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Monthly population dynamics and microhabitat characteristics of Sinospelaeobdella

wulingensis
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Abstract: Sinospelaeobdella wulingensis, the type species of Sinospelaecobdella, is a unique new species of troglobites
exclusively bloodsucking cave-dwelling bats. From August 2021 to August 2022, a monthly investigation was carried out into
the population size, spatial distribution, microhabitat characteristics and population dynamic impact factors about this
species in three representative karstic caves of Xiangxi Prefecture, Hunan Province, China, and the relevant data were
analyzed by method of Grey System Correlation Analysis, etc.. The main results were as follows: (DA total of 3575
individual-by-time live leeches and 318 individual-by-time fresh cocoons were recorded in the annual cycle; @These cave
leeches could mate and lay cocoons all year round, and there was no obvious reproduction season, inspite of the young
number being more from February to April (accounting for 59.42% of all the youngs observed) , the subadult number more
from May to July (33.08% of all the subadults observed) , and the adult number more from August to November (64.07%

of all the adults observed) ; @ The incubation period of cocoons was about 3 months, and the peaks for cocoon production
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and hatching out were mainly during September to October and during January to February of next year, respectively; @
This species preferred to live in dark and damp microhabitats of relatively stable temperature and humidity as well as thin
cuttings on ceilings of caves, and they could establish stable populations by the often-roostsites of cave-dwelling bats; 5
Among the ecological factors in their microhabitats, the wet-bulb temperature (an important index to measure air humidity )
had the greatest impact on their population size, and the population dynamics were closely related to community dynamics of
cave-dwelling bats. Conclusion: This leech species had special eco-needs for microhabitats in Karstic caves, and its
population dynamics was a result of the combined effects of various ecological factors, but the main influencing factors were
the wet-bulb temperature and colony dynamics of cave-dwelling bats. These leeches had been adapted to cave environments,

and evolved into a peculiar troglobite completely depending on cave-dwelling bats.
Key Words: Sinospelaeobdella wulingensis; population dynamics; microhabitat; cave-dwelling bats; troglobite
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Fig.1 Morphological characters in four stages of life cycle of Sinospelaeobdella wulingensis
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Fig.2 Monthly changes of population size( individual-by-time ) of Sinospelacobdella wulingensis
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Fig.3 Schematic diagram of tunnels in the three Karstic caves (showing the main distribution sites of cave—dwelling bats and cave leeches )
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(84.11%—100%) 23" CO, M JE H (1461.76+14.61 ) mg/m’(1161.17—1932.21mg/m’ ) . K< JE N (975.26+
6.37) hpa(964.21—991.31 hpa) JNIFEFEEN (17.37+4.94)°C (12.51—22.45C) , XESK L H FHAESTME
2e 5 Hrh 2 SR ORI EE AR BOMKIEFR 8. 2 (I 0 XS IR IS TEIE X ) H 2= (I H X > T0E X >
FIEX) FKZ (O X SHIEX = TolgE X ) &2 (A X STOIE X ST TX) 44 5 X A28 S8R Co, & w il
e IR AN X (£ 2) .

x1 RERESRAEGEREMNFYENEXYE

Table 1 Correlation of population sizes between Sinospelaeobdella wulingensis and cave-dwelling bats

YIFh Species 411K Young W ALA Subadult R Adult
/NG Rinolophus pusillus 0.568 -0.1274 0.747 "
A% LI R. sinicus -0.279 0.714" 0.017
F [RHGKIE R. pearsonii 0.657 " -0.076 0.576
ViR T Myotis altarium 0.3403 0.498 -0.431
KEFUE Hipposideros armiger 0.324 0.725* -0.230

* MHRMER R (P < 0.05)

*2 ETEFAERESKAFHINSEOR CEXESKEFZEKNEREDH

Table 2 Difference analysis of the meteorological factors between Leech area,Leech-free area and Entrance area, respectively

=4 B

Seasons Section X, X, X5 X, X5 X¢ X5 X
of cave

& Spring X 19.35+3.58a 17.84+3.37a  82.27+12.13a  973.24+7.34a  19.88+3.89a 17.05+3.59a 19.31+3.58a 487.00+7.49a
Tolg X 16.66+2.35h 15.51+2.28bh  86.67+4.18a 973.55+7.48a 16.85+2.51b 14.87+2.37h 16.55+2.39h 601.95+21.54h
HIEX 16.97+1.71b 15.94+1.67b  93.30+2.63b 973.39+7.50a 17.23+1.75b 15.35+1.76b 16.92+1.71b 764.32+40.59¢

A 2.745 2.149 4.886 0.004 2.991 1.636 2.812 26.855

P 0.084 0.139 0.017 0.996 0.069 0.216 0.080 0.001

H Summer W HIX 26.98+1.38a 24.39+1.82a  76.92+4.91a 968.06+2.92a  31.55+3.07a 23.50£2.13a 26.99+1.31a 481.92+16.16a
Jog X 21.97+3.59b 20.69+2.83b  86.76+5.84h 968.26+2.52a  22.95+4.72b 19.76+2.91h 21.57+£3.87b 604.80+4.64b
F IR X 18.73+1.25¢ 18.05+1.49¢  92.91+1.23¢ 967.82+2.37a 19.16+1.68c 17.41£1.58¢ 18.60+1.49¢ 884.67+51.36¢

F 28.342 20.205 29.354 0.065 31.434 16.414 25.816 393.825

P 0.001 0.001 0.001 0.937 0.001 0.001 0.001 0.001

K Autumn  JAH X 22.63+6.61a 19.99+4.76a  79.83+12.87a 975.53+5.30a  24.33+7.76a 19.12+4.29a 22.61+6.63a 512.46+24.82a
Tolg X 18.39+3.09b 17.35+2.17b  84.41+5.40b 976.26+6.07b  18.94+3.15b 16.83+1.92b 18.40+3.06h 642.58+42.74h
FIE X 19.12+2.81b 17.73+1.76b  93.60+6.00c 975.58+6.31a  19.69+2.93¢ 17.05+1.40b 19.00+2.71b 975.07+7.10c

A 2.273 1.808 5.748 0.043 2.921 1.775 2.306 616.235

P 0.125 0.186 0.009 0.958 0.073 0.191 0.121 0.001

A Winter X 11.08+2.65a 9.87+2.24a  84.74+11.82a 984.14+5.49a  11.07+2.49a 8.85+2.49a 11.04+2.65a 420.93+18.46a
Tolg X 12.33+2.23b 11.13£1.80b  83.09+7.22a 984.52+5.67a  12.36+2.06b 10.23+1.89b 12.29+2.22b 535.96+14.39h
HIEX 15.00+1.84¢ 14.05+1.57¢  94.82+5.31b 984.24+5.72a 15.22+1.69¢ 13.44+1.88¢c 14.95+1.85¢ 872.22£29.75¢

F 7.005 11.575 4.945 0.012 9.171 11.233 7.006 115.084

0.004 0.001 0.016 0.988 0.001 0.001 0.004 0.001

X, TR dry bulb tempt:rature;Xzz‘{‘jEL'fiﬁ‘fu%fg wet bulb tt:mperature;Xy*EXﬁEfg relative humidity;XMj(/ﬁi/{ barometric pressure;XS;ﬂ?E‘ 0 heat index; Xg: #
JSIRJE dew point temperature ; X, : NIEFEEL wind chill index; Xg: CO,HE concentration of carbon dioxide in the air; AN[Fl/NG “FREF R4 LS 25 55 A Gei 228
(P<0.05)

GEAT T A I XS X TR XA RN - Z [ AR S, 45 R 7R (3R 3) A8 DX A 1 XA 23 <
B PR B R PR B R RIS R TR N T 5 AT AR IE A DG SG R | Thi 28 R L CO, e
JENWIAFFAEAI R R
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*3 ABRXSRTER/FARZE—ESEEFRHIEXE

Table 3 Correlation of some meteorological factors between Leech area and Leech-free area/ Entrance area

i B Section of cave X X, X5 Xy X5 Xe X, Xg
1% X 51 00X . )

HIEX ST 0.822" 0.814 " -0.081 0.978 " 0.800 " 0.771* 0.811" 0.100

Leech area and Entrance area

FiEX 5 T X

0.713 " 0.794 " 0.166 0.983 " 0.699 * 0.796 * 0.735" 0.165

Leech area and Leech-free area

X, —Xg M X 25+ MIPERZE (P < 0.05)

R = AR AR A RSO ) T P 308 S A R B (I X)) g 7 9 P B (AT K (0 R 0 G Ik
BE T, A5 R 7 < AR RS R A AR (9 UG I 1 v 52 M o 8 i R )R 1 B 2, R U & Ul
JEE AR L FURIE SR AL, AR5 RO CO, W% S fe /N R R R (3 4) ¢

F4 ZAERARERENMBERE(Y) SAEXMEEFEIFESKEF(Xi) ZBHXEKE
Table 4 Correlation degrees between population sizes of Sinospelaeobdella wulingensis ( Yi) and main meteorologic factors ( Xi) in the

microhabitats of Leech area in the three sample caves

X, X, X, X, X X, X, Xg
IR Tangle cave 0.668(5) 0.681(7) 0.683(8) 0.671(6) 0.654(4) 0.650(2) 0.651(3) 0.619(1)
[HZEFLA Jiuzhaiping cave 0.578(3) 0.578(5) 0.579(6) 0.590(7) 0.570(2) 0.561(1) 0.578(4) 0.618(8)
JK 4 Shuiniu cave 0.750(7) 0.723(5) 0.673(1) 0.695(3) 0.736(6) 0.713(4) 0.750(8) 0.682(2)
YT Integral order 15 17 15 16 12 7 15 11

X, —Xg B 7 LRI 2

3 it

3.1 AR SRR

] g A A AE AT E PR 25 SRR AT MR, DA S T b e i e b ) TR R B ) e A A
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Fig.5 Conceptual model of population dynamics of Sinospelaeobdella wulingensis
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