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The Survey on Salamanders in Great Hohuan Shan Area
of Taroko National Park
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ABSTRACT

After an one-year survey, salamanders were discovered
from Mei-Fon( ##k ), Hohuan peak( 2@ *# ) and Chi-Lai( #FH)
of the great Hohuan Shan area. Vegetation types in these
areas are either virgin coniferous forest or alpine grass-
land. The locality of the lowest altitude we found salaman-
ders in these areas ig 2100 m above the sea level. Based on
records of microenvironments, 60% of the animals{(42/70) were
found from the clay loam soil type of the substrate. In Ho-
huan Shan area, salamanders were only found under certain
types of covers. Analysis showed that the highest frequency
to discover a salamander falls on the cover with the surface
area of 460 cm?. There is no relationship between the vari-
ous age classes and the size of the cover by linear regress—
ion analysis. Most salamanders found in Hohuan Shan area
are golitary, only 3 cases{4.5%) were found animals in pairs
- Antipredator behaviors in these animals were also studied

and discussed in detail.

Number of toes of each individual was counted. Most ani-
mals were either with 4444 or 4455 toe numbers. It seems
that the number of toes is not a reliable character for
taxonomy. Besides the number of toes, the color pattern of
" these salamanders vere also variable. The author suspects
that genetic drift formed by the disjunct distribution of
very small populations plays an important role in the vari-
ation of color pattern and toe numbers of the salamanders.
The taxonomy of Hynobius formosanus and H. sonani related to

color patterns and number of toes was discussed. What is



the role of Hohuan Shan playing in the zoogeographical dis-
tribution and the evolution of salamanders in the montane

regions of Taiwan requires an intensive study.



o 5% Y LU HT S (Hynobius sp) EEERA S ILERY
MRENT ERAELE, B>, = EE 557 BE HE AP a9 5 7E R
FiAE MAEAT LS EIE 101 94 BT = #8323 (Sonan
> 1821 , LA 1% BE R 55 2 Y ST = S AR 455 3] FA T2 BE 45 28 F0
A (Maki, 1922, 1927: Dunn, 1923: Tago, 1929,
19315 Okada, 1934, 1935, 1938; Sato, 1937a, 1937b,
1939, 1941, 1943; Kano, 193@; Thorn, 1968; Jtsu,
1974; = FORK, 1982; R, 1984: BEFO =, 1986), LR
5 WA ¢ (Kano, 1938; Sato, 1943; BEEFOS, 1986)F0
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(B BRI 2 U SE HEMIT 4 (antipredator be-

havior),
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BB —FaIEF/MEE . SE T EaCsRHEE . FREd
SRENLHIAE 73R, $BHT0E (FR—) . TEFE LPASUAYAR{E
hEAT, PLEBLU () ERBBIORSE, XFI13%E=2E, H
RAZTHR(EDEIZHEHARN., EHE. Edy, o6Is 11%&. 9%
. 9 %, FAESskHbEREHAEREZIRTE . PAEFFRRERR &
FIEEASERE eI, HPSTEMAE 44.3%26 | RERRA
12.99 ; (BEEREFMMTEFENEMIRIER T B2 #E3EIR, 15
30.995, MTEEFRHEFRAVFERE D, 4512.9%6. 2R
HRFIEEEANENHMEREAENS - THTERE Favik
44.3% , MO7EBIME R FRAIEEaTst B, @il
BEHAEB5.726 (FE—) o

thk g SR B LIS HIBRAVE S E, T 2180800~
ZI36002 RAYFEE (F =), 45T F 15062 R eyl oo %
b TEEFEE T, LI2780—28602x R ZEINEEE, K HEIAY
Il EEEER, F20%, 1428.625. HIRA33160—~3200
SR ZEA913%, 4518.626.

Al BN BB TS IRFFERN, BB X PR E
AR T - EHIEMREEHI O RE GE=?, LIl EF
EEESELSEE TASEREE, (SR EBAYI7.2%. =it
BEFAYEE, LAEE LEaoi ==, 15608.826, whiE
B RIZ, 4534.3%, MEBEAINERERP., £ 3.2 F
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Hifm SEAY AR S, TE A JJRESIBISEIeYIE S ., 32
HRAE LUMSERSR A, LLEMRE 460 500 EARFER
FHiUMEm AR (8 —) . HiF LSS 2Agil& (SVL)



25mm, 45mm3B oy FREE D A= {EAESSAE, ERE EFIE ST
BRNEIDIEEAZ (B =), B FO~—25mm AYLE §5 48 29 7F &5
T 600F TN LATFAI G ISR S, 65 i {E4r 5o 5H B4
Bo G HEE A/ DILR B RTRRIRE . BFE, LI Eegk
AT LR BE AZ A9 R AN B R SR/ BT, JRERR S
FEUIEYEFEBI (R Square- 8.9468, H=).

VERL FEFVE RO HREAZRAS , B R A L A e (L] YR iR e B
JERUE S, RO EARSB{SEE® (>05%, =),
ERF=ZRIEH, BE-—GH FTEFIESITE, 16 4.5
o BUBEIMISTHREEH FITH L, SERESITH.

LS ey ERE S SR IR /N B I8 53, 15475 R4S = a9 oo
i7&% (antipredator behavior)., ¥ AEILIE & » B
A B FRFUSR B+ = S EIT 2 A9 (behavioral  patt-
ern) . TEEEITRPR, BEEIATEWNIT LU EKE (avo] -
dance) . B HEFEIE (body coiled). FESREZEE (tail elo-
vated) SEIRAYBEIESRBIE,, S EEHLEE (body arched) #0.5F
BEEREE (body elevated) REFELT B/ &, 21 LA = {8 A<
B2 R BBz 3B T HS AT MIT, HUMIHT 5 M 5L 5 A iE o P B Y
E182 (SVL.>45nm) , Z28RBIAYEIRLIT S a0RE 5B 2 45 , FHhR
FESE/NAT{E RS, RIS EE1S 09 HE o B 1 5 B v A v B
fEEYHR HATAS RN SN BN m S S kH a9 FH BT

SLAZRE LS, | LA AYTe . BE 8 E Bust,
TERCSREIAYIEEE AR, OB MBERIR (=< . 1L #5S BTT o
HYfEE, % a . 4, MiEREATH B R A, HEA
Lodma. 4, 6. SREEES, 5. 574669 LI5S
Ko T FHFE B P52 50 87 Hb B5 AT R B ik =0, & A~ — 13
HHEREYEESY , (S EOLM A R AB A S M E s . &



» MOHBIE. FFEIELE URBRITON, B4, a4
» ME RN EBIIBKIEYEBEMESS . BT B FOAY A

FRERIEEBEIN S, HE AL E S a0 e M e
KE, SR ERMRIEEEEE (isonetric growth) , BEIg=
BIX, BEEINK (R Square=8.7619) .

TEEF I ERERECSRBUAY LN S, EBEREES 2 E sk
BT AZ . TESR/\FR, FKECSRE20% 1LHT 5 = 88 6o % < 1E
THYIRSR, RUEE — 2B AW A9 . 77 .EL &9 22w iT
=EFEASmm L) |- o

RS FIR R E R L, | EEAY LT A E S 2 E
B ERETT LU BB E R (color pattern) , HEREH

mrE

Color

Color

Color

Color

pattern 1:

cattern 2:

pattern 3:

pattern 4:

REEEIIIRDBREKIBE, &
IFAEGREE, TERWE P& ~EHERR
BEFA A/ NEIEL . BB 2SR
e, TEERBUEHR T, S

FE— SRR A BRI HAAY TE ST -

HIEEERBBRHINKEKREAE,
L AR AE IR AL BN EYE 18 B BF
B o

BREEESEEmE, LEMER R
A Ay e B BT S -

B SEREE, LiFMER TFIR



AUHY S B #8 B BE S S -~ UH BEAY SEHR
B o

Color pattern H: B LKA SEEE,., st
2 A FRAFH 18 & 3 &7 -

Color pattern 6: B LB SBE, HHEHAEL
EFEARNFENZAHBEIES -

# Color pattern 7:Z3%/PNAY{EEE, A B S B EINEER
=,

FAEREATRUER HEREI/IRERNYS®, EELEE
RAVIEAE SR AL EE —RY(C.P. 1), B8 IT TEATAY{EIES .
Ao AglE . ZEUEAV{EEE AR FL 88 IO BY (C.P. 4) . Z|RHEE
HelEayeE &%, RILIFFEEAEAE, fiE 5 HEEaY ik
BE 4% o
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#Zhaok Hu(1988) FgH, LHl&E M (Hynobius, 28§
/NER ) RYEIM EEESTEIE A, SRE. TPEBoCREE Rk
o EXBGBIENIp SRERE . /NFBY, JEAETAEEIRT, #=7ERE
HisEngE, B EEJESEMAANR{E, T FEWTEHEIRRER R
IEP4ETE . H ASato(1943) 6 LU A B 69 Bhip (ki8S AL uE
o3 73 =@ B¥ (group) , BN KE¥ (wvarm-water group). &
IREE (cold-water group) . BRIUEEE (mountain-stream
group) . FEEIBFEAYIUMI S B EHFSIE, FPFEA SSEHAYHE
BE A HBZEERETTE IR — — IR A ZBYBRIE . = —rRAF 35U
HI S ELIHE EE ) By 385G, ERETERIKM IESEER FIEGY, &K
FAEEATILUH S E ML SatoFR .2 IR, AR IEETL
TSR ATHEBE (> 28864) ) AYBR B2 B+ B BF 1L a9 Ak ik 3
KESZS, RIEHFSAEMEEFRTHIRAIRK Z/AINE, &
PR EFRFEEAI R .. SERBEMIHE A LRAEIaT L
HWEziEE . Ml & EES HaAsE SRS (GE—), =
WEAT LS TERBSRM 2SS RHIMTERENE I aT L&
Fl, BRIEPE (vegetation) A EAHRFIRF BERAYN A2, B
HETMSrIfEIEREEAIRFESFIEE, HESMIREM
FEE g HB. S TERE AR R EBASHE 5, SOKEE —ERE FW
F . SRIEEH & &SI S B (canopy) ifd &5 . EEST
BEEAREBAOEHELEFE2ET., BLUHS SR EITrERY
Bhy, HKEFELGHRE-NESFRMEIY.Z F, SRIEE.2
EEAENMA, LUl EE S waBE OJRESL /N,

BRI =M LS SRS WA E, NSRS S
(B9 5> 75 BE 2 NEBA AR (180048 R) . MBS Y HEES B2 T 1L
TR 3R 2N [ PO 3 MR 3T AT i EE (365025 ) - AR B L HEE A
HEIR S FETETE — HR 2 2786~ 28004) &% 3100~ 320045 )R =2



B, REUES LU S B ERE S, HEWL AERSR LS EE
EEEREEHNFERE ST #HSato(1943>#FH,, Hy-
nobius tokveoensisAY 3 FETE300L R LI TAS L BEHE, H ik
R TEH BB IRE E o WHREE, HAISR/DEEMMATIRE
£, B EEHEBOoOWEIKEBH ZEEHMEEIS. ERTEAE
S EEAYFE LT, Batrachuperus pinchonii (Hynobiidae) wuJ
DREIERFI320045 R/ ZUTE, Liua shihi (Hynobiidae) 4y
WWEI™ 21650045 R Z &, mBatrachuperus karlsch-
midti(Hynobiidae) IRBIH 7B HI3280R 2 1IUE ., FASES
Hetiaysesk, 7Eillfflaflirp, MEBEELFR S THHIEFA
M ELEEEEARMIEL T S, thoIaEfo¥e il ST £
REREISREEFTRE

FIEESRBEIUBSE O XESEEEERIG 2T, AExE=
~ B — ST A B A gy L AR PR E NI TE L SA AT
=, BEFfO= (1988 7Ef B Ui EEITRYIEE , NS EIFEM]
HSSE SR . AAEESHAIBREEMS . HEHEMIREBEEELILASE
FRIBFVIIRIBEERES . EHARFCREIsy LS a9
M S, KREBTENKIRAIMIE ., EEFERET, LSEAAHESS
R S IRIELLARER S S, HEeTRE St REEZEFTEE TS .
HEFIPFA E I G R ERIE.Z X F . NussbaumiE (1983) i dkas
HY B ERELH, BAEEERMEFGREH ATER S 2 oK
BRI T 3RS . MIELHEI A, Ll s N EH 5 E ik
HYBE R B ER 5 2 IR IR AH s T U AYBER % . MLtk REAEAYSES
REHRTH, Sy AN B 2 U HUE FEB AT Dk i
FEHREEEER . IEFABA B 4% (R Square=0.8468) . 3EIFT,RE
e L R TTBEE H SRR SRR ARy euaE , 7R EEFR I HE
YWy, HIEEVIEMMIFEIE,. RIS iR ek o ae
. BMI— R T ERERRT S, BRI AEEE, FE{EesE
BRI S, ERFGRFHEERT —EGRK., AEM™




FIT 45 B 465 SR 20 BHOS HE oS 16 T2 B9 L ML 5 ST B 0 2 8K B3 485 U B
(45 95.596) , TERRCEEIEHR T, T EHE —HEasEEs
TR UAIE (4.598) o

TEYeh%E (1988) RIh&EH, i ey LTS
HEHITHRF , BERIEI_FEITHAEETS (behavioral
pattern) — — Bk (avoidance) R IESBIBEI (tail lashed)
HEEE BB SR B o 7F bk 2k 38 25 BF 50 85 31 BY B 4T 25
» LABEHE (68.626) {hEEEAUSEE R L, HRS S8 RETE (
body coiled). REEBEZEE (tail elevated) BREIRIFIELE
BEH (tail undulated), F{H%940.095. BEREE = ey
R, FIFEFMINOI RELY .. (B0 BEEHSEE T, (Fae
RERE, PRECSRBIAVITHRHESS LI Eth B 28 . 75 Yehss (1988
) BYERE A, IR LIS E ISR B R ORIE B A S F0
FRSFFHED, ETEESRATILHNE , ISRk K E Sy
AR o TERLREYFEE =, I FFSVLRHL 45 nnby {FEES A
HIREITFRIANGEEHIE(GE/) .. BIREshkzlHIE,
FOAH SFEIFTFT. BN B REMAY B B EET . Ducey(
1989) BIEREIFHITEPlethodontidiHl & a9 R EIAEEE rf
TERI AV E RS T RIS I A R A EES A B =y
HFfHIBRIAIITAS, EEFOSHIE (territory) B98I S ES . 7E
EEFROIFEBEMEY T, B0 S LS IS0 E — gy
TEAZHER ., S8 &G EkaEFEILyy LS IFBIEE e RE a9
BE FP A HUE 1T 2% (agonistic behavior) 3FPE ., B{8 1S HE4T
HARFCAVEHER AT .

At . MEAYEEENAT &, HRERFO-T (1980 A | s,
B RIS (Hynobius sonani) A9E8 A Mk & F K ¥ akir
o, oA LA (Hynobius formosanus) BII& .,  Hifk=k
B EAE RayFE . M GEER), aTUBEHIEEL B aa4 4




RAaA4asS SAREE, ain L3 E . BUETLAE 7M. BRIE
BEENEREmE4 a4 4agis. M, MEAREHHERY
RIS E4A 45 Sagia. bxX, HAavHESEREET HE.
LB ELYER, 5. MR FHIRSWEREZ.. DRk
(Sato, 194334, BEXUHS S HEERIE, EE. &
BES—®, Rk EESERERK,. B, uEETREE
gL S TS, BTEEX: R 2 — BTSRRI FJ:F .. rRRE
LS EARASLEN DTS, E—EAREEAY/NIREF
A6 . TE/ZNERBEROMSHZ T, BIFAUSIEIFER, RESHFE
FEI{EESF (genetic drifu) ARSI EEAz ., MERFOT (1984287
FRIIUE AU XAYER, IR IEEBIRaER, M2
fol deE Kl N RE B¥RE 55 RS Hh TR PR Rl s B TR R AT G AR AT SE R e

7E LU AR & M Hynobius (VNS 8O Y 23FE LLHLA T, Zhao
ZHuc1988) e, mstFE AR LA EREl LT H—EE
{LBSBI . Hrbhaiie. MRS . BUHEKOESZE D RE
L EE, mRE—EHmAEH4RE. WMaVTEIR. mFEESRE\EH
g LiflaE 444 ARaA4 5 5SEENE. M=, &
o Al 7 1 LD A B S R B A RS YRR A . SRR SBAIRZHR
fis, 7TE/NEmrE, EIRmM-LAERMIBLIEMKAVTES,
2R HA A HU B FR B R% i AL tH 2R BV AR I .  BEZRBROTS
FERS LG, JERIEGEYEEIR

BRREIMEMS, KBRS =EFESEIRE . J/\AR
RHHAEHS R ONA{EEE . REERH ERXEYERZ 4L 34.526, M
YHEg T {EAEEE, RUSEILIR{M ., 7EYehiE (1983 HIMEF
FREETERE], LS iE a®RZBaIME TR

e, FEIRESEIRATA, FFIE B3 E8 E AT LU
B IE NI HEEAERE, BB RIEFFEAIAR. ESato(1943)
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R, PASEaY 3 LI # & (Hynobius formosanus), #3
FIRKEMEL., BEIEGFIALE, STEHEEMEBE L. b, B
EFHIFTERERIAVES, MEMHRE —HE®E, BIC.P. 1,
B ANIESatoAIYRN VR ZRER , S HIELIEE RV EEE, M ER
BRfitPF 8 =2zH. formosanus., ZEEMABEE R LHIAS (H. sona-
nD ., BECOCIEIER TIHEFIRERIAVIER, ZREHHLKE
B, #Sato (1943898 EfiEylk, FEBE R EEE
HIBEA (REER) . EFEESHMILUBERLERIETELK, 2
BICE(EIEERIAR, BIEFZAFRFILNY, FHUELL CavEs
EE, SRETI . S BN RIEIRASHIERTT S . FONE RS 6Y BB Bl K
FE. EERAAGIKIBIDITE S, EFOBRE B FORERF T HEFR
EBREZ(aYEZEE, FARRAIICRTM S S MM — "8 T R KRR
B . WIRMBETETRE A EeR, HiE XS E L
HEvEERR A E ., Ly, FEESEHASERSTE
o FRAEEHIIM S, WEHFRESI. FRLUMEMaOEEER, th
AXETEEZ A AT NAEIPAER .. FBL#ElE IR S W
EfYSriE, AR /NIREEM A EE D TE, SiES#K
thHhEZg2 U ZER, FEEESDBF ORISR /NERAIEFR
= (genetic drifo)Pfgsk. ZOXREBFB R ASHEOLLE
HiEXEE Ay LB SR K a#l & (H. sonani)
HI7E-S B0 LM EE, eSS L #E (H. formosanus)
BAZE (sympatric), MEGATIEFIAmMS ., SFEEA~Fgy
o FAEEHEA LA, AEFHRE, WieE—HSFE
ARERBYRERE . IR ST PR Ay 2 8E, HIRESE . &#K
i & R ERAEMZEEFE, IESsEXs#LESE-
EHEAFTAOIR A EYE 7 SEAUTEAEHIEER |, REIDEE
AT A BVE 7 A EFARFEKREERE AR L,
EEDIEEY TS SR E L EaIEE L, FEEFE
S Y IEEERERR AR E T R, M E{ESEEE IR EE -



V., &5 B
TEESEILBE, WEMNRE P, AT LSS
» MEELELHSTERE ey RIEEA-A, BRI, 7ESE
FRER L, ode. b LaviRst, WRIE AL e STHERTHE4Y
ERANRENEH FEBESHEEE .. ARSI E WE
2, LS REEE T RATHAYE . = — EF0E S ag R &

RI#E o
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F—. L ECERHEES

Hh 2 EEAE  EBEIEER EobbEs
L& (—) ST EERK closed 3 4.3
2.3F73HE () FHEERK closed 1 1.4
3.BHR(=D FTEEFE closed 1 1.4
4.7 (ED FTEHEM closed 11 15.7
5.8 —) B i open 13 18.8
6. &8kl () H b open 7 18.09
7. 580U =D B il open 1 1.4
8.F8 #= EHEEAK open 9 12.9
9.f IE RAERK closed 2 2.9

18. ZBUE (—) AR closed 4 5.7

11. Z30E (2D AR closed 3 4.3

12.88 ™= #+EEME closed 6 8.6

13.E& il # ¥ open 9 12.9
44 Et 79




T~ LIS O MBS IR 5 FE RE

IR BEEE =R SH9LE

2108-2289 2 2.9
2280-23060 3 4.3
2308-2400 4 D.7
24008-2500 a 8.8
25088-2600 %) 6.8
26680-2789 a8 8.9
2760-28086 28 28.6
2806-29606 4 5.7
2988-3960 4 5.7
3606-3100 11 15.7
31868-32008 13 18.6
32680-3368 S 8.9
3300-3460 8 0.8
3409-3500 8 8.0
3560-3600 8 8.9
36680-3788 9 12.9

A

on
—
-]
®

L]




FT=. U ECsR M ELEE S BRI

= e IE IE SREE  Eokh

AEE T —8PE 24 34.3

AHE T —8E 42 60.9

AR T —RREHE 2 2.9

H {—mEEE 2 2.9
& 2t 76




. LS EERRAR

R & RE =|® SOtk

=R 64 64 95.5
R 3 6 4.5

EImS 3 2 ~—--




HA . UHE S BESEERE = WA T 2 b B

ERSR SVL 8-25mm SVL 25-45mw  SVL > 45 mm i@ it
=] 5 58 79

WETH FE Aotk BE B§o HE ok #HE 55t
R ERHEEE (TA) 1 14.3 2 40.9 24 41.4 27 38.6
R (TE) 4 57.1 2 40.8 24 41.4 30 42.9
REIRRRESHTN 1 14.3 1 26.8 26 44.8 28 40.9
EERRERE (TO) 2 28.6 8 8.8 g 15.5 11 15.7
EEEHE(TL) 0 8.8 1 20.8 23 39.7 24 34.3
R ERIEEL (TW) 3 42.9 4 0.0 11 19.9 18 25.7
#55% (TID 4 8.8 2 40.9 22 37.9 24 34.3
ErRaHEE (BA) 0 3.8 3] 8.8 2 3.4 2 2.8
SEBHEED 1 14.3 0 8.8 3 5.2 4 5.7
SESRE B0 3 42.9 2 48.8 26 44.8 3l 44.3
kit (AV) 2 28.8 5 108.8 4 70.7 48 8.6
#ERD 8 0.9 8 0.0 12 28.7 12 17.1
TE (1M 2 28.6 8 9.8 19 32.8 21 38.8

i : BESPHEEE(TA) -- Tail arched
FERRBAAE (TE) -- Tail elevated

RERFBAIES (TU) -- Tail undulated
BRI (TC) -~ Tail coiled
REBFFEI(TL) -- Tail lashed

FEER{RE) (TW) -- Tail wagged

##% (THD -- Thrush in running motion
SEFHEE (BA) -- Body arched

BE28#8 (BE) -- Body elevated
BaghEE (BO) -- Body coiled

ki (AV) -- Avoidance

B (RE -- Retreat

A& (IM) -- [mmobility
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R BRERZ g (8% 8 (% 28 (34.5%
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8.7 4% 9 9
9.8 U5 2 2
10. ZEUGE (—) 4 4
11, 2EEE (=) 3 3
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13.3 1l 9 9
e =+ 20 11 15 8 8 6 70
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