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BMRER=ESZKIGHR Chirotherium
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BRERY EREY EAY
D AMKEERMERER S5EB¥K, WAKRE 257062
2) HE H R R B e R E S BT, JE 3, 1000375 3) HTEBI R BRI 2 BFEE AT, B FH 550002

WERE  ERMEHEERSENSHEFE T =BEREH T BRGERRE S FREE H BHETR
——“F-47H RBALE —— Chirotherium % BB R W RS B T WTEDE,5GERERTE HETLREMA
SEHE B0 BEIR B R ol T B S 3 LR i T o g A B 4R 0 T 7 T 8 LB B U SO 1 4 i LR
B R E BRI AT ER R B ED R AR 52 4 LA T, WK 0 g B A AT A AT AR
BIERFH T B SR TR BB A K L6em, FE 14em , 3 454K 70. 2om , 845 K 2 140cm; T 4+ 4
JE I 5 KSR R R K i 250m , 1 7em , T 85 K H52em, BB K K98, Sem B # £ 5 WE R L WATHITE
7 ek R EN A BRSO T M 3 B T R AT S R K 490, 64~ 1. 0 m, I K AT ik 2~
Sm 47 7 B4~ 10km/h. 75 BB 4 24 0 (AL 4b T 18 5 A/ HR 2S , 900 2 7% B0 JE °T L3k B 20km /b B b
FHM LM SRR Chirotherium ZHRHETFZBENACHRABRRE, Kh ZHEBER T RRENE, TH &
MEFFHERRDEENRE, SRR REME SENHLERBRET HZBEXBATRLT RN
BRRREE S RE, AR BT S0 A 0T RSB A FEDON RM R AT H P EBERT RAFT
SR/ Chirotherium , B9 3K 2 30 5 78 2 Bt 8 22 )R F [ — A~ KK T BB AL F T2 AR M EAHK .t FRED

RENLTFHFHAMEENEBE MEAEMNUEAEZN=BLHATRELZHN, WXL HE—FHER
FAFHENEHAAMKEERRANAESER AMATAMBELIBTES TREMHEER. '

XER

2003F 1A EESERMNAFERG S AK
ENEZEE A= L TIHE, 7EF1B B2 (8 X%
ORBEF=BHEXKATERXFTFRABENTR
FHzEEE L AR —HEEP BTN B —8F
EWMHREH . EFIE, RAVEBECITER T
Chirotherium

ZRIMARKM . L . BEREFRYTZ 045, B
MNEBEID . L=BE.CEFIT0BFENHARIE,
W SRR £, B LR B R & (Sarjeant, 1974,
1975, 1996; Lockley et al. , 1996; Tresise, 1989,
1997),

MESRE, RMBET =R XARNESEMND
B98O AME T &k, Bl K I AR F
B4 (AARITE TN LI BRNZE, B

Chirotherium JRITERE®L HP=Bi XxBH mFE BN

WEP=BHEXIEHN T BB Y B ITR A
FAERE R BRI 04T A 3 . AT X
TFTHANHER MEFHBREEVEMHEMN—EL
BRAFERBERAHBAE BELEPHEZAA
Chirotherium , (B R XF K 17 #f — 2 R 4B 5% . B 9
BEHEQOOWBERTZED, FABTFE"X—
th S PR (BRI RS 45, 1996) B2 B AT K Ik, ¥ T X
ZRBHATER AR .

EEEXNRE T RGH MK Chirotherium #47
PIE R SR, BS54 5H E 6 W 288 %
X Huar A, 5 R B F R . £ PN S b i R 28 B #
AT N RE RS R AT A R ITER MR
JRIBNRITH, AT T R #H X,
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T 3 B 89 A % 287 (Ticinosuchus) 1k A & /£ 2
Chirotherium 3 3% sh#) Z L4k A (Carroll, 1988),
HEAEHRA LARREBINT ZHARIN XRE K
ERHYE LT -BHENEY, E/H#—KIT.
B, % 5 B & B Chirotherium 34T T 41 B 58 B
T ER,

1 MRS S EARE

A=A T FRRAR A%, ZBLEH A
WREEH KAMMNEEZA N RILERG M.
KIEH (T AP =BEETHH—TH, EEH
FRA BadB.kVBRE, REE H440~
Bl0m, FTRHENT=ZBLATHMWERITA
(T.j), LEBBE R P =BGHUFH(T.y) B RHE
SHEMENEHET=R,198D AHAREA A
A0 BT L AP

E—B.FENEZESREAE R HO.1
~3mWES. K. KOGRRELEBEKE
(EREEE); THRUKGBHTERA=ENNE X
ABRAZE BEASES; P LU Re@ R,
KRG BESCORDERE BsREESKER
FHzARREKAELR ABREA130~240 m,

BB THURAEZETERREARKE &
REKANE, RLBHZE RABZERBATR
RE:FERFERNREBPERRE . BRKER
HZEH A BRELA240~640 m,

EEEHRHEBANFE—BROTR, HER
MTFRFEERGSIARENFBHRMNABE
M. ELAEANEEREHTSE, L TEZEZERT
M E DA A AT R T Ve R 15 1 I8 T
HzAWEER.ZERE23 cm, =R K. 207°
38, 2 H &K TF20 m?, & il & 4 bR (GPS
) F: N 25°28.243'; E 105°30.897'; H 1303 +
7. 6m (B fR I-1)

EEEZELAZHAARNMETHREE,EHE
WHUBRLEREATE BB EN—H R KRB M
LCELEMENED, K EHERERE . BRZHA
SRk (E1, B 1-2,3,4,5), TR EHEN RFE R F
A5 J BV ER G 7 » T EL A AR B4 B ED 4 8 43 ek R (T R
D AEEFHEZILFEELHAN. EL KA
70. 2cm, B ¥ H140em (1) . — MR EH G R EP
£ 16cm, F& 1dcm, 4 lem (B AR 1-2) . 7E &5 2 il
BIZRM4m ZE A B A — 45 2 P47 H9E TAEH
B2, B ER /NI IR, 5 K/, RIB R AR ERE . [HH

B AR5 IR #Y X  Bh  — A i KRB T AT E
Y BT E T M S B E AT RS RS
fi FEE L, RERKERTF25cm, HHFHEBA
D% AR E TR BT RIRE,

TR B SE BB S5 R R ER Oy Tk B8 ER , o O Bk el
B J7 1 4, T 56 FLBE7E )5 AU B i 3R e S
il (B, BAR 1-2) o KT 375 Wb A — 2 B EDARRAE T 5%11

28°

.
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Bl —FIAERE R T
(MERYG, P=ZBHEXBH,T,)
Fig. 1 A sketch map showing a trackway found
in Longchang, Zhenfeng, Guizhou
(Middle Triassic Guanling Formation)

X ERICHEE T LT R £ 5E R
T, FEHEFARBOHENFLEBILEGHRET
AEXBATEREEREMENBZERA L A=
HEBF , HRHELKIE2 cm, 17 em, BE K
#52 cm, BH+98.5 em(FE1, B I-6.7.8),

T &b 2 5 A B8 T AH [F) A 2 0 F0AH L IR 3R, BR
T RBRANE NS I IEEA B, BARRE—
B M ATEE T IR .

2 Chirotherium B3 S5WHRI$E
170 £ 4 B, Chirotherium B Z EE EH W
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Hessburg FI BRI # X EE, ERAEXE L LM A
MALZHER G ELE B TEEEESBEANE
5,00 B BB AR RS PR E2EA/NE,
MiEHEEEOFRARNRRE, Bt J. J. Kaup M
# A “Chirothertum” , R FH B E . BR“FHE”
(hand beast) (Lockley et al., 2000; Woolfall,,
2001) EPARI % (1996 HF N “F &7,

N

B2 —A BB RIRE G R R R IR T
THEHMEGEMNIIERY, F=85 KB
Fig. 2 A sketch map showing a typical footprint of
right hind foot with the two toes of fore foot in
front(found in Longchang, Zhenfeng County,

Guizhou, Middle Triassic Guanling Formation)

® 1 WERZME LM Chirotherium
RAHF GG R B L &
Table 1 Comparison of the Chirotherium reptile footprints
(the largest) from two different sites, Longchang
and Niuchang, in Zhenfeng, Guizhou

& RB KR/ (em) Bt
A %V BRI
K (FL) | FW | IRFD) | B

b2 ] 16 14 1 5 | SBIEE 140
41z 25 17 [1.3~1.5 5 | 4pBEES 98.5

VE AR B 9 25 20034E 11 F AI20044F5 A 2 W . D

IR 0 T S5 95 40 6 AR T DD e B

SHUNBRER BB E, ZIRT R BIEAR
2 18 [a] P90 fe 1, T 1) AU S Bl (L2, B RR 12D
H 19254, B E AL 2K Soergel B iZE RS RIT
3k B SE iR S 1 1L “IR 85 26 (Pseudosuchian) 7 # 17
G, A # FF “S B 48 7 Z ik (Soergel, 1925),
“MBREZE7H R IEIEES BRI /ML, TR & 137,
H I , Chirotherium WEBRHY T LB BELELEAR
XATEMFTLUE THEF SNE7HEW Bk . 5 BB H
RBEFEXKBOHIES BERARITHEELER,
G I 3 R H R IR R i 2 ) JR 4R T84T 28 (Lockley
et al. , 1999,2002, 2003) .

KO
(SL,yem)

Tt 5 % R BLK) Chirotherium BRF T =%
24 2 b (Jos et al., 1995), T B Lo = & it
(Demathieu et al. , 2002; Diedrich et al. , 2002) Fl1
B =&t & F (Haubold et al. , 2002; Melchor et
al. , 2002; Weems et al. , 1993),H AN R =Bt
5 43 A7 (Peabody , 1948; Klein et al. , 2002).

Chirotherium ¥t 12 B (Soergel, 1925; Klein et
al. , 2002), 3 E (Tresise, 1969, 1989, 1997;
Sarjeant et al., 1996). ¥ H (Demathieu et al.,
2002) FHHEF (Jos et al. , 1995) &Rk E R LK
B % (Walson, 1914) , BF 5312 B th & (Lockley et al. ,
2000), M 4b, 7 4t 3& (Baird, 1954; Gillette and
Lockley, 1991; Lockley et al., 1997; Weems, et
al. , 1993; Mickelson, 2002) 5 3% A4 FTAR 22 F1 2 7§
A % PR (Leonardi et al. , 1990),

Chirotherium B R/ FIAR K , T —A X 7] —
B AR I % DA BT R BRI B R Y 2 3 g AR R ok L e i
WA F R 1L S Y B RN FIAT o 2 5], B BT #RGE
KB RREZIATHEZ Arran §,BRAR =B
i, BE R EP, K iK40. 64cm, ff i+ 4K F K A 35 3. 6m
UEGEMERERMAMKENESKETELR, #
NARYMNBEROERNY, RELRE 7 EHIE
# LB B R R B M 2K 8 & & B 3 (Johnson,
2003),

Chirotherium FTAb IR R R =8 E , K& B Y
FEB LR R, MEMIR E AN ERBH TR
U EBRMEHR LZIMERNBEZEL 52 BE
B—HEE, EGEDRE NS HIEThY RS
MRINBEBELEF , SR K Chirotherium (BT
#,1996; MacDonald, 1994; Lockley et al. , 1999;
Lockley and Peterson, 2003),

3 SUEPIAL RS E T R 51T
I L

W R E RN RIT R AEHF I EBIHE
G—HEREBENHREMNZ — HHREDLSH
FHUEESERBATHR N E K Lockley et al. ,
2002) Ko, RIBFE S S B E TELESURST
HEEERXRWHRCZ BB Lockley, 1991,
1999,

Alexander(1976) Xf B i L 17 E KB Y
ZREFESBEMEEFHT EHEEMNE,
BH—TEEAK,FBEEAXEATREE RS
Y RBHPTRF KB THSABENER  EAR
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K-
V=0.25-g"«SL-*"«p 17 a1
Ha .V RiTEEE (km/h);g~9.8 m/s’, hE N
B ; SL k& 5 (Stride length) (m) ;2 A BH
(m) FEBMHB/E . KRAKERBRENAME.
Thulborn (1990) & & B & ¥ iZ AR # 17 T B

ik
_ SL 2.56
V=4gh ( 1. 8% @)

2, EH KM, #E Thulborn AXITEK
F7EEE K T4 Alexander AXITHEBER .

# E 9 University of Sheffield (2003)7E M I &
HTHELITER, ATREUKEMEITXERS
TEEEENITE.

gEKTERG M4 WL R EHEIEGED
WMARN T ERSE, BREGHMHEXERGK2 A
A& B, Ho B A R A bR E R AR B AR
MBS RWFHE.

%2 SGE X5 Chirotherium EiE B

MITEEETHAR

Table 2 The calculation of hip height and locomotion

speed on the trackmakers of Chirotherium in two

different track sites, Zhenfeng County,Guizhou Province

w5 +3 B R T
BIERR (FL) | 0.16m | 0.25m G R E
BEG® 0. 64m 1. 00m h= FL- 4
FHKGSL) | 1.40m | 0.985m |[FHURTJE HI4HHIED RO BE RS
M E K (RSL)|  2.19 0. 99 RSL=SL/h

FEBEEO) 19.97km/h | 3. 98km/h [ (1) (BB EHY
IRSLyg s <2. OSRSL <<

TFEREZES 2
FEREGED) /il &2 2. 9<RSLgm

PERR I %%%M%%%%ﬂﬂi )

@ WEFHEH R Alexander, 19765 Thulborn, 1990; Univ. of
Shef. , 2003,

FBESEREABDREMEEEEE . S50
RTEEN /N B/ANFERE, KEHANE R
—¥ HEMEBREL. WS NRDS RS R
5, 28 B 2 2 58 I 8 T 3 W R E BRI B AT R
H R LB RIRE, RABENEERZN,
AREREFERNEM.

WE T E SRR S, 4S8 EH KR T
ERSYEERLNLOm, FUZGYEFERE
B KRS m A o T b 5 1 T e K R A Y o O
HYBERAN0. 64 m EH MEITHERKL2 m R

EHHA EHMm AT R R EBAHLL, K
BN YE THESH, BENPEET =8
LRy, KRR TEAKRY T HIL, b
WZEES YL EFRET SEELR L
iz,

4 3 1 15 T8 B ) 2 B 4k T8 2P AT RS, B
DG R 2 HE T 8 T 52 8 1 M ED , BLAT 2 3 A
3 It T BB RS 5 T A 3 I 2 3 4 4 Ab TR R
MEHRES, ARFERREXE ATREERIE
#, A AV E FARUREME G RS B
M R Z A B/ A I G R I A B R
BALAL BB F RO MU AL LB E B BIR ST, B EE O
BB, AT AR EM KR, GEEMBERMBEET .
WSt AE ST 25K B 22 B4l 7T DL ) 1 b B 25 38 30
Wy 24 B 1 2B S 2 B - e 1 KT S A Sk A XS N L B
HESKH KA. 4m)d, T4 G 1 3HP A kA K,
BEE £ K EH /0. 99m); T K B P40 T /N B AY
AR, B % 323 F 10km, T 4 3 09 38 528 3 40 40 F K
R B E A 4km AL, B T2 K 2 34k
F/AMRES BT AR R R T EEIE T HLR ;M
G s B AT EIEE RIE. B E T WS
2B .

RELRTEHEBTREERS —EHEH,.BE
G HE T, BE SR % B A /DN B TT A3 B 10km 72 A B R
JiE AR 4 1% 3 2 3 0 1 i L S A 20km DL B BT K
AL

4 IEEHMFEESGTI’

{R-4F Chirotherium W ZE W EE BG4
FAEIE AT REWE, TRAR B AL, K
EHE N WGES LB SEURRT R RNRE. 4
i B 45 T i KRG SRR AE B R B R 4 DL ARAIE
AEEAREZLENEY MEHEXNWERNER
WA Y R k&4 . ANE Chirotherium W) &
TR EHEER R BRI, WO RN %A
B,

ZEDREREBBFEZT MR RENTFE
&4, B R/ E YT /AN TG R, RIS sh Y Bk
ALLHNEE RS, XAT UG R,

M & BTt 545 # 6) Chirotherium Fit 4k B =
BEE,. SR IBHED . RE MESHAFTRR
¥ (Lockley et al. , 1999) . thH A4 % B FHERE:
HEE L AhS EERNEE, HFER LR
7 M 3£ 3% (Diedrich, 2002) , 7] W , Chirotherium & il
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IMEFHERIL TR EHLFRE.TERF
32 W Chirotherium & 3 3 4 £ 7K 71 1% 3 W 8 F 3
KB WATEEA T B K i EEW B
W = B 40 4 2 3R PR 1R 81T 28 Bk
Chirotherium , ¥t —HUE A T 2 /> 7 X4 i+t 2k 3 B 5 it
X LA KBS Z2EE—R, MXERTES
LEALTREHRAT R .

LA 7 B AR B U L+ TR S BE R AE X IR
KB RIL A, (E B B KRB W IR FE B U, 1M
BRIP4 5T 2 1E # 32 5k B 7 46 w0 K
kB RS Bt AR A (B 8L 55, 2003) , i FH F
AR R T R R B R AR & H b A DT T X FI B B L T
B b B I, 24 00 5 35 S B A ) R A
BEWEIRSE,BRIREL & Hh1E R A8 XF Rl 5 e ik
X RS R B A T Z B M B R R T
BEWNBRFME,

ﬁiif’iﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ%@#%ﬁﬁﬂﬁ
LU BRI MR E B, HEEF NN EVE
HE— B MBI 5 R b R B R 26 R
HAME FRETF2RXFEEELFEN
Chirotherium 3% B ,

5 %ig

RMNAEERG SN T =85 XIEH
REE CAT Y B 384k F —Chirotherium . % J& 35 H
[ T e 14 P 17 A0 S o A 0 A0 768 1 {1 ) /0N BE
B 5 ZBTRRYN B 3E W b 2 U0 B9 R 38 2 4810
—F, &MY A TR s0e = L 3R 38,
SETERIREHE Y X/NSRITE B3
VB ETIRL O E, B RATE2BI3K, T EEE
T 3k10km UL F.

s RSN TAE AR ETTEB R T IHIE
MMEERERAMTER; AEATRIEPY
FEMERE R TEYH R KEEER L HRHF
BRXER B H L K¥ Lockley HEBFBHEEHIY R
27 T R85, G T K2 (R R P B[R] 2 By BY
BLeTHMAEGE EHERBRENHE EEETE
FAlR T ERER S AR RTESES
P 5, it dE B A E R R/ T RS0 I A f
BERMT 4158 69 28I, 5 5 & Xt B 4L 5
MAMEHERIERMERESS T TREEES Xitk
EEEYE L S WEEZHEER. R B
W, EHEFET20044F5 3 FRE M T E RSP E
BHEAT T HLYE A B SN I B AR AR 4 .

’ 2 £ X W

BMEHET =E. 1987, FMAE XEMFEER. L5 4R R
285~287.

EE4, DR 1989, HEMIFERAP=FBH PR ERE. PEKX
B (2) . 186~189.

B, EWME,EH&. AP AEH. 2. 28 ¥, FH. 2003
ERIABT=BATBELGPHRTRFERE —— %K
BIVLER M A T 25 Ay & A B IR, #UR B PE. 49(5) .
449~456.

W, ZRE, ST, . 1996, REBE EBHR. RE:
)R 2R R iR, 1~110.
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Chirotherium: Fossil Footprints of Primitive Reptiles in the Middle
Triassic Guanling Formation, Zhenfeng, Guizhou Province, China

. LU Hongbo?, ZHANG Yuxu?, XIAO Jiafei®
1) Institute of Earth's Resources and Information, University of Petroleum, Dongying, Shandong, 257062
2) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037
3) Institute of Geochemistry, Chinese Academy of Sciences, Guiyang, Guizhou, 550002

Abstract

Chirotherium , fossil footprints of primitive reptiles, is found in the Middle Triassic Guanling Formation in
two sites in Zhenfeng County, Guizhou Province, China. The footprints were first reported in China 15 years
ago, but they have not been studied very well so far. The tracks were made by four-foot reptiles although the
animals could walk or run with the support of only hind legs on land as only a few toe prints of fore limbs have
been found in the tracks. A single footprint has 5:digits, like a human hand with four fingers spreading forward
and a “thumb” curling back to one side. However, the “thumb” does not point to the inner side of the hand but
to the outer side. Thus, the “thumb” is, in fact; the fifth digit, the little toe. The largest footprints in a clear
trackway found in the Longchang site are 16 cm.in length and 14 cm in width with a pace length of 70. 2 cm
and a stride length of 140 cm; while the largest footprints in the Nitﬁchang site are 25 cm in length and 17 cm
in width with a pace length of 52 c¢m and a stride length of 98. 5 cm. The hip height and the locomotion speed
for the track-makers of the footprintsA in the two"sites are calculated according to the popular formulas provided
by Alexander and Thulborn. The hip heights of the track-makers are 0. 64 m in the Longchang site and 1. 0 m
in the Niuchang site, while the locomotion speeds: were about 10 km/h and 4 km/h accordingly. It is estimated
that the running speed for the track-makers might exceed 20 km/h according to the calculation. Most tracks of
Chirotherium in the world were found in sandstones or mudstones with mud crack structures, while the tracks
in Zhenfeng are found in muddy dolomite with mud cracks. Similar to other footprints of Chirotherium, the
sedimentary rocks in which the tracks are founa were all formed in dry and hot climates in Triaséic. The
footprints in the two sites are the only Chirotherium found in China, so they provide valuable information for the .
study of paleo-climate of the so-called Pangea in t}:le Triassic. Besides, because the track sites are situated on the
southwestern edge of the Yangtze Plate and nearby the northwestern edge of the Triassic Nanpanjiang Flysch
Basin, it is very important to study further the eéology and sedimentary environment of the footprints so as to

discuss the facies change and the tectonic relationship between the basin and the platform in the Triassic.

Key words: Chirotherium; reptile tracks; Middle Triassic; Guanling Formation Zhenfeng, Guizhou
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