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Abstract

Haemadipsa tianmushana is an endemic leech species in China, which is common in some moun-
tain forests in southern China, and its blood-sucking habit has caused varying degrees of harm to
the production and life of local people. In recent years, we have investigated the behavioral oc-
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currence status, program and environment of Haemadipsa tianmushana in the four national na-
ture reserves in northwestern Hunan province, and discriminated and recorded a total of 7 post-
ures, 32 movements, 32 environments and 27 behaviors, and classified these behaviors into 7 cate-
gories including resting, locomotion, foraging, defense, thermoregulation, reproduction and excre-
tion, and then constructed an ethogram of this leech species based on the PAE coding system. This
paper provided some basic information on the behavioral ecology of leeches and contributed to
in-depth research on behavioral comparison and development of leeches, as well as had theoretic
significance for the prevention and control of land leeches.
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1. 5l

B 17 22 LISk, 4 %MWAT NI — B & 52 I35 (1], EEIE RN T s AT N B T¥ifE
PRI FIA FEIPE[2], A BT A& 2. @26, mRE K85 N TI74H[3].
UeAh, AT NTERL R T B — B S ANME4]. TR, T EhAT I o 2 B IR AR K — B
B , —BERAS—M7%. 1936 4, Makkink B RFEH TAT MBS, 5, MSRETHFL3
17 9 BIREFE 18 3C[5]

SRIMT, 1 R BAAT AT R Gt A R 20 B 5 3 B WU 9T 01, b G Ve b3 H T BE B Y PAE %
RS . 2GS RS X 7 A E 1 WAT NI “43” (Posture).  “BNfE” (Act)Hl “385” (Environment)
SEEREMCR, FE R ENRE X =0 IE 2 AT R IR EL . X BT NREAT R GG ALIE A B T
T AE R HD AR S (10 & A AT B, BRI ShAAT I DI RE, L RAT R IR AR LA S5EAT D 2 1 /6]

R IE LAV S MR R F A SCRRIC R [7], (HETZEAH, 0TI 03 R A 2 AW 22 78 e
FEBE 2 IS HSEAN MR A L8] [9] [10] [11]. A RUESEAT NAIRST, B — LB [11]-[16], (AN
)5 gm ) R TR TR T & BT B sh ) (W ) T P R % & (Sinospelaeobdella) A 2
W1 (S. wulingensis) ] PAE AT NIG[17]. 124, X152 40 A LRI A0 A 5 b 1 1L i3 i (Haemadipsa)
PAE 1T AREIEER = LI TIIBE L. AN [E] 008 S B AT e A7 7E SL [R] A B i 1 AT A, b @ A7 EAT T
R —Le 25, KA [FE 2K 8 Al A LUt 7 G B TR R AT A K i, RAEEMNAES

L% B AT R AL X HE K BRI, W NAR . B S B AE S R[], KT AE )
Vi fa BEAN L X BE AR AR 7= 5 AR 0 B T B A e S [18] [19] [20] [21]. ABHIA LR, V222 7 KER
SIS TR 2 A7) [11] [22], RALZEB VR AE— E FRRE b A ] BRI O R R L 5 L,
U4 I N3 EAE T R B v A AE BT 6 A RS vk, TR TSR 4 ) L K PAE AT R RE AN HA LY
PR S W ERIB VG P LB 4 -

K H I H. tianmushana)e: LL % £ (Haemadipsidae) L5 J& /S MRS, (XL TIRE, 2046 T
Herp | HEEGAIPE R HLIX ) — 2 AR [7], B AR A ORI /& #5[19] [20] [21]. BRIL, TR E L

ik
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45 PAE 17 W BF SR LA TR S, RO 2
2. ARF=E
2.1, WARXEHRA

G R B g rsE Ay ANEL ) URAIFISE L 4 ANE K B MRS XA R E St 7T
Xig. Azl Ry X (109°16'35"~109°32'52"E, 28°37'42"~28°50'58"N)H b % 1L ik e 3k o B, A T3+
FIR R EEM (CL T AR “WIPE M7 R 25, kil 1320 m, J& T 1L 2% XU 1 =00k
B 10.8°C~14.1°C, FEHIFEHR T 1530~1710 mm, BGOSR, 5 R IR A MR A
WA HAR[23] [24]0 /AR LR 1X (29°39'18"~29°49'48"N, 109°41'45"~110°09'50"E) M b i % 111 fik AL 3, iH
P8 TR ST SR Bk 85 km, ik 395~1890 m, JE AL HE BT . AR R 5 R P E f
TEM AT, FS0E 11.5°C, FEXFEWESZ 2105 mm, 3 BRI R A M SR AR[25]. NE
T4 X (110°6'50"~110°21'35"E, 28°42' 15"~28°53'55"N)HuAb i Fx Lk B, A7 T vi M A E S, gk
204 162~1327 m, J&W A ZE KRIE AR, AR 12~14°C, RS 1300~1400 mm, FEEEHE
N SRR R A A R [26] . AR L AR X (110°29'~110°59'E, 29°50'~30°09'N) M b k% 1L ik A< dbis, 7T
IR E AR T AT TEL S, iR 220~2098 m, J& 7 #vHT LA, YRR 9.2°C, R PRV E 1750 mm,
T EAECA SRR AR H SR T R VR AS AR T R AR L b M A [27]

2.2, iBANAE

FERFINRETTAGHT, 2~3 N—4, REIERFRIEERN S, At i i, =T
iR H LR R A DXk, B TR] . ZE3E SIE . oAt R NATTROZE P ARG A0 78 5 (i BRI A )
JEERB, PMETEA TARRI AT .

2.3. FSMTAFRERES AR

P AN A AR, FRATIEE A P AR (BAR) L SR IE K H g AT N SR A b, 25 R ) g G A 1
1T AR BB A AR i, SO — PRI ReFHL. tERE AR % 5 % EOS 5d markIV AHAL
FERE EF 24~70 mm /2.8L Fi3kxt b T HARIRES . MRS BGRIRIRE T 1R B 3T SEr AT A 1)
Sk, DMET HE/EE N RAG AR ANE , NI AT 4 A7 R R 547 AT v
IR . AR TR B L2 fe i g A Al ), WA 2 20T, R A AN ST
1EH B3]

SiAVIRRA, DS ARG, SeRH R X A K H LR A G T g, ARk R AR
PERR b S OBEAT B R AN B M, 20 R IBEHURE AR R AN R BORE 1) 07 e B 3 2RIRES T 1)
g, FEATALEE . FABk. RIS a .

BNNENZ RS, %5005 cm. 10 cm. 15 cm. 20 cm. 25 cm. 30 cm. 35 cm. 40 cm fE Al
PRES, WESMALEAS P B 00 R LR 4T N B . 22 ik, A e ANAERE 25105 K20 30 em i, 1l
WA LR, AR LA OO SR IR VB, R AR AT . BRI, 0 L Mg AT
PR B B% & /02 30 em.

2 N2, IR AT T WS IC S, SR A RO « B bR BORE AN FE EUORE 1 7 O %2
SRR H IR S FAT N A LSS XS, SRR INEE, HEIRI—RATaRRE T
g, — N A I i AT A ERIE 3R, X R B IEAT A RE . 17 B AT N e idk 47
AHE BRI B — N FVLBUHENIRT LR AT R R AT E Sk (R Sl %E), DURBUT Al 2
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LAT St 2 e A

X T B A AR RS E BT O R AT N, AR SRR AL B fr 58 3T v B R, A
I H ARIURE R AT BRI EAT T S FEMLEEAN AR R A T8 fr 47 9 B2 R, Sy, e £
BAEA LSS T, 517 LI A g E3hY, SRR AR AN AR N A B E3h, 2115 3250
YIIeAT, R Lrs EaP 5 IR AIAT il i

ST VTR A, JEFAATHE T LR R A 24 et (B BRI A 55) BEAT 1006 o X
B, SRERSEIH S — /NRERZ LA R i . FKF R 1 EhE L2 B3 S e — AN AR, B
—AAERAH e RS BRI TR H g, DU F B A sk AR e Re W, R L1 B
M) L (A RERMRE B 1L BAE L 52 BRI, BR80T R H L A RS WD AE 3 B e f) mh oo B, LEAE
S C 2 A7 3 DX (AT D SR, BOULERE L 75 S BE T ER T TG H o P HLA A 2 245 i AR B R AT
A FERE R, EALR IR AT R, R R AT .

BEXER H R 58 AT BRI Ay (1) B30, 2l ety SR G X9 BWIRSEE HESh (3
TSR A, R AR AN S AN RE R T B I B 3l Seks JL e 2 A8 ik
2 ffe, B ERskAEREHURCE A R H LR A 1 DX, A E R R B xS AN A 32t
NITRIL B AT MR, R R H LR AN R 32 33 470 I A 50 -

2.4, ENWR

X MBS SRR EEAT Bl = N G AR bR AT, fESEI AU LI A 3R, DAl — DM HAT N 1T
AR ST BRAAIR SE SR AL, 24 B Be FHLAARNLE AT e k. fa, X T= iy
AR IR I8 AT I R AT AR RTEEXS, SRIBUAT N EEE, LAANFEAE 1A 5 A U AM N R e I L%
03RRI B i 22 AT 9 EER AT .

3. BERE S
3.1. REUEITAZEBENE N SHB

JEIE AN A = W = R E AT MRS b, e ERE Bk HIE R 7 MR A%
P 1) Eh. R ML €. S, #t. . Hod, BN . R TESES. ., . Bt HETE)
BHEA FBBRE NG ans 1 Frs.

Table 1. Definition of basic postures and their codes (P code) of Haemadipsa tianmushana

1. REWEEAEEEIE XK HD(P i5)

234 Posture 7 X Definition 4wid Code
B Lyin AT (V)RS 5 () TR o 58/ B PR B 3 1 S 450 I .
ying SRS
{814 Hanging upsidedown Bl 5 ()W e T X b, SR EAER 2
Jif Attaching $ LR (AT K, IR TEIE b IR 3
— SRR, R4, DIRAERG A A B T L, A
g W R RS
- Erectin J5 1L DU ()R AL BT () R [ %5 T304 1, 5
g WA S R T B SRR ) R T
5% Archin F6 L DS () MRS R BT ()W 2 I [ TS0 1, 5
o g AR BT, A R R R
4 Leaning TR ASEE I F Y B, BT 5 (R) WA &AW HE SR Y 7
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Figure 1. Seven basic postures of Haemadipsa tianmushana. (a): Lying; (b): Hanging upsidedown; (c): At-
taching; (d): Crawling; (e): Erecting; (f): Arching; (g): Leaning. In Photo (d), the posterior sucker was placed
behind the oral sucker in its inchworm crawling process, making the body extremely bent. In Photo (g), the
rapid contraction of longitudinal muscles of the leech after being stimulated, presenting a “leaning” posture

1. REWER 7 MEKZEE. (9): BN (b): BHE; (0: M5 (d): M€ (e): 32; (): #; (9): fare
(ERLEERERRTEES, EREKMEEORENEE, FEFHERETHNIKRES. ()
ERULSEZRRHG, HMABREELE, 23 “B° HWES.

3.2. REWEITREMERNE X S5

TR R AR AR GRS AE0 LT TER RRWRAL), W10 #id sk 2R H ILIE R 32 FhahfE,
XX SRR AT S ORI SAS, W13 2 iR,
Table 2. Definition of basic acts and their codes (A code) of Haemadipsa tianmushana
2 2. REWEEAZERNE X R HFRIG(A D)
HE Act & X Definition 4ifig Code
SLER (447 1~V1) Head (Somite 1~VI1)

i Suck I B, B LBk LA EIIE, X4 RS,
BB A o 4 B IR Y O EL 5, YRR 07 2 W 70

A A [ b AR A T Y BB B, B WA AR LA WS AN T SR S U, A

% Cut kIR, B ERR, TR 2

I s RO SFOURBOCMERS, (R KA b, ,
SRR, Y LA H 0 L L

et Attach (LA LA MG T e 2 4

B Soratch AR, JERGHE (IR 1 R 5

¥l Detect L S 5 DL S 2 ) BBV B H 2 L P A5 6

¥k Clean 1 AN T o 8 25 S F R e ;
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BT VII~XX1V) Body (Somite VII~XXIV)

fit Stretch SRR IR, PIALRA S, I (AR A4 K 8

45 Shrink NP, SPERURASH, IR SRR 9

#4 Raise %WMW%\ﬂm@ﬁxﬁﬁﬁ%m@K\%EW%M%E, 10

55 B A i B2 S T B9 SR K 3R T

#2{N%5 Bend left AR il ) e A i A 2 11
4% Bend right A TSR et ) A 00 A 2 2 12
JIE 172 Bend venter A A A 1 i T A A 25 ot 13
7% Bend backside A A A 1 7 TR A S it 14
1% Skew AR A B B T B 1) e — 7 R A I 15
1% Swing PRHHT B 22 A3 18 ) B R % S 16

i Throw PR T BTG L ) 17

# Tumn AR LA R A Ay o i e B — 5 (1 £ 18
fiif%] Topple and fall IR, A58 0 B A DR WO A4, ) B A ) — 3 £ 19
%l Curl B PR — i 2 [ I, B A i B R BR T 20

#} Tremble Lz 2 ke, WIS TK 21

#% Resist 3 26 L (A RS 1X % i R M T R O 7= A AH ELAE FE 70 22

# Pull (S NGV ST Y N SN (E i A 2t & o B & N A TE SR L N VN 23

it Attach L PR 3 1 A2 42 () 22 TG 24
A Insert P 5 LR AT E T, LA B 224 N 52 Ak i B 1 25
Y Ejaculate ACHCRE AR A, AR RS BRI B 25 HE N 2 1 B 1 P 26
WK RGEHR EE R REHT A 27
751 laying eggs HARN I KA R E B A, MMEFLHE 25 99 28

AL TR (35 XXV~XXVIT) Anus (Somite XXV~XXVII)
Hi% Defecate %iﬁﬁ%ﬂ%%%ﬁ%%@\ﬁﬁﬁzﬁﬁ\%Mﬁ&m%ﬁW%@%mM 20
B AL (AT XXVI=-XXXIV) Tail suction cup (Somite XXVII~-XXXIV)
T Suck %%ﬁﬁﬁ%%%%@b%w%w&%am@&&ﬁ%waﬁ@WFiﬁgﬁ, 30
W A ) i B R RS f A B S s R R W A 7= A TR B 7

I Fft Attach Ll e R R A U B TP R 3 T R B 4 31
Ped% Clean JREMR A5 AR s ) T E T 8 T 2 SRR R T 32

3.3. XEEIT AR E IR R

A FEAC B R H BT AR A RIS 32 F, A AEW3AEs 14 Fh, JEAEY)3AER 18 Fh, XX ULIfR
B TR, W 3 FiR.
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Table 3. Behavioral environments and their codes (E code) of Haemadipsa tianmushana
2 3. REWEITALENINE R HEHRIGE /D)

¥R Environment B%ﬁ?jﬁ) éﬁﬁe

A Grass-plexus + 1
EH N Sod + 2

PEA M H Bush + 3

Pr#Hd Amboo grove + 4
HH#EH Moss + 5
Fiki¥% " Dry branches and fallen leaves + 6
J& A I Rottenwood + 7
111#%1%1 Brookside + 8

H I_‘Eﬂ/S_ZﬁI‘E? /N b . 9

Path in field and country

% _E Highway + 10

F %55 Stone crevices + 11
+.4% 5 Soil cracks + 12

77 )= P House + 13

55 J2 JA [l s L . 14

Open spaces around houses

&L I Roof tile + 15
AN B AN Oxer + 16
HEJIJEEJZ Bottom layer of compost + 17
% Young 18

A% Subadult 19

EHE i Breeding individual 20

Y[ & Cocoon 21

4= Cattle 22

£ Sheep 23

#1 Dog 24

WP 4% & ZX 0% Boar and pig 25

42 Rabbit 26

¥ Chook 27

Ifg i Toad 28

i Frog 29

% & Eagle 30

A B H A B4 Human or other animals 31
HAh Other + 32
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3.4. REWEITHE PAE 4mHE
e P A MR 27 FAT AR08 7 REEARAL,: REAT N, ieahir v EAT 8. BifiiT . Mk
178 ERAT RAHRRAT N (R 4).

Table 4. PAE coding system of behaviors of Haemadipsa tianmushana

4. REWEEITAK PAE R A%

174 Behavior PAE Tl
P &g Atg E 5
—. /KB AFTA Resting behavior
1 —5 B Lying in line 1 1, 8, 30 E1~17
2 ZJKE Lying in arch 1 1, 9, 13, 30 E1-17
3 NGB ER Lying while attaching something 1, 3 1, 9, 24, 30 E1~17
—. B314T~ Locomotion behavior
4 i =0T Worm-crawling 4 1, 8, 9, 23, 30 E1~17, 22~32
5 N i#5X€4T Inchworm-crawling 4 1, 10, 13, 15, 23, 30 E1l, 3~16, 22~32
6 % €47 Curly crawling 4 1, 8, 9, 13, 20, 23, 30 E1, 3,4,6, 7,8, 16, 22~32
7 %Y Drilling 4 1, 8, 9, 10, 23, 30 E1l, E12
=. ®A&1FAN Foraging behavior
8 M Rousing 1, 5 6, 8, 10, 30 E1~17
9 X Waiting and seeing 5 6, 8, 10, 15, 16, 30 E1~17
10 #&5 Attaching while detecting 5 4, 8, 9, 10, 15, 30 El, 3~16, 22~32
11 R Sucking while detecting 5 12,6 8’23?’3(1)0’ 15, 16, E22~32
12 5=\m# Skewing to orientation 2,5 6 8 9 10i5,11i6,12é013’ 14, E1~32
13 #E&FFS Ready to hunt 5 6, 8, 10, 30 E1l, 3~16
14 —=FEME & Sucking while lying in line 1 1, 2, 3, 9, 30 E22-31
15 5 JEEME & Sucking while lying in arch 1 1, 2, 3, 9, 13, 30 E22~31
16 5 JEHEI & Sucking while arching 6 1, 2, 3, 9, 13, 30 E22~31
17 L JEHEWL & Sucking while arching in 6 1. 2. 3. 9, 13, 30 £99-31
L-shaped
V4. B5M4TA Defense behavior
18 # &% Shocking 5 9, 30 El, 3~17, 22~32
19 #ih Contorting 7 8 9, 11, 12i913, 14,15, E1~17, 22~32
20 45 Crouching 7 20 E9, 10, 13~16, 27, 31
Ti. AT A Thermo-regulatory behavior
21 ®i#} Shivering 5 9, 21, 30 E1~17
22 s Palsying 7 19 E1~17, 22~32
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Continued
75+ HEFEAT A Reproductive behavior
23 3EW) Kissing 5 1, 8, 10, 14, 21, 30 E1, 3~8, 11, 12, 19, 20
2 . 1, 8, 9, 10, 11, 12, 14, N
24 =24# Copulating 5 21, 25. 26, 30 E1l, 3~8, 11, 12, 19, 20
25 773 Laying cocoons 3 48 9, 11, 12, 13, 24, E2, 7, 11, 12, 20
28, 30
4. HeBAT A Excreting behavior
26 €47 i} HES Defecating while crawling 4 8, 9, 29 E1~17
27 b HES: Defecating while lying 1 8, 9, 29 E1~17

34.1. RBITH

WEAT IR LR RE € BT, B AOR IR — € RN R . LB EAT NAIHEAR
UG SUEFEMAR,, A SIEEMIE (] 2). —FRMEAR LR O RIS IR T SR
T, R, 23— TR STRENEIRIER O, RIS TSR R T, ARG,
fERE NS . MR R LR O RIS T SO R R, ARSI, BRSO B,
WEE A PR FRC R R e T JEC MR A8 W PR 7 B AN SRR R TR, IR SRR e AR B BE 8 L

@ ko

Figure 2. Resting behaviors of Haemadipsa tianmushana. (a) Lying in line; (b) Lying in arch; (c) Ly-
ing while attaching something
2. REBWENKRRITAH. @) —FE; (b) SHEN () MFHE

3.4.2. BENTA

BENT IR R A E, AR AR, AR R, BT R
BE(KE 3), EARFMEN TR AR REshr AT, Hod RO AT o E W i e T A st
TeATHR LA . RIS A B FORAT AR . (B, RTE R GIUE—Frigsh, B, BIAHT
BRI AR PR R, R R, A BB R A, BN ORIEAR I S
R [ S AR VR S T, AR5 URGEEAA B, S AR AT BE R AT R, b A B B ATt {3 ik R A
ik, XF T AR R . T )5 & 4R L SR P TSR R T, R R e, SRR
HI AT PR I8 D A fE i, ATIR R s R, (AR B K P ar, SR 05 RIS IR T B O S
T — & BE B P SCRPIM R T, B X — 2 ERE R SUE F S AL, X Al 7 e T 3 B 318 28] 45
HHTEAT A& 45 L8 MR AL A R AE AT RS B, L TRBERA B, AR ) B AR, BfJS, IR R R Ak
(SRR R0, SR AR B RSP AR SR I R, PR AR R, R IRASRAIE, R 51 A R A R
JE St ) Bt F AR AT B A I, BB — e S, R IR ASETE TR S T A E A B, X ey
HRAREARERE . 85 R, ARZ, g7 RAEMTEE, SURAEE
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TAERUGAET, A AR, DRIl A B N A BOAS e SR B R SURAT I SRR e, LR IR A
FEAE B WA T A — B B P SRR AR T AT IR

Figure 3. Locomotion behaviors of Haemadipsa tianmushana. (a) Worm-crawling; (b) Inchworm-crawling;
(c) Drilling. Notes: In Photo C, the leech was drilling into the soil cracks

3. RBWENEZEEITA. () JHHARIT; (b) REKXRIT; () #. F: OBERLEEELEZ
&) “gh”

343 BBTA

1) AT NS LIETE S EAE R ERI . 5 HOL R ) LAY RR HO AR R AR KR B R
M ARMBERFE(E 4), LT REB ST NRIIEARER: B2 EIW 6815 3 sh W (IR ) Ek 110
KB MATREITE Bl 2B PN IE N ST LR, RSN, ARk BRI
BT S K L e R R (IR L, AN ST BN TR A 1) L X S AT S BB R R
1113 A0 F LR P 1L S S Ae R, R BN B A I A BOR B A 2, JR4RiE . 4 N BSR4 L (¥t J B
HoAMNERE, EEE D SRR, REIE E A AR A AR L,

Figure 4. Foraging behaviors of Haemadipsa tianmushana. (a) Waiting and seeing; (b) Sucking while detect-
ing; (c) Sucking while detecting; (d) Sucking while lying in line; (e) Sucking while lying in arch; (f) Sucking
while arching in L-shaped). Notes: In Photoes (c), (€) and (f), the leeches were sucking blood from human skin.
In Photo (d), the leech was sucking blood from a bat’s wing membrane. In Photo (g), the leech was sucking
blood from a rabbit’s ear

4. REWEMRRITA. (@) WE; (b) &M; (o) FIW; (d) —FEMRR; () SHENRR; () 5
AR R. E: (0. (MNERLIEELE AR ERAMAR; (o)E2LIEEARIE0EE FRem
& (ERULMEEERE FIRE MK
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2) XFRTREMTE L BT € [ E AL NRIIZ S . 2 LI a2 BT RE RO AE T2 sh W IR SCAN RIS
AL B, SR AT U455, LA A 10 i B v Ja B 1K 25 D5 A AT 2RI - BT L e PR R PR A PR PR
SCREVI T, BEENSARIE IR AT B, IR s DL A S TR B 31T, SR 832 2 82 R
24 J BRI A Th A 955 B 2L %FMﬁﬁi%%%E%£@ﬁﬁiﬁuL%ﬁﬁo%ﬁi%%%m%
FIPR RS R, RIBOREAERS, (E P F G 307 A, e — DGR AL E T, #E%BER il
U L ) PR I A 1 3 SRR AR, WA R %E%%i,ﬁhWEi%%Z@%ﬁﬁé%ME@Q
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Figure 5. Shocking (a), contorting (b), crouching (c) and palsying (d) behaviors of Haemadipsa tianmushana
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Figure 6. Kissing (a) and copulating (b) behaviors of Haemadipsa tianmushana
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