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Morphological Comparison of Four Brown Frogs
(Amphibia; Ranidae)
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Abstract — To clarify the key characteristics of Korean brown frogs (R. dybowskii, R. huanrenensis
and R. amurensis coreana), this study employed a morphological and morphometrical com-
parisons among brown frogs found in Korea and Japanese endemic species, R. fsushimensis. As a
result, it was considered that the key characteristics were the shape of the finger and toe tips, the
markings of the lower jaw, the presence or absence of an upper lip line, the development of toe
webbing, and the shape of the vomerine teeth series by morphological comparisons of brown
frogs. Also, there were significant differences in tympanum diameters and foot lengths of the four
species of brown frogs. Therefore, a comparison between morphological and morphometric
characters is an effective way to clarify the identification of brown frogs.
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7|2l 4: (Genus Rana)dl| £3}= AW F-2E]F (Brown
frogs):= 3, Felulelzh, ofAlel Foll EE3m, ol&
2 Rana temporaria complex® <& A glon, FefjH o
2 W% A8l 3 B4 B oleee A U
(Nakamura and Ueno 1976; Frost 1985; Matsui et al. 1988;
Matsui 1991; Geen and Borkin 1993). =3}, oF 200
o) ZHY /NFe4E A3y =26 JAAE A2
glont opA|ofel] REBlE AR FL 2n=22,2n=24 4
AAE 7FA 2 v} (Park 1990; Kuramoto and Yong
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1992; Green and Borkin 1993). B3] 3luts FHe)| Hx
= APHTFElRE 2n=269 GAAE M 2R a
coreana, R. tsushimensis)Z} 2n=24 AN E 717 Z(R.
dybowskii; R. huanrenensis) 22 & 4 9t (Ma 1987;
Wei et al. 1990; Maeda and Matsui 1999). o] & 3F=AF AF
MFBFE £ 3F02 o}z AN 32 (Rana amurensis
coreana OKada, 1926), B-¥}Ab) 2] (Rana dybowskii
Giinther, 1876), 18] 32 A ZAlF28] (Rana huanrenensis
Fei, Ye, and Huang, 1991)7} glon, d& tul=Ab)F
2] (Rana tsushimensis Stejneger, 1907)7} 231 Qiv}
(Kang and Yoon 1975; Zhao and Adler 1993; Sengoku et
al. 1996; Maeda and Matsui 1999; Yang et al. 2001).
ANFAFA AT JhEFE F2 5 yee 24
), gl A o], Boll FA L ubE, 1] A 5 o9
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3} key characterE o]£38}e] HFsli g¢lov} (Maeda
and Matsui 1999), &H=rol] EE3}= AW T8 F 35 o
2 Feul e ol Foix F& Aol

#9, AF7AA FFA AAFHF AT A7
Shannon (1956), Yang and Yu (1978), 28|32 Yang et al.
(2000, 2001)el] &3t} Ex A7} P90, Lee and
Park (1986)o]] 23t 813 A, Lee et al. (1999)3} Song er
al. (2003, 2004)¢l] £]3}led RAPD (random amplified poly-
morphic DNA), cytochrone b gene, 12] 31 16S rRNA gene
24 Fo suHg o), BANENE EHe W]
Z238 key charactere] 987 ¥4o] Z28] S35
239,

ey, 2 A7 FHE YFAL PhTRF 357
Qo] FEae HukeaATe] Yehehd vlme F
) B34 AWRTY RS ERAA HmYLE FE)
shaah ook

Mz f oy

2 @78 s8] sloto] B Y2 dnkzo] ¥
23> AUlF=]H 4% (R a. coreana, R. dybowskii, R.
huanrenensis, R. tsushimensis)ol| ™3dled ztzb AAA 107))
AW A=A sle] chloroforme.2 w33t F 10% formalin
o2 JAsIGch(Table 1). 47 1A =222 A79
o AJef &t A (Ecological Laboratory of Kyonggi
University, KUEL)el] 70% o gh-&-2 o] -8-3te] Bl
o, RS 93ty 3 ¥3n)7 (SZ-ST, Olympus,
CO)3} CCD 7}d g} (NO.IK-642K, Toshiba, CO)E °]-4
shatt.

Table 1. Materials and collection data of 4 brown frogs which
were used in this study

Species Locality M F
Mt. Gwangkyo, Paldal-Gu, Suwon, 42

Gyeonggi-do
R. a. coreana Dgar?;llrlle_og(,) Boryeong, Chungcheon- 11
Mokgeri, Uhmjeong-Myeon, Chungju, L1

Chungcheongbuk-do

R. huanrenensis Mt. Seorak, Inje-Gun, Gangwan—do 9 1
Mt. Gwangkyo, Paldal-Gu, Suwon, 23

R. dybowskii Gyeonggi-do
Mt Seorak national park, Inje-Gun, 2 3

Gangwon-do
R. tsushimensis Mt. Tatera, Izuhara, Nagasakii prefecture, 73

Japan

1. sty 4

Kang and Yoon (1975), Zhao and Adler (1993) 18] 12
Maeda and Matsui (1999)2] ®vlH-g& F3y=s &3 722
3 z2lg BAM35ledt}: (1) shape of toe and finger tips; (2)
marking on lower jaw; (3) line of upper lip; (4) size of
tympanum; (5) degree of development in toe webbing; (6)

degree of vomerine teeth series.

2. AFYHNRY Y

Matsui (1984)2] ¥bH$& o7t Wyst o3 22
2e BAEg o} (1) snout-vent length, SVL; (2) head
length, HL; (3) nostril-eyelid length, N-EL; (4) snout le-
ngth, SL; (5) eye length, EL; (6) tympanum-eye length, T-
EL; (7) tympanum diameter, TD; (8) head width, HW; (9)
internarial distance, IND; (10) interorbital distance, 10D;
(11) radioulna length, RUL; (12) tibia length, TL; (13) foot
length, FL; (14) thigh length, THIGH; (15) inner metatarsal
tubercle length, IMTL.

w3 25 AAE 35 7HE3 F Digital caliperg
o]&3le] 0.1 mm PY7tx] & st o0, SPSS 11.58
o] g3e] t-test, §E¥ P 24 (CANDISC), ¥AHEA
(ANOVA) 5% 3 3let.

1. ety 24

AN F 4F9) &rter 9 dvlel 29 eyt o
A Yepgd), stz Bl 3%, & ofrz AT
, Bk e a3 AlZAVlEEE &b 2 2
I7bet o] FFA GAT, dutzabltEe &M
3 Wl go) $2 mokez veheh &4, Hvls
M7 e 74 ol Eel vl T wEE JHA S

o e W ju

Table 2. Morphological comparison among brown frogs

Species 1) &) 3 &) 5 ©®

not

R. dybowskii swollen Well - large  well  well
R. huanrenensis sz:)cl’fen well - small :fél){. well
R. a. coreana swnocﬁen ill “{ihni;e large ill well
R tsushimensis swollen waf, -  small il ill

(1) shape of toe and finger tips; (2) marking on lower jaw; (3) line of upper lip;
(4) size of tympanum; (5) degree of development in toec webbing; (6) degree of
vomerine teeth series.



Morphological Comparison of Brown Frogs 159

Fig. 1. Comparsion of morphological comparison among 4 species, (A), R. dybowskit; (B), R. huanrenensis; (C), R. a. coreana and (D), R.

tsushimensis. ~

o, BT S} ATV TFAE drkeAriTen
e oz el A eigen, o} F2 a7
Ag) pehiAl Qieh 223 bRl FEe 9

Fo DA AYEAE AT Ue Aoe Hals

) o} (Table 2).
ssb 47 wmel A, ok AN FE 2 BuA) T

v & el®) 23~34 Axa dehten), AT

o watzahFels 112 ootz ehbyich 247 4d
ARolx AZATFAE b 356wl 2T o)

o wgstgon], ol R B2V} NS Wk
$ Aoz vehish 81 BPATeg detEabl 7
9 A Feuc 9 desgent el
ke ol B ek BT A

AFee) AFAALe Yiges Fosh elglen,
bl Fs YetealFeE 2ol slsid

(Fig. 1).

e ff £

¢

2. AgRE R 2y

ANOVA 4% o] 4%l & SVL Aol g &
Ad 4 9lglem (F=41.67, p<0.05), Tukey HSDejl
g Abx FAA ol Tl s} divisAll] 729
SVLE Mz vl oz s god, of&x A%
AT 2 : Bl el SVLE elrt Sle
Aoz FAHT (Fig. 2). =3, AFFeists Uwe
ol 48t A BACIM, FeiEHH EAF T 2

80+

e

E 60

=

z ]
o & &

Species

Fig. 2. The average and standard deviation of SVL in the brown
frogs (1, R. tsushimensis; 2, R. dybowskii 3, R. a. coreana;
4, R. huanrenensis).

2 dg 4 glglon (F=3.36, p<0.05), Tukey HSDE
o] 43 Al ZB-Moa) olFmab Tl g} Bl T-el 9
AL Az AR, ATl g debeall
F2o vt AAx M2 FARE Aoz FAHNR
(Fig. 3). _ :

AT 450 wEE b o] B4 (= 100FL/TL)ol A
o=z Al 72 117.4+3.9% (Mean+SD%)2. byt
ouj, Bukabs Fels 98.4+3.7%, AlFAN el 102.2
+37%, 282 WelsAl el 98.9+3.7%= Vel
o} (U=4.0, p=0.03). ANOVAEAMo|A] A7) 72| Fe] it
Zolx Az Zo|E& Hgon (F=46.09, P<0.05), Tukey
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Fig. 3. Relationships between Eye length (EL) and relative TD (%
EL) in R. tsushimensis (closed square), R. dybowskii (closed
triangle), R. a. coreana (open triangle) and R. huanrenensis
(open square).

CAN I

CANI

Fig. 4. Plot of first against second canonical variates for samples
of four brown frogs. R. tsushimensis (closed square), R.
dybowskii (closed triangle), R. a. coreana (open triangle),
and R. huanrenensis (open square).

HSDE o] &3 AFZEMA olFaAb) )7} o At
ATl Fol vlsle] AH oz WAz} 71 Aoz %
A=A
tiul s A 2] 8] 471 (38.7+2.9 mm)I A (42.7+
29mm), 223 opF2AVEFE] e 47 (40.3+3.8 mm)
b obA (42.7+£2.9mm)S A= o7} glgd o) (t-test,
p>0.05), BukA 22 $7 (53.4+5.7 mm)z ¢F
(68.9+£49 mm)> M= Ao}k Webg} (t-test, p<
0.05). 34x|8t ojejdt AAE &R 5] FFo T 2
Sz FAdq
A Z3y 2 (CANDISC)ell A & 771] &2 (EL, TD,
T-EL, THIGH, FL, IMTL, RUL)¢] A&5 gl o, 1}mx]
= AR okodch & F &9 13k A7 8.585

o 68222 Uelsten], ¥kl F2lsh A=Al Tele)
A N2 wa debdent, ohg2abl 725
gl el e AT RS Aole niid
(Fig. 4). o2l @ A} wietoz ANTR 454 o
@ AALE olho} 2ol AAsioo.

1. a19ke) A Fo] & Zole of 2/3 &= 3/4 A xeo|r}.

- g2} Ael B g ANe) 9 e
o] glewd, A7ke] Rolel] Hlse] WAel7t vl g 2

T, oo o} 2 ALY 7

34714 B3 ok Bol 84 gov], 2297}

W] WhebEhod T A Z AV F-2)

- &7ke B ok Zel F3@, BRIk W

A] QEGRTF. oo u} w A -2l
.

o3 edsel dTael du ATTAN AL
AN Fel§ MAlE Okada (1928)e &8l R. temporaria
coreana® 7)1E25H ¢t T2}, Shannon (1956)2 o] &
(R. t. coreana)©] LL&FH 7} glon, e o=w R
amurensis$t §-AF8ked R. a. coreana®. I3t o}, 3
g4 Z2AS Ag3) AAEA Lot

St, Bulxbsl el Giinther (1876)o] 2J&] R. &
temporariaZ 71AFglo}, o] HAl R ¢ dybowskii =
AAE Qo ANFEE= R. 1 ormativentris2 7] A) = 4
t} (Shannon 1956). 28}, Kim (1971)o} &l&] Folajo}
9 WA R emporarias A2 BEUE gl
a2}, gh=Al AN FEl R AN TRl (R dybowskii),
AN 2] (R. ornativentris) @ o} F-2 A 2] (R. a.
coreana) 3%°] ¥x3e Aoz JAAHYA AU,
Yang and Yu (1978)% Fgtel]l B E3l= A TE|8} B
AR 7] Abelelal BepH Aholg Fold 4 Ao
o, gl AN AR B B TR 27
vk 1 3, Yang er al. (2000)-2 Eubabsl ] o} AJe]
A, Hes, 22T AT Aol Gl AATFARE 4
stalom, of AN TR 3 REebE AZW
Fo1sh $UT FUL Gkl o2l AYATol =
et gak A e Sl g 2R A1 o
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7ol A7 elek (Matsui et al. 1998; Lee et al. 1999;
Song er al. 2003; Song 2004).

B A7 waz vl Ze] ERHez g
AR A g T3A ALTFERE 2o A& A
A 437 Y8 B " Rk
7o) el R, muke] =7) W)z, 99
galed BAGThE, AL A el
=9 vi$ #4843 ez WAdkdo

A 2

Ak AT F 3FY BHFSA 3AE 83 3
71 9l5ted HeshA, AFFelsta whygE o] 438t &
A AT F 3% (Eaal e, AlFAPE T, ok
AN QBA AVNFRIR 12 (R tsushimensis)
B wEA skt FeiEhy wlw A A AT R
£71e B3 wrbe 2o 2o, ofiEel 3419 w
o] W2, el §5 B2 UE A E, A
TG e Fo] Aol7} ol AoE HAHNUL
o, AlgFsjefsty BAS Fslod mupe| A7 o
9] zbels Fldg 4 Aok wahAl, o)’ e,
a8 AFYPEE AL A AW FEFE FA
sled ol 23 Aoty ARt

off me |u
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