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Abstract The Black-spotted pond frog Rana nigromaculata is one of the most widely distributed species in China.
However to date there are few qualitative descriptions of their breeding ecology and oviposition site selection. Such issues
have important implications for establishing more effective conservation and protection management strategies for this
species. From 2004 to 2006 we studied R . nigromaculata in Ningbo China to quantify their breeding ecology and
oviposition site selection. Analyses of breeding ecology showed that 1 mean frog density in the breeding season was
0.0903+0.0029/m n =11 all data are listed as Mean + SE 2 R.nigromaculata is a sexually dimorphic species
with females significantly larger than males in both body weight and snout-vent length 3 the clutch size averaged 4643.04
+235.96 eggs range 1 546-7897 n =50 and 4 the egg size ranged from 1.50 to 1.74 mm in diameter with an aver-
age egg size of 1.6050 +0.0046 mm n =226 . Oviposition sites differed significantly from randomly selected sites in per-
centages of water bare ground and vegetation cover water depth cm  water temperature °C  and water turbidity. Rana
nigromaculata preferred microhabitats with higher percentages of water and vegetation cover while it avoided microhabitats
with deeper water. The results suggest that microhabitats with higher percentages of water and vegetation cover but not

deeper water should be priorities for protection to conserve the breeding habitats of R . nigromaculata .
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Tab. 1 Habitat variables measured at Rana nigromaculata oviposition and random sites
Variables Measurement and Description
Water % 5 1 0%—20% 2 21%—40% 3 41%—60%
4 61%—80% 5 81%—100%
Bare ground % 5 1 0%—20% 2 21%—40% 3 41%—60%
4 61%—80% 5 81%—100%
Vegetation cover % 5 1 0%—20% 2 21%—40% 3 41%—60%
4 61%—80% 5 81%—100%
Water temperature C 0.1C 2 cm
McAlpine & Dilworth 1989
Water depth cm 1 mm
Water turbidity 5 1 5
pH 0—14 pH 2 cm

McAlpine & Dilworth 1989

Fish presence or absence

visual encounter surveys

Heyer et al 1994

dip-netting sweep Pearl et al 2005

Kat et al 1988 Pilliod

& Peterson 2001 .

Distance to the nearest road m

GPS

Sergio et al 2004
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Tab. 2 Comparison of habitat variables measured at Rana nigromaculata oviposition and random sites
Variables Oviposition sites Random sites U p
Mean + SE n =45 Mean + SE n =45
Water % 74.33+1.80 32.44+2.77 -7.39 <0.001
Bare ground % 2.67+0.67 16.22 +2.45 -4.74 <0.001
Vegetation cover % 23.00+1.94 51.33+3.63 -5.44 <0.001
Water temperature °C 26.33+0.37 25.22+0.30 -2.40 0.016
Water depth  cm 10.35+2.14 8.64+£4.59 -6.70 <0.001
Water turbidity 1.04+0.03 1.40+0.14 -2.52 0.012
pH 6.84+0.05 6.91+0.07 -0.68 0.499
Fish presence or absence 0 0.04+0.03 -1.42 0.155
12.49+1.50 12.50+1.60 -0.124 0.902

Distance to the nearest road m

3
Tab. 3 Significant habitat variables in logistic regression
model that best separated pond frog oviposition
sites from random sites

Variables B Wald P
Water % 30.12 9.25 0.002
Vegetation cover % 16.61 3.71 0.054
Water depth c¢m -0.05 9.13 0.003
Constant -22.27 6.40 0.011
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2005
Reznick et al 1996 Stearns et al
2000 Wu et al 2006
Zheng et al
2002
Shine 1979
Howard 1981 Andersson 1994 Monnet & Cherry
2002 1 546—
7 897 Wang 1957 700—3 500
Lin 1958 786—5 114
Tilley 1968 Seether 1987
Clifford &

Anderson 2001 Zanette et al 2006
3.2

Babbitt & Jordan 1996 Laurila

Werner et al 1983
1998

Lin 1958

Lin 1958

r=-0.411 n=90 P <0.001
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