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Preliminary Investigation of the Ethogram of Sinospelaeobdella
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Abstract: Sinospelaeobdella is a new genus published in January 2019, whose type species is S. wulingen—
sis. From June 2019 to April 2021, the states, events and environments of the animal’s behaviors were
field—observed and recorded in six caves of Xiangxi Tujia and Miao Nationality Autonomous Prefecture, Hu—
nan Province. Based on the PAE coding system which concerns “posture—act—environment” (PAE), and be—
havioral ecological function, the behaviors of the species were identified, classified and systematically en—
coded, and its PAE ethogram was constructed. The results showed that: 1) A total of 5 postures, 22 acts and
18 behaviors of S. wulingensis were preliminarily identified; 2) Based on ecological functions of behaviors,
all of the recorded behaviors were categorized into 5 types including resting, locomotion, foraging, reproduc—
tion and excretion; and 3) The PAE ethogram of the species was successfully established in accordance with
the PAE coding system. This study would be helpful to understand the temporary ectoparasitic relationship
between the species and its hosts (cave—dwelling bats), and also enrich the behavioral ecology of leeches.
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Fig.1 Five basic postures of S. wulingensis
(A) Lying; (B) Hanging upside—down; (C) Attaching; (D) Craw—
ling; (E) Erecting. In photo C, the oral suction cup of S. wu-

lingensis is attached between the toes of a bat. In photo D,
the posterior sucker is placed behind the oral sucker in the
inchworm crawling process of the cave leech, making the

body extremely bent.
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Fig.2 Resting behaviors of S. wulingensis
(A) Lying in line; (B) Lying in arch; (C) Lying while attaching
cave—wall; (D) Resting while hanging upside—down.
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Fig.3 Locomotion behaviors of S. wulingensis

(A) Worm—crawling; (B) Inchworm—crawling.
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Table 1 Basic postures and their codes of S. wulingensis

I Posture 5E X Definition S Code
BN Lying TETRET 1L TV S B TR 7 500 1, s ]
[EUEE Hanging JHIEAS 7 () WAL 15 T S FEMD TR | P2 SR 2
upside—down

5 Attaching FRI BN O (R A RS B ZE A L RS 3

J€ Crawling BIE RN, SRJE A, DRSS I 2SR B T 3CRe) L, IR IR A= B

3. Erecting IR 08 LA A Al 11 R 8% 2 T SR b, I B I T D SRR (I THURE 000 B sl b T 74 2% 1T 5
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Table 2 Basic acts and their codes of S. wulingensis

SHE Act & X Definition 4if5 Code

SLEB(&F5 1 ~VI) Head (somite I ~VI)

W Suck P S 5 A ik, BB 0 2 PR LR o™ T W, XA 7 AR TE R g, BB A o] 1
A, OIS 10 R 8 fs P A B, 51 I R AR 7 A I

W Cut SR 2 T b A A 0 R R L, D3R S AL PR A T KAl B R, S Sk [ B 3, 2
FNkAE B0, B — 0

FMH Swallow MHEE b 4 O WL SRS WIS AR A& ke, IR A3 R &R /N, I8 B ZS 22, D) FT ARt Y 3
IV F

5 BH Attach TN 1 W S T P (A R T R Sl 4

{EEBE T VI~ X X IV) Body (somite VII~X X IV)

f#i Stretch SRAURNES B LR, NAAILRA S, IR AR FS 4i 5

4% Shrink NI, SRR, DRSS AR 4

% Raise RIS AP 5 AL 5T N LR 5, (o B A i B2 i B T SRR 7
M

£ Bend left MRl ) 20 0 & A i 8

42 Bend right MRSl T A 00 & A it 9

JE17% Bend venter AR iy ) R T A S 10

% Skew AT iy B i 2 B ) B — T v R A 11

1% Swing IRESRT B 22 A M A sl s 2 5l 12

& Resist TR 25 I 8 P AR B XK iy B M TR AR 5 7= R A AR 13

& Pull AT DT 22 5 T DA S 5 4, (o O 8 11 R 5 DA T 25 A R A GG 14

% Attach IR P A SR O T A ) 3 T 15

A Insert W25 I AT ELRSS, PEAA A S 254 A SZ (4 B3 16

JHG Ejaculate PR, ALK RGE o B =S HE A SZ AR [ 17

o X gk BETE R, AR ALE Wi 18

Swollen of clitellum

F=B Laying eggs EUA A Y SR A B A s, IMEFLAHE D 2 BV 19

BLiTEB(FH X X V~X X VII) Anus (somite X X V~X X VII)

HEFE Defecate B AT AT S P AR T ALTE S TEHLER BOK S TR A DI THE L 441 20

EWE 5 X XV~ X X X IV) Tail suction cup (somite X XVII~X X X IV)

W Suck R A S S A i, R S P LER) T I B O, P A AR AE R T, R AR AA 1] 21
S AR, SO R A IS N A L2, 51 R IR AR A T A B

YE# Clean R A DA A S 38 14 T i 2 S R 1 e 22
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Table 3 Behavioral environments and their codes of S. wulingensis

8% Environment HEWIIREE Biotic (E1) ELEYIFREE Abiotic (E2) it Code
T THEETH Cave ceiling
TAMIEETRT Cave side wall
‘A 5%ME] Rock crack
BELA L Stalactite
LI Young
W& Subadult
ZHAA Breeding individual
B Cocoon
il Bat
AN HAZIY Human or other animals
HA Other +

+ + + o+ o+ o+
+ o+ + o+
O 00 1 O L A W N =
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Table 4 PAE coding system of behaviors for S. wulingensis

14 PAE %fi
Behavior P4 ATH ET
— $KE1TA Resting behavior
1. —Fk} Lying in line 1 1,5,21 El, E2
2. 5K} Lying in arch 1 1, 6, 10, 21 El, E2
3. WiBERP Lying while attaching cave—wall 1,3 1,6, 15, 21 El, E2
4. BIEEIRE Resting while hanging upside—down 2 21 El, E2
ZJE#11TA Locomotion behavior
5. B ST Worm—crawling 4 1,5,6, 14, 21 El, E2
6. RIEXErT Inchworm—crawling 4 1,5,6,7,10, 14, 21 El, E2
= B E1TH Foraging behavior
7. TG Attaching while detecting 5 4,5,6,7,11,21 E2,9, 10
8. s\ f#% Skewing to orientation 2,5 5,6,7,8,9,10, 11, 12, 21 £2,9, 10
9. ¥R Sucking while detecting 2,5 1,2,4,5,6,7,11, 14, 21 E2,9
10. M Sucking while hanging upside—down 2 1,2,3,5, 14, 21 E2,9
11. B2 & Sucking while erecting upside—down 5 1,2,3,6 9
12. SIERMEE Sucking while lying in arch 1 1,2,3,6,10,2 9
M0 . 4 5E1T4 Reproductive behavior
13. EY Kissing 2,3,5 1,4,5,7,13, 15,21 £2,6,7
14. %1% Copulating 2,5 1,5,6,7,8,9, 13, 16, 17, 21 E2,6,7
15. F=H{ Laying cocoons 2,3 4,5,6,8,9, 10, 15, 19, 21 E2,7
FH HEETTA Excreting behavior
16. IEF7ATHESE Defecating while crawling 4 5, 6,20 El, E2
17. FREMSHESS Defecating while lying 1 5, 6,20 El, E2
18. BIHERTHEFE Defecating while hanging upside—down 2 5, 6,20 El, E2
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Fig.4 Foraging behaviors of S. wulingensis

(A) Attaching while detecting; (B) Skewing to orientation; (C)
Sucking while detecting; (D) Sucking while hanging upside—
down; (E) Sucking while erecting upside —down; (F) Sucking

while lying in arch.
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Fig.5 Reproductive behaviors of S. wulingensis
(A) Kissing; (B) Copulating; (C) A cave leech leaving after la—

ying a cocoon of eggs.
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Fig6 Defecating behavior of S. wulingensis while crawling
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