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Table 1. Collecting localities, date and number of speci-
mens of H. japonica and H. suweonensis.

Locaity Collecting date Numper of
specimens

H. japonica
Inchon May 29-July 2, 1981 25
Suwon May 27, 1980 26
Yangsan May 16, 1981 22
Komun Isl.  June 29, 1981 19

H. suweonensis
Inchon July 2, 1981 28
Suwon June 12-June 24, 1980 13
Onyang July 4, 1981 16
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Table 2. Buffer systems and stains for electrophoresis.

Buffer

Isozyme & protein

Voltage & time

Continuous Tris citrate 11
(TC. I, pH 8.0)

Malate dehydrogenase(Mdh-1, 2)
Sorbitol dehydrogenase(Sdh }

100V, 3hrs

[socitrate dehydrogenase(Idh-1, 2)
Glutamate dehydrogenase(Gdh )
« -Glycerophosphate dehydrogenase(a Gpd )

Discontinuous Tris citrate
{Poulik, pH 8.2)

Aconitase(Aco-1, 2)
Alcohol. dehydrogenase(Adh-1, 2)

200V, 3hrs

Indophenol oxidase(Ipo )
Lactate dehydrogenase(Ldh )
Peptidase(Pept-1, 2)

Fumerase(Fum )

Lithium hydroxide
(LiOH, pH 8.1)

Glutamate oxaloacetic transaminase(Got-1, 2)
Esterase(Est-1, 2)

300V, 3hrs

General protein(Gp-1, 2)

Tris maleic EDTA
(TM, pH 7.4)

Xanthine dehydrogenase{Xdh )
6-Phosphogluconate dehydrogenase(6Pgd )

100V, 4hrs
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Fig. 1. Comparison of mating season be-

tween H. japonica and H. suweonensis.

Fig. 2. Geographic distributions of H. japonica (left) and H. suweonensis (right).
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Fig. 3. Comparisons of the rate of 4 morphometric characters among 7 populations of H. japonica
(solid rectangle) and H. suweonensis (open rectangle). a, rate of the fore limb length to SVL; b, rate of
hind limb length to SVL,; ¢, rate of the head width to SVL; d, rate of the toe dics diameter of fore limb
to SVL; horizontal line, total variation of the sample; cross bar, the mean; rectangle, one standard
deviation; from the top, Inchon, Suwon, Yangsan, Komun Island, Inchon, Suwon, and Onyang.

Table 3. Standardized canonical discriminant function coefficients of 7 populations of Hyla species based on
seven morphological variables.

Discriminant function

Variable 1 9 3 4 5 6
Snout ventral length(SVL) -0.40397 -0.87533 0.27770 —0.04260 —0.02933 —0.04315
Fore limb length / SVL —0.39585 0.37225 —0.19069 0.23809 0.17477 —0.82880
Hind limb length / SVL 0.00436 —0.04945 --0.45049 —0.55892 —0.77713 0.03858
Finger disc diameter / SVL —0.39443 0.01578 —0.35856 0.45259 -0.46414 0.49338
Toe disc diameter / SVI —0.11751 045340 -0.23316 0.11328 0.63780 0.01827
Head width / SVL —-0.74769 0.14638 0.73057 0.22204 0.45645 0.39664
Head length / head width —0.32792 0.17515 0.72144 0.43211 —0.29293 —0.05962
Eigenvalue 6.29386 1.54238 0.20049 0.08065 0.04134 0.01962
Percent of variable 76.96 18.86 2.45 0.99 0.51 0.24
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Fig. 4. Plot of the first and second discriminant functions
for the 7 populations of H. japonica (1, 2, 3 and 4) and
H. suweonensis (5, 6 and 7), 1 & 5, Inchdn; 2 & 6,
Suwon; 3, Yangsan; 4, Komun Isl; 7, Onyang.
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Table 5. Genetic variations among 7
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populations of H. japonica and H.

suweonensis.
Mean number of % polymorphism Heterozygosity
Locality alleles per per population per individual
locus(A) (P) (Hp) {(Hg)
H. japonica
Inchon 1.4 375 0.075 0.078
Suwon 1.6 50.0 0.103 0.120
Yangsan 1.8 58.3 0.130 0.140
Komun Isl. 1.4 333 0.094 0.096
average 1.6 448 0.101 0.109
H. suweonensis
Inchon 1.3 20.8 0.035 0.047
Suwon 1.1 83 0.022 0.026
Onyang 1.5 375 0.042 0.057
Average 13 222 0.033 0.043
Average 1.4 35.1 0.072 0.081

Table 6. Genetic relationships among 7 populations of H. japonica and H. suweonensis.
Rogers’ coefficients of genetic similarity(S) were given above diagonal and Nei's genetic

distance(D) were given below.

H. japonica H. suweonensis
Locality Inchén  Suwon  Yangsan KIZ Imun Inchén  Suwon  Onyang
H. japonica
Inchon 0928 0881 0923 0522 0520 0512
Suwon 0.015 0906  0.885 0539 0543 0527
Yangsan 0.048 0.029 0.834 0521 0519 0512
Komun Isl. 0023 0045 0.097 0513 0509 0.503
H. suweonensis
Inchon 0635 0594 0632 0.647 0971 0968
Suwon 0.643 0594 0630 0.655 0.006 0.952
Onyang 0.652 0613 0.650 0.663 0.004 0.014
figkfEe] of T= wbsdt AEHMEnle 2+ f&
% B T wEAstel dul 2%l ohlel ApEs
By, EEACER, EEEN T T oAF
R EEE 5 A TelB(genus Hyla)= 7} @7%lcHLynch e al, 1977, 1983; @ =,
gl 4 71ske] B Ed ol 2 #iL  1981).
o] HExxglcly Wo(Savage, 1973) 4 & 2 5(1981)-2 & 8 #3led mating call
HE Aol Fo) Egel 4 Fasgiy F % AEER S0 GHE Ml 2 B8 «a
ZEt oF 109 Fol reld fw(Gorham, T A3l Fejdomi Ads FHE + galov
1974; Schneider, 1974) &l = fifitkf@ H. mating callzl fald o2 zpols} ol= HIEY S
japonica @} H. suweomensis 5 fEo| H-zatxm ¢  Eelsti 7 BS KE=ull] LEEgHo R B3
chKuramoto, 1980; & = 1981), sk EERERFHA 2lo) 7t &% ube] wb glw)
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species of Hyla based on Rogers’ (1972) genetic
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Speciation of the Two Species of the Genus Hyla (Anura) in Korea
Suh-Yung Yang and Byung-Sang Park (Dept. of Biology, Inha University, Inchon,
160-751, Korea)

A comparison between two species of Hyla japonica and H. suweonesis in Korea was carried out
to clarify their morphological, genetic and ecological differences, to estimate presumed divergent
time between them, and to elucidate their probable process and mechanism of speciation.

The results are as follows;

1. The breeding season of H. japonica was earlier than that of H. suweonensis about one and

half months.

2. H. japonica was distributed all over the country, while H. suweonensis was restricted in

Kyonggi plains.

3. On the external morphometric characters, differences were hardly seen between two species.

But on the discriminant function analysis, there was apparent differences between them.

4. Genic variation based on 24 loci showed that H. japonica populations were about two fold
more variable than that of H. suweonensis populations.

5. Genetic relatedness between two species was rather remote (5=0.520, D=0.634)

6. Their presumed divergent time was estimated to be about three and a quarter million years. It
is presumed that H. suweonensis was originated from H. japonica during the period of late

pleccene and early pleistocene.

7. Premating isolating mechanisms (breeding season, mating call, and microhabitat segregation)
may be operating to prevent gene flow between them.



