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Census Methods for Counting Tadpoles of Anura Species in Static Water
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Abstract: Comparing to the well-known mark—secapture method two methods including volume-area—pixel
transformation (VAPT) and quantitative quadrat-shooting were developed to survey the number of tadpoles of
Bufo gargarizans gargarizans Fejervarya multistriata and Pelophylax nigromaculata in Kuankuoshui National
Natural Reserve based on the different distribution characteristics of tadpole groups. The result indicated that
VAPT and quantitative quadrat-shooting are scientific and applicable. The development and application of the
two new methods would provide a beneficial supplement in the census of tadpoles. Integration with quadrate
census for the adult the two methods would provide integrity of quantitative population survey of Anura species.
Key words: Tadpole; Census; Volume-area—pixel transformation ( VAPT); Quantitative quadrat-shooting;

Mark-—recapture method

( (2008)04) ;
° * E-mail: leexueyingd722@ 163. com;
E-mail: xingtaili@ 126. com.

:2010-01-07 :2010-05-13



5 e 73 .
2-4
5, N, =mxn (1)
6-8 ( 13.)
1 AY
( ) (
2009 3 -~6 1b) (1) (N,)
( o
28°14'30" ~28°15'19” 107°09'10" ~ 107°
08'21") ( Bufo N,
gargarizans gargarizans) ( ) (N)
( Fejervarya muliistriata’) (R)
(Pelophylax nigromaculata) 3 N, o
2
3 N
: (R) (
2). (
7 ~13 o )
2.1 ( 2).
( ) photoshop
¢ D (P)C 2)(
o ®) 2
( volume-area—pixel transformation (R).
VAPT) . VAPT v s p
R=—=~— = — 2
v, S, P, @
. P P,
V:
V). V. s
S, o
; )
N = RN, 3)
:D GPS
16)
( &)
m ) ;@
¢ n ) Y] (¢ 20 ml) (n) ( 3



74 Chinese Journal of Zoology 45

) (m);®
N.( 1);® “ 7 (P)(

Imx1m (P)( 2b) R( 2);
( photoshop DCE-Tools ) @ N( 3).

1
Fig.1 Tadpoles of Bufo gargarizans gargarizans in nature
a. 5 b.
a. Tadpoles in water area; b. A randomly selected reference group.
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Fig.2 The tadpole groups and their area pixels
a. 5 b. o

a. Reference group and its area pixel; b. Any group and its area pixel.
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Fig.3 A 1 m x1 m quadrat in the water area
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Table 1 Total counting of tadpoles of Bufo gargarizans gargarizans
)
Number of ) ( /m?)
Size of Groups of . . Number of tadpoles X
Area ratio tadpoles in the . Tadpole density
Samples water body tadpoles in water body .
() () (R) reference group (ind.) in water body
m .
(ind.) (ind. /m?)
01 292 10 7.5 2 230.2 16 726.5 57.28
02 286 8 5.8 2314.6 13 424.7 46.94
03 178 3 4.2 2383.9 10 012. 4 56.25
04 425 13 9.5 2692.5 25 578.8 60. 19
05 397 6 8.3 2 669. 6 22 157.7 55.81
06 409 8 8.6 2 639.0 22 695.4 55.49
07 374 9 6.1 2 644.3 16 130.2 43.13
08 278 5 6.7 2 446.7 16 392.9 58.97
09 154 6 4.0 2476.8 9907.2 64.33
10 414 8 10.2 2 508.2 25 583.6 61.80
11 92 3 3.3 1930.5 6 370.7 69. 25
12 103 3 2.6 2213.0 5753.8 55.86
Total 3402 82 76.8 29 149.3 190 733.8
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Table 2 Total counting of tadpoles of Fejervarya multistriata
I mx1lm )
L ) ( /m?) Total number of tadpoles
Samples Sive OI(:;l;r body Number of quadrates  Average density of tadpoles in the water body

(1 mx1m) in the quadrat (ind. /m?) (ind.)

01 402 6 14.39 5785

02 377 6 11.19 4219

03 301 3 13.15 3 958

04 298 3 14.90 4 440

05 355 4 12.28 4 359

06 421 5 10. 20 4294

07 386 4 11.37 4 389

08 274 3 17. 69 4 847

09 306 3 18.59 5 689

10 364 4 12.57 4 575

11 399 6 13. 67 5454

12 205 3 17.74 3 637

13 371 4 12.90 4 786

Total 4 459 54 60 432

3
Table 3 Estimation of tadpoles of Pelophylax nigromaculata by Schnabel method
i m; U, M, , ,
Samples  1adpoles Tadpoles Tadpoles Total tadpoles "M il Mi/m
captured recaptured new marked marked in wild

1 29 0 29 0 0 0 0 0

2 33 0 33 29 957 0 27 753 0
3 29 1 27 62 1 798 62 111 476 0. 034 483
4 31 4 27 89 2 759 356 245 551 0.516 129
5 31 2 29 116 3596 232 417 136 0. 129 032
6 34 6 28 145 4 930 870 714 850 1. 058 824
7 37 8 29 173 6 401 1384 1107 373 1.729 730
8 28 8 20 202 5 656 1616 1142512 2.285 714
9 30 9 21 222 6 660 1998 1478 520 2.700 000
10 32 9 — 243 7776 2 187 1 889 568 2.531 250

Total 314 47 243 1 281 40 533 8 705 7 134 739 10. 985 160
10 °

“

Only mark—recapture data in one water body were listed in this table and the data in other water bodies were not listed. The sign “—

means no anyone of tadpoles captured was marked after 10th samples.
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Table 4 Total counting of tadpoles of Pelophylax nigromaculata
. L ) 95%
Size of water body . Estimation of . .
Water body 5 Times of recapture X 95% confidence interval
(m*) tadpoles (ind.)

01 55 10 652. 480 543.770 ~815. 520

02 121 10 1 388.784 1 011.400 ~2 215.424

03 86 10 644.369 527.502 ~827.757

04 75 10 760. 657 663. 404 ~891. 322

05 69 10 521.258 452.493 ~674.670

06 71 10 819.614 719. 184 ~952. 646

07 92 10 1432.910 1 056. 062 ~2 227.932

Total 569 70 6 220.073
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