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BUIN BB AN/ INAS B, i B R k25 R, 5 DR DI RE 5 =2 BRUR G EUK A (0,4 R BB T 40, S0 B A
Y2 R R TR, A R (R BA L 2 SRR D T R R ARUE IR IRRE TR I B BN L, I B AR AL 4 RS E
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The structure and thermal insulation capability of Mustela sibirica manchurica

winter pelage in Heilongjiang Province
LIU Yu,ZHANG Wei"
Northeast Forest University, Harbin 150040, China

Abstract: Our objective was to describe thermal insulation of the Siberian Weasel Mustela sibirica manchurica form the
Tong River forest of Heilongjiang Province. We collected winter pelages from five male pelages and four female Siberian
Weasels and studied the structure of the various layers of fur with respect to thermal insulation capability. The structure and
function of each layer differed. From the surface to the inner layer, we identified four layers of thickness (12.7+3.0) mm,
(6.0+1.8) mm, (5.5+2.2) mm and (1.4+0.5) mm. The outer layer was palm yellow or golden yellow, consisting of
two types of guard hairs of greatest diameter and serving an anti-friction function to protect the lower layers. The second
layer was light yellow with four types of hair of small diameter. Two types of lower hair layer were curved, reducing the
space between hairs and serving to inhibit air movement. The third layer was gray or grayish white, with four types of hair,
all of smaller diameters. The two types of shorter hair in this layer were also curved, further reducing air movement and
enhancing thermal capability. The fourth layer was white with short, straight hairs of four types of hair facilitating heat
transfer. Thermal insulation indices by layer (outer to inner) were 16.11% , 27.40% , 44.40% and 12.09% . Compared

to abdominal fur, the dorsal fur was darker and thicker, with stronger thermal insulation. Fur of male weasels was thicker
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than in females, and the thermal insulation capacity in males was greater. We conclude that each layer of Siberian Weasel

pelage plays a role distinct from other layers and this is an adaptation to enhance survival in the cold Siberian environment.

Key Words: Mustela sibirica manchurica ;pelage ;layer structure ;thermal insulation
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SEYRIR 1.9°C 1 A Wil AR R —46. 2°C AR 36 T UL 488 R BE 76 T84 A A 4 F5 e 2 IR, B H
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Fig.1 Sample selection on each part
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Fig.2 Layers removed
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B4 BESBULERNSEEN
Fig.4 Cover layer structure of each sample

B1 . i ; C1 . 50 €2 W& ; D1 88 D2 . JE &8

Bl 5 =2 BRI N (5.5+2. 2) mm, AT BAIBET B, S8 B ST 25 M AR B2 S, T ) i 25 B
Z WRE s I N E I BARAL JERE— B (1.420.5) mm 4 Fh2ETURE B, 9B R 25 HED AL BiAL

®1 FEBCOEEHEFEE(mm) RETSEH(%)
Table 1 The thickness (mm) and its proportion (% ) of 4 layers on every part

e EANR HR N Mz e BN R IR BNE OB
Bk 10.0 5.0£1.0 4.7:1.5 1.0 20.7£1.5  H# 49.00£3.61  24.00£4.36  22.67+6.51 5.00 100
GL 13.3£1.2 7.0£2.0 7.3£2.5 1.3£0.6  29.0+2.6  T5# 46.00£1.00  24.00£6.24  25.007.21 4.67+2.89 100
T 13.0£1.7  5.7£2.1 5.0£1.0 2.0 25.7+4  JAF 51.00£3.61  21.67+4.73  19.67+3.79 8.00£1.00 100
L 16.7+4.2  8.0x1.7 8.3<1.1 1.7£0.6  34.7:6.1 ¥ 47.67+4.04  23.00+3.46  24.33:1.15 5.33+2.08 100
i 13.7£1.2  6.7£1.5 4.7:3.1 1.0 26.0£3.6  JEHF 53.33£9.07  25.67:5.13  17.33:9.07 3.67+0.58 100
HifE EANR HR N Mz A M BN HRE F=Z BNE OB
s 9.7:2.1 3.720.6 3.0 1.3£50.6  17.723.1 & 54.33:2.31  21.00£2.65  17.33:3.06  7.67+2.08 100
THHE 11.320.5 6.7£1.5 6.0£1 1.7£0.6  25.7z2.1 ¥4 44.33:5.51  26.00+4.36  23.33:2.08  6.33:2.08 100
B 15.720.6 6.3x1.2 6.0£2.6 1.3x0.6  29.3x4.0 ¥ 54.00£8.72  21.33x1.53  19.67:6.66  4.33x1.52 100
JEH 11324 4.7:1.2 4.3:1.5  1.7¢0.6  22.0+5.2  JE#  50.67+6.03  21.00£1.00  20.33+8.50  7.67+3.06 100

HHB Cervical covers; M Pectoral covers; 35 Dorsal covers ; J&3#B Abdominal covers; ¥ Coxal covers; HEt: Male; Mtk Female; fi4MZ The outer layer; 5 2
The second layer; 5% =JZ The third layer; /2 The innerlayer; &4 Total

PE T R BGAL IR BN 4. 21£0. 40, 2 52 5L 2 51 5045 00 )2 B UG L IR B 5108
4.41+0.37 .5.55+0.42 .7.40+0. 42 F17.90+0. 66, 45 JZ XF T 4 3 R (AR IR SRR 20 31 R 16. 11% 27.40%
44.40% F112.09% , HAS[EEBAL I PRIR SR A MR (£ 2) o

TR B MR BT REAR « K50, 25 R R B L R S 2R A R E (P=
0.2050.1) , AKX ZEW I AW B EXE T (P=0.00<0.01) ; £ ST I, B ANE-5 225 SR I %
(P=0.23>0.1)  IMNZ—H =R 27 0% (P=0.03<0.05) , /M 2-TNEZRALE (P=0.06>0.05) , %
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TR ERESMEE(P=0.01) 5 )R -RNEEREFE(P=0.02<0.05) 5 =2 —KN)ZEFWN T E
(P=0.01).

®2 BENHENRERHE(%)

Table 2 The ratio( % ) of thermal insulation of each layer

A W2 B2 )2 A1 Total
HHR(B,) 10.23 35.04 51.66 3.07 100
HHB(C)) 27.29 21.24 32.13 19.34 100
Ma#B(C,) 27.82 26.86 38.85 6.47 100
BER(D,) 17.58 21.70 54.40 6.32 100
JE#B(D,) 9.60 30.55 49.24 10.61 100

2.2 #BfizER

W BRI AN 25 5 ([ 4) o Bt b, SR 1 SR AR 2 €6 il 2 I BV M A v 6 IR BT
o R AR IR A R AR Ry A v 0, IR R R A, AR L HEE B R B AN S SR
T HB  FER-IE 5 )R R S E S MR A )2 SRR | - R 2 R W 2 (P>0.05)
IRe PN JZ SR - 8 S0P -JRL S ) A 22 S R (P>0.01) , R 22 5 RN & (P>0.05) 5 Ml BT : B
HNZIER-FEES - S )R IR S R BT 25 R W (P>0.05) , Fe N 2 BRI | 2 -
TR 2E L3 (P>0.01) , AR 2253 AR .35 (P>0.05) o FAMPE b MEPE 10 44 B0 2R Bt R o vi- i 8
5T - M B0 S E -TE BR 22  E (P<<0.05) , Fo b S-SR A - = R B (P =
0. 01) 5 Ml 05 B - PR AV - IR AR Y 22 5 B3 (P <<0..05) , HorP B ER-JE R Y 22 Sl i35 (P>0.01) . 3 4h,
5 2 BN FRAL A PR IR SR A3 BIA - 55 S0 2 R W > 15 350 > B 30 > 20308 > M40 58 )2 Ay S350 > 3 > Mt 5 >
R ST 3 575 )2 S 0 > S0 > N3 > R 8 > 5 0 5 e P )22 SR e 3 > B > M > R R > 3 (R 2)
2.3 MERER

PIPE B -3 LB R P (27. 245, 8 ) mm FIMEME (23. 725 3) mm, HAATRMAFEMRZRF (£ 1), K
YIVE b R 2 I8 R B DAL R B EYE 3.99£0. 17, MEVE 4. 44 £0. 44, TER[RIESAL b, WG 1 6 0% (A% 4
BTN RS  HEPE 4. 1420, 11, MEPE 4. 5520. 67 ; 5 &8 HEYE 4. 0420. 07, MEME 4. 230. 31 ; F#K . HEME 3. 76+
0.02, Pk 4.22+0. 18 ; JE TS METE 4. 02+0. 13, MEVE 4. 77+0. 42, & Rl A 55 80 B WA PR BUW X REAS ¢
KUz B 25 5 B3 (P>0.01)
3 g

WFFE BN, 8l 2R A0 A by 7 124 LR o F8 18 1) 24 2R R ) B A Ak 85 5 3 1) R IR P A5 1 | 2 23
o 23 (8]0 Jm At B TR R ZS IR, 230 BRI v 4 4 12, HA 2 B ARIRALH AR R SCR AN e dh 2
A H 2 PRI BAN R, A% S IREE i, T SR a8 1o, vl O30 TR B, LTS 22 AR AT BRI BB
Ei G i s e 3 2 W R B S ) R S 0 5 N R o S 2 o S 2 S ST D A e S 2 o A
BT, fEE B R 2R, AR AR IR AE 1 58 =20 4 RSB B T T IR 40, 4 B B2 i R o oK,
A B 2 LR S R, PRI AR ) R AR, [IRHZ)Z BUR T 3R D02 A py v ORI AR PR B R &
N2 4 RSP B A E, RIR M BORSRAER ) A& LA = AT 4 BB RIER A
] AR DL B 3 T PR 1) DR R AR

DIE B ROIE S 25 R IFGT B & B, 556 4 R RIB B KBS A A B0, e S i XM E M A T
RETAMBANEE 5 — , BARBETHN T BT RS a8 BE R K, DU AE Sk 58—, R YT EEIE 0 B AT
BB BB ERAAL T2 BAGLE LL b, BA XS &3k By 6 5 AT iy B RS R, R o IR IR AR
FHM L b 22 2 HE A8 4 i - 21| 204 A7 3] PR Ao (S 0 1) SR I T L LA R SR B £ 4 R Bk T
J5 ST A R AR 2T B RGE VEIT 5 = T BRI S A BRI BB T
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R b A k5 IR B AR IR RO | ST T RS R R KO R O B T B A
2 [ T b2 S PR S 50U A 4 R B A0 T BAR SR OLE St an 2, S R i, A AR B R
AN Gy, T ELZ A T A [ k2 O A SR S R HES A S B, L3RI SR B 1Y
TROULAS AL A= ) A7 Ry (e DI BE A oAk b By — 2k

TR B o2 S5 SO ORI RE Ty i 2252, B S0 AR BB, ORI AE 058, Mg A B
BRI PRAURAE F755 , 1l WAL/ IV VA TR F o il B 75 258 B DR A 79 10 B R I ORI D B8 5 T M 7 1 1) B R
JEZHTHENN , P AR TR T 1 8, 2 ) B (AR AR B i PR IEL D RE T HE B [, g 7 B B WA L, M
Ul A JRERE O DRt P T 22 53 DR A Rt — 2B AR

ST BB B T2 B R R T L R 2 S ) PR AR AL s mT LA S R o A S 11 M W R T
3 AT HE TR B SR SR . 534, B AR R R B 2 PR IR A
TRAPIREA IR B9 O BB E 2 Sh WA 4 RE B —Fh R B,
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