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Prey selection by the steppe polecat Mustela eversmanni ™
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Abstract Prey selection and foraging behaviour of the steppe polecat Mustela eversmanni were investigated with plateau
zokors Myospalax baileyi > plateau pikas Ochotona curzoniae and root voles Mirotus oeconomus offered as preys for paired
comparisons in the laboratory. The time and frequency of the polecat searching different preys and burrows were nearly
the same. The polecat attacked virtually all prey offered and thus exhibited opportunistic foraging behaviour. However, it
did not captured all prey with equal sequence. It first captured the zokor, then the pika and last for the root vole. In addi-
tion to using the typical musteline killing method of biting the nape of the neck, the polecat evolved a variety of killing
methods suited to a range of prey types depending on the activity, size and anti-predation ability of prey. The zokor was
bitten on the head> whereas the pika was killed by bites to the head or throat and the root vole was killed by bites to the
head or chest. The time polecats pursued the root vole was the longest, followed by that used in pursuing the pika and the
zokor. However, the time of the polecat used to kill prey was reversed for the three prey species. So the polecat depended
on its prey handling time and behaviours of prey to select the prey and get the largest net food value [ Acta Zoologica Sini-
ca 52 (3): 437—443, 2006].

Key words  Steppe polecat, Mustela eversmanni» Prey selection, Feeding behaviour

2005-11-21 ¥fid, 2006-01-25 %3

x HFEARBEIESTNE (No.397701065 No.30570289) % B [ This research was funded by the grants from National Natural Science
Foundation of China (No.39770106, No.30570289)]

%x JWIRTE#E (Corresponding author). E-mail: yang_ sm@hotmail . com
© 2006 W2 Acta Zoologica Sinica



438 | )

¥ 52 %

i Gl AT — AR Y E AR S B
ik i M R e S T R AR R R, B
JafF B — M B (Net food value), KB4l
BE XL FRIE S E FRME . BE A A
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X8 (Mustela eversmanni ) & T ik e I 32 2L
WR 22—, RMBRAT Y, HEZEEY
SEmE R B (Myospalax baileyi )~ I AR CO-
chotona curzoniae)~ WH B ( Microtus oeconomus )
AL PRI OFAEREE, 1983), H A ERE
S EIMM CVulpes vulpes )~ BURFESS (3L
P, 19940 AT LA ) H AR A B v st Bl AR
e BRRITARS RO IR PEXT 5, 0 Il e SR X
ARSI, WE SR R A RIS (4T h
FAli T8, 3 i SR AR B P IR AT A ) TE] 4 T S
WRe AR ER, Bk SRR A A e 48 1) d5c 18 X
B AR UG, BP0 A A 1 32k PR ORI
A5 RE B W 1) AT Ry N T 23 T RN 5 400 1) e K
ZIN, A ERLA N R) Y SRS ) e B A K

1 MRS

1.1 M

ATREFET 1998 4F 11 H — 1999 4 1 A7+
WA VG T R 2 B VG by bR AR T S T R AT
1998 4 10 A{Ed BRI R B A A SRR
SENL I ME AR T80 1 6 HUSiAR 3, 3
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Table 1 Percentage of frequency of polecat searching burrows

i S KL IR E e (%)
No. of Number of Percentage of searching
burrows experiment frequency

1 18 15.14+2.07

2 18 19.99£2.26

3 18 14.79+2.60

4 18 17.12+3.27

5 18 15.00+3.65

6 18 16.48+1.93

2.3 PRATREL. RO SR B R R

SRR e B B e e B SR AR FE R A4
ST 2304 45.91 s+ 59.84 s M1 43.07 s, =4
IJC % %5 (43 ,,=0.387, P=0.680), X =
PRSI S AK 73 308 5.33 R 5.13 KA1 4.92
W =F LMWL R ZER (43 =0.100, P=
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0.905). o, 78w bR B s B AR 0 DS I S 56
i, SRR BB SR Y 71,35 s, R AR
WIMW N 72,40 s, —FTLRZFEER (2, =
0.473, P=0.491), Xfhp W4 FHIKHK 5.55 K,
X AR TR 5.25 K, —FHEWIEES (2
<0.001, P=1.000); 7& & 55 A 5L UL S
gorp, SRR WA SRR 23.95 s, 0T AR HH R
I WK 49.10 s ZFHMEESR (2 =
2.000, P=0.157), Xy B4 G 5K A 4.70 X,
XA R Sk 5.05 Wk, S FH LR E R
(%2 ,,=0.600, P=0.439); At )5 555 R i
(PIULHC S 50 v, S PR 0T AR 43 < IR 2 53,15 s,
PR AR S 31,65 s, —H LB ZER
(3, =0.889, P =0.346), X Kl 5% MK N
4.65 %, IR BRIE SN 4.20 K, —FTCH
xS (37 ,,=0.529, P=0.467).

R2 RN RS SR AR (9)

2.4 SURIHHES SRV Z M IAR G R

SR RS E SR DI, BE 20 min N
T IFHEW IR A 877.65+33.50 s (=60,
MAEAGESRI B YT, B 20 min NP3 I 55D
PIRFIA] R 81.03 £ 12.97 s (n =600, X JRTEREH
ARICE I 195 - ) 18] O A8 o T A AN R SR B 4
(K42 F ] (o2 =60.000, P=0.000). HEMEIL
HEWN, LA 6 A 20 min 2 (A48 559 1 i
AT Bl 22 5% (o2, =6.800, P=0.236), T
ARERECEINS, SRAE 6 > 20 min Z A48 54
Py AT WA R 2= 24,370, P <
0.001), ZEH—A 20 min W I3 T 8] 2 2w T
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min 2[R I E A (Xi,10:5'568’ P=0.234)
(£ 2.

Table 2 The relationship between searching prey effort and obtaining prey for polecat (Second)

I 399 20 min JE A — ) 20 min Ja ARER A — HAEY)
Period One prey was killed after 20 minute No prey was killed after 20 minute

#—/> 20 min. The first 20 minutes

% =4 20 min. The second 20 minutes
% =/ 20 min. The third 20 minutes
H P9 20 min. The forth 20 minutes
H 1 20 min. The fifth 20 minutes

75 20 min. The sixth 20 minutes

959.10+51.42 (n=10>
809.10+99.22 (n=10)
1024.20+54.78 (n=10)
781.00+105.64 (n=10)
812.10£70.12 (n=10>
880.40+52.26 (n=10)

222.20+48.49 (n=10)
76.10+15.86 (n=10)
50.70 £14.49 (n=10)
46.40£9.56 (n =10
48.10+13.70 (2 =10)
42.70+11.21 (n=10)
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WA JE b AN PRI, DR bt JH i 0 B A A A 400 5k
wE, IR KINE R . BARBGHAC, SORAEA R
e DR BRI S0 BUAE 1 LD ARG 358 m o AR FH ER AN 1A
AN, BB BR L ER S, T
2.7 SRR S AE Y BIAT A IR
BRI S Wi 3k e A T %
&, 0T A G A I 36 T I () RO S I R) AT 4
(R4, REGERHERR R 2, Bl
BRI IR T) B 2L, A8 = IS ) (1) 3B T I ) 2 [R) 7 7 B
W (Fy, =3.838, P=0.038), MXKEHT
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Table 3 The lethal location of prey by polecat

LEL/LIES K k(%) M (%) T (%) (%) i Cod

Prey species Number Head Throat Nape Neck Threst
e 7 100.00 0.00 0.00 0.00 0.00
Myospalax baileyi ’ ’ ’ : ’
ey . 25 56.00 8.00 16.00 24.00 20.00
Ochotona nurzoniae
R 18 55.56 11.11 0.00 1.1 33.3
Microtus oeconomus

A4 SLRIB AR AT 1] WAESEY, A Sk, AR IR AL S g ek

Table 4 The time of polecat persuing and Killing prey (s)

TSR TSR BER L] EEEN L

Prey species Number of prey Persuing time  Killing time
+ +

Myospalas bailesi 6 1.33£0.21 66.17+20.19

L% 4 9 3.8940.51 6.33+1.12

OC/IUtU?’Zu nurzoniae

R 9 9.89+3.34 3.67+0.62

Microtus oeconomus

3 U w

WEFEEE RAW], PR = FioRk 49 i 45 3 1sf [a]
ARSI, S EY R R IR e s
HNEE R TP EE R GE D, WWR R
— Rl XA, XA REE N ILEREE)
VIR 98 45 R A — 3 (Derting, 1989; Huey and
Pianka, 1981). fEEFAFHARGAMTN, I YR
SORIEIE S T 2 B AT, T BASEREXY
A5 A R a2 Kk sh Bt BRARREmS 5
B oy AL E) ) — P HAT B E IR E RS, X
T AT 2 Wl R b i % 3 I % (Oksanenet
al., 1985; Jedrzejewska and Jedrzejewski,» 1989),
W55 Bl RS ) H AT 2 22 10 4l % 48 W0 B O vk AT R
(Powell, 1978; Rowe-Rowe, 1978). i} 544
K () L T AT R ) ) S R o S, O
VIR S E S e T B ACK A, R
PRLZAET, SUREBRL IS, AR B AT 2 A5
FLH CAllen, 19380 SCPEH A AE PN AT MRS K
N AT GGR 3D MR BTN
Wy v e Bl SR AR P BN, PR A W A ke 0 i i 8 )
) N5 ARSI 0T, O e i B A PR B oE Ay 32 B
& K EB AT SIAS, 0 AR FH B PR SOAE A 32 B Sk AN
JIES s T AR AR ST RIS A v D et BRI, o

ANTERTIEILRE R, BRI R R AT AR S Ak, AR E
W WA A ) S i A A 42 ) B [R) RS ) — iR VR 5 By
A BTSSR Bt kg9, R0 ) R oI
{EREWIFET ., HBGHAT 4 S i 3Rl
HAZR MBIk, R RZMEY
) fiE

Tl B NG ) (1 38 1 R 16T ) T e 5 SE AT R 1)
Wy, (RO AN AT A e R b R A B XU K,
TR WEBITE . B A A 2 A — AL
fif. Derting (1989) MHFFL KM, &8I ( Mustela
nivalis) EIEFEREPIRIERE T, WS PSSP0t Ho Al
BB SRR, AR RS A I B
s RIS, A8 RlAE Al e R A ) kN Y
Bk 99 005, T R RS AN RS ) 1) Sl
Ae e gg, XA s B A PR BN (Jedrzejews-
ka and Jedrzejewski> 1990). 589 ( Tyio alba gut-
tata) FEAH BN R P INIAE Y, AR AN TR
BN IR PRI A, FDR R B ) ) Al B
RE Do, FRS LR AR I ZEAE SR IR 22 (R INF TR, 1 /N
ROSED) M AR XS 58 55 AL B Cllles 1991). AT 5T
o, AN A R Bl I TR FS B85k ] LU
e B B BTG B I g 22 s BEOOA AR B IR TS Bl N () 5
e B R AR (R Bl I TR AH (], AFE Bl AR H B A T
e D B AR e D B AR R X e e I ) 22 K ()3 B A
VEXS SRR Al RCE s 2, A SR ARl A
G7/TUPOR e SRS vk r) ik S RN A L e K 5/ =)
RSN LG T Y G =10 0 I (DS R K
fe BB R RSSO AR B R BV RIS, R
&R0, FROEORARIAT A . Ui SR AR B
YR R A7 A LS P T B I R RS 4 K /) B Ay i
LR R, H, e EERYME G
it KA K (King, 19890, HEGRER H &k
94 g, WURESE 3 g ALY, FERIGZE AT 31 K
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Table 5 The time and profitability of polecat handling different preys
UYL IES Kot PRIAE Ab B (] Gk

Prey species Number — Average weight (g)

Energy (k])

Time of handling prey (s) Profitability (kJ/second)

=]
i

Myospaa bailesi 6 269.83 1756.59 67.50 26.02
% 4 9 142.22 962.83 10.22 94.21
Ochotona nurzoniae

REE 9 24.11 155.75 13.56 11.49

Microtus oeconomus

LI EY, WREPE 10 g EEY), HRE K
179 K, WHIEFE 40 g MAED), R R AT 2
K, BTLL 3 g TG D) 5 b il 65 3 T 20 Cllle,
1991; Kaufman, 1974; Snyder, 1975). £ % W
AR, ORMCEH RN 247.1 g OF RS,
1983), Ak — H v Jt B BUAS (R B 9835 A2 — R 11 Rg
HERR, B EDFE S, Hh—Hm R 5E 9
SRAEAERE— RINAEE TR, Mgk 8 HEL B4R i
BUA BEWE A2 — RIBER TR, Rl TEARMLT
M EWHKE, AR B0 eI R & R i
A, MO R R, R, R
E ) ) B 5 B0 I () YIRS I RE R A G, &
EEK T B UNETR S NI I R IR L7 RIS R S
IR, TR AR AN SRR A )
AJ DAY HR A A0 e ASE H R A 0 AU, 3K Je e
Jili B 48 RV RS 4 1 7 LT FE 10 g B N AR 2 (1)
WA 2 [AELE T H % (Griffith, 19800, R4 A&
EPIAT ARSI R AT R (R 4), X
PEAEH A RIS v Dbty U, W B e o,k
WEHLESIE N, SRR RGP (I TR AR K, TR
RE A0, I PE A 2% /N R 40 v st Bl A T FH
U, S R BURE RN, SORAENRSE ) B Ak 2
(IR T35 4, Vi R A o A U A . AR o 25 4 55
(1981) XF =FhfE4 ¥ RE fE AR &, AR FH LA 738
PR PAA R 6.46 k] /g, BRAARSTHEY &l
76.77 k]/g, W RUEF AW REIAE R 6.51 k]/
g DU TE S sy s ) pAy 32 08 A B — 58 49 1 T 3R
RO EE (3R 5)o M ICHEAL BE =i 4 (¥ 1 fi) A1
PAFMREEAE T o LUG H, SOk — Hom Jat B
Ji BT N ) PO SR A ) RE SRR g, AR — s R R
UE I, T AR — AR R SR I D P 3R A
EEE G, X — 45 AR IE L 5 3R 1 PR R AT
Pty OB, 1983). EEFANAE T, Wk
e D Rl B T B v A S v DR AR 1

ad =
« 2

SR Al v Dt B A PR I 8] P9 BRAS 10 B R B
e sl R BUS PTERAR I RE AR 2 B v o AR I
PIRIF S HH S BR A3 A B 0 O S o v v G B 9 v D
BT BE 5 S A 1] R /NAT %, A0 1R 3 22 T A
SCBR I sh A R A B, R S s
FErp L 30GE T PR WS PRI
{1 v S Bl BB Dy SRR AT, RN TR
SR A% el B B PR

22 ik (References)

Allen DL, 1938. Notes on killing technique of the New York weasel. J.
Mammal. 19: 225-229.

Ben-David M, Pellis SM, Pellis VC, 1991. Feeding habits and predato-
ry behaviour in the marbled polecat Vormela peregsna syriaca: 1 .
Killing methods in relation to prey size and prey behaviour. Be-
haviour 118: 127 — 143.

Derting TL, 1989. Prey selection and foraging characteristics of least
weasel Mustela nivalis in the labratory. Am. Midl. Nat. 122:
394 —400.

Emlen JM, Fmlen MGR, 1975. Optimal choice in diet: test of a hy-
pothesis. Am. Nat. 109: 427 —435.

Floeter J, Temming A, 2005. Analysis of prey size preference of North
Sea whiting, saithe, and grey gurnard. Journal of Marine Science
62 (5): 897-907.

Griffith D, 1980. Foraging costs and relative prey size. Am. Nat. 116:
743 —752.

Huey RB, Pianka ER, 1981. Ecological consequences of foraging
mode. Ecology 62: 991 —999.

Ille R 1991. Preference of prey size and profitability in barn owls Tyto
alba guttata . Behaviour 116 (3 —4): 180 — 189.

Jedrzejewska B, Jedrzejewski W, 1989. Seasonal surplus killing as
hunting strategy of the weasel Mustela nivalis: test of a hypothe-
sis. Acta Theriologica 34: 347 —359.

Jedrzejewska B, Jedrzejewski W, 1990. Antipredatory behaviour of
bank vole and prey choice of weasel-enclosure experiments. Annales
Zoologici Fennici 27: 321 —328.

Kaufman DW, 1974. Differential predation on active and inactive prey
by owls. Auk 91: 172—173.

King C, 1989. The Natural History of Weasel and Stoats. London:
Christopher Helm, 1—253.

Krebs TR, Erichsen JT, Webber MI;, Charnov EL, 1977. Optimal
prey selection in the great tit Parus major. Anim. Behav. 25:
30— 38.

Oksanen T, Oksanen L, Fretwell S, 1985. Surpluus killing in the
hunting strategy of small predators. The American Naturalist 126:
328 — 346.

Pirijo P> Jari H, 1997. Prey selection of the least weasel Mustela ni-
valis in the laboratory. Acta Theriologica 42 (2): 179 —188.



33 (ZERISCE

SRR RIS (3 PR 443

Powell RA; 1978. A comparison of fisher and weasel hunting behavior.
Carnivore 1: 28 —34.

Rowe-Rowe DT, 1978. Comparative prey capture and food studies of
South African mustelids. Mammalia 42: 175 —196.

Snyder RL, 1975. some prey preference factors for a red-tailed hawk.
Auk 92: 547 —552.

Wei WH, Zhou WY, Fan NC, 1994. Habitat selection, feeding and
caring for the young of alpine weasel. Acta Theriologica Sinica 14
(3): 184188 (In Chinese).

Zeng JX, Wang ZW, Han YC, He HJ, 1981. Seasonal change in
caloric value and in water and fat contents of the body of small
mammals in alpine meadow. Acta Zoologica Sinica 27 (3): 292 —
298 (In Chinese).

Zheng SW, Zeng JX, Cui RX, 1983. On the ecology and energy dy-
namics of the masked polecat Mustela eversmanni in Haibei, Qing-

hai Province. Acta Theriologica Sinica 3: 35— 46 (In Chinese).

Zhou WY, Wei WH, 1994. Study on population dynamic of polecats
and its effective factors. Acta Biologica Plateau Sinica 12: 161 —
171 (In Chinese).

BT, R, BI5E, 1994, FRIASHIER: . INERE %)

1709, B 14 (3): 184 —188.

MZEAE, EMEE, WAk, s, 1981, il R N FL s &
AR Ko FRE WG & = 0 245 A8 40, s 24 27 (3):
292 —298.

AR, HEERE, AN, 1983, G AL X SR 1 HE A A Yy 2
FRIE M PR RE B AR, B85 3 (1D: 35— 46.
JASCYs, BRITLL, 1994, SORMBEEN S K I B R, R
LT 12: 161 -171.





