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How the Small Populations of a Viperid Snake, Habu
(Protobothrops flavoviridis) Avoid Extinction
in the Middle of Naha City —

Estimations by Simulations

Masahiko NISHIMURA* and Koki TERADA
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Abstract : Habu, Protobothrops flavoviridis is a harmful snake for human beings and keeps small populations even in the
middle of cities, like Naha. Changes of population of 100 snakes are simulated for 200 years with random adoption of
yearly survival rate with the mean of the stable population, by adopting population parameters of survival and breeding
rates. In each 100 trials of the 3 frequencies of survival rate, the cases with the number of females of less than 10 snakes
or less than one snake were few, and the possibility of population extinction was estimated to be low. In other assumption
of decreased (x 0.9, for example removal of 4 snakes by net traps) survival rate of adults, the population goes to extinction

through the decrease of the snake number.
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Table 1. Number, snout-vent length, annual survival rate
(from the previous year) and number of fertilized eggs of
females in each age, in a stable population of Protobothrops
flavoviridis with 100 snakes of equal and more than age one.
Se text for the assumptions and estimation methods.

 fi i3z SRR & R ORI
Age Number Snout-vent Survival Number of
of length rate /yr  fertilized
females (cm) eggs
0 (97, egg) 35.4
1 12.6 68 0.357 0.0
2 9.5 80 0.750 0.0
3 7.1 92 0.750 0.0
4 5.3 104 0.750 13.1
5 4.0 111 0.750 11.4
6 3.0 117 0.750 9.7
7 2.2 122 0.750 8.0
8 1.7 126 0.750 6.6
9 1.3 131 0.750 5.3
10 0.95 134 0.750 4.3
11 0.71 138 0.750 3.4
12 0.53 141 0.750 2.7
13 0.40 145 0.750 2.2
14 0.30 148 0.750 1.7
15 0.22 151 0.750 1.3
16 0.17 153 0.750 1.0
LB B 50.0 70.8
Total >= age 1
AP LR 20.8 70.8

Total >= age 4
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Fig. 1. Examples of the changes in the numbers of female Protobothrops flavoviridis in 200 years with
random adoption of 3 levels of yearly survival rate, 1 / 1.33, 1 and 1.33 of that of the stable
population at the frequency shown in the figure. The initial number of females is 50. Middle
wide, thick and thin |ines are samples of the population change with increase, |ittle change and

decrease, respectively. See text for the parameters of the stable population.
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#2. BBEMOEALFEE, 3 OHETT U&7 MI200FEMEE) S H72100881TICB 1T 5, ~T OMEEEEOR Rl FHME, 10, E2id 1 EERKROFEER L.
RAETEERIL, BEMREROM (F) , 20L33F (F) &£1.337501 (1K) T, FHIOMEAEEKIX50.

Table 2. Mediams, means, S.D., minimums and maximums of number of female Protobothrops flavoviridis, and the number of years with numbers of females less
than 10 and those less than one, in 100 cases of 200 years random adoption of 3 levels of annual survival rate, 1/ 1.33, 1 and 1.33 of that of stable population in 3
types of frequencies.. The initial number of females is 50.

AEFFER &% 5 = 05:0:0.5 i - 8 & = 0.25:0.5:0.25 ¥ & = 0.1:08:0.1
Survival rate Low : mean : high=0.5:0:0.5 Low : mean : high =0.25: 0.5 :0.25 Low : mean : high =0.1:0.8:0.1
Tt O A $K > DS e o> I {45 > DL e D A5 ML DR
Number of females Years with Number of females Years with Number of females Years with

Ol SR EREERZE o) K few females HURE Y ARMERZE o)y kK fewfemales HME Py IFEHEFEZE M/ K few females

Median Mean S.D. Min. Max. <10 <1 Median Mean S.D. Min. Max. <10 <1 Median Mean S.D. Min. Max. <10 <1
¥) Mean 216 710 989 8.18 4831 61.9 21.2 227 391 440 14.3 1916 35.8 4.63 591 858 786 169 395 23.3 0.70
HFYfE Median 37.3  78.0 969 1.58 495 43 0 498 835 823 889 373 1 0 375 46.0 262 15.7 118 0 0
FEHE(R 2 S.D. 512 2206 2931 13.8 12706 63.2 39.0 718 975 1039 14.4 4333 54.8 16.8 84.8 193 364 13.3 2080 41.3 5.08

EE#fRE CV. 237 311 — - - - - 3.16  2.49 - - - - - 1.43 2.25 - — — — —
/) Minimum 0.0077 1.88  4.57 0 375 0 0 0.499 478 6.99 0.03 37.5 0 0 437 9.15 654 0.12 37.5 0 0
A Maximam 3700 19212 23329 66.7 86962 191 164 6598 7883 6867 67 27694 180 115 661 1782 3616 50.0 20832 161 45
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Fig. 2. Changes in the number of female Protobothrops
flavoviridis in the case of no-breeding success in
one year (continued |ine) and the decreased (x0.9)

annual survival rate of the adults. See text for

the parameters of the stable population.

L, ENL LY BEMBIIRE V. —REC, RO KL S 2R
HHUE L 0 b, PERNE T D AT R O O 23, BRBER L
DEFH/NI N2, EEEROEE /S E THEN
5.

(3) AEHRE L= &L 51, 2EEROELRBEET D56
72N THAS.

L7235 T, "TO/MAKEIZTZWL, BREHESND
EERERE G2, MERORELRE#FHEZHZHLTH, £
5 OEIEDOFEEN L EMAERED S D L [F LU TH DA,
TERREDMEIR ORI & PRSI,

WolE D, BIROFAEFRE 0.9 5L LIZgE T, iR
Bk 12 TR L oo d & bR ARk L, ik
D HERHTHRIBA~OBAD AR & D, D
IRAES TR S HER S 7z, MO 4 %A L (HED BT )
DOWEREZ ZOEEEIE, 20.8X2=42 A THDH. K-> TH
KD 1 HZFT TR T EE GIREEREIE, YD 4
KEND, WD LTWL) , EEEIER 2 OIS R

IR AR BRETDTJET#] 58 43 5(2009)

XCWADT 2 ETFHEIND.

HRBIRICB W THMETIE, ATV L TEOEEEK
TEHD KD R RFIEOMESIZIE, Eo TR
2, LIRS T D ERIC XL 2 MER H 2 xR B 2
T NTEHEIHENRL - EbEL, BBRERB b D
WML XD, MEEIAIET 2 RER S THh D, 2
WO OHBOERD, REDOFHFE T v FOM LML RE L,
ARED & D ICRIEDAEFE LR T TENL, NTHEEOKT
UL T ENTED LMfFFIND. &<ITHILMIE, K
BB, 22O T RERERERFICEEE & 72 5 658 &~
AN RRRGAEN L, EREMICBIT 2R 916 |
FLOFM A EEOHE L TR S HEHI S D, —ERD, B
PRASLEE R A FRRR L, SHEEOR LR S DSRFEE
FIHTD7-0121F, & DHWE LIEE O 0 K L AR A K
Thb.

IV XK

1) ACHETH (1981) AR@iHi~ 7 A4 BIRETR A S .
52pp.+2pl.

2) WFEZ (1999) WHBRNOTITHBEA T 5~ Y
RO 1 —1998 FEOEE AL & LT, il
VLA AR BREEIFSE T, 331 133-138.

3) WHEREHE (2007) 1998 4E5>5 2005 HEMOIHHIZ L 5
NT OIERGE. WERRATEBR NI, 41 1 159-165.

4) FEREE - FFNES (2001) ~NTOEIFHIZOWT -
D ER 22 5 O B ~D 58, Il F 5,
39 : 11-17

5) Nishimura, M. and T. Kamura

AR T,

(1993) Sex ratio and
body size among hatchlings of habu, Trimeresurus
flavoviridis (Viperidae), from the Okinawa Islands,
Japan. Amphibia-Reptilia, 14: 275-283.

6) Nishimura, M. and T. Kamura (1994) Survival rate
and sex ratio in habu, Trimeresurus flavoviridis
(Viperidae), on the subtropical Okinawa Island, Japan.
Res. Popul. Ecol., 36: 115-120.

7) VERBE (1993) WSS - B E AKMEBICEBIT D
7 DEHERROHEE. AARLEREFREE, 430 1557161,

8) Nishimura, M., and T. Kamura (1995) Proportion of
reproductive females in  habu, Trimeresurus

flavoviridis, on Okinawa Island. Biol. Mag. Okinawa,

33: 1-9.

9) WAEE (1993) MWilFERENT OMHEE ERE. BA

_49-



AEREZEEEE, 431 83-90.

10) Nishimura, M. (2004) Maternal characteristics affect
clutch and hatchling dimensions in the habu,
Trimeresurus flavoviridis. Ann. Rep. Okinawa Pref.
Inst. Health Env., 38: 39-52.

1) FERFEE (2007) FHE LT v 7 LRl LAEIC & 57 BRER
R D P — AL HTHTA O EHL RN 1T 5T
B S ZEAL OBETL. IR R A B BR R e SR EEA T At

IR AR BRETDTJET#] 58 43 5(2009)

HE (30) , fhiEI, pp.1-7.

12) Fukada, H. (1969) Biological studies on the snakes
XIII. Preliminary estimate of population size in
Tambabashi study area. Bull. Kyoto Univ. Educ. Ser. B,
(36): 3-9.

13) FaRTEZ - Blieg - SFEBH (2008) UA ¥ —A v
2 RO AT E R U O B4R, il kg S8
BRBRA SRIEA A A E (31) , {H#lIL, pp.21-26.

_50-



