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28 b AR AOK A stk 20 A rh A S WLAH
SIARTIZ B AL RR 4 (Karl et al. , 2012), fadS
B Ak A 90 s AR =S i — T E B 4 o
(Lichtig et al. , 2018) , i 9 BF 24 B 1 Fa 28
SR JE Nopesa (1923 4F) fin#4 A9 Ok A 72 E RIGE IS
bk ¥ 5 89 Emydhipus, Riihle von Lilienstern
(1939) X444 T Chelonipus, J5&# , Fuentes ( 2003)
W4 T Emydhipus, H M — 265k 5 b &, Kk P
( Moratalla et al. , 2009 ; Pascual et al. , 2015) F1dt3E
(Klein et al. , 2018 ) Y K 28 A2 08t 4 il 22 i
AR, 7E 2010 4R Z 0T, WA B A 6 Tk e
WRARE . ), % E (Kim et al., 2016) £ [
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(U H (Karl et al. , 2012), a2 EBZ LS
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(2005 ) MR TCGIFREAE A K AT 308 H Ry fe 2 AR X7
BN TEC 44 128 TR R h R A AR
Chelonipus F1 Emydhipus, Lockley 55 (2015a) 8§ i,
S RRRIEKE C AR Z a4 [BEAE T/
AATRHER R, B TR IR I o8 et IEAS
SRR, PR H BB A5 S 4 THI S e J2 78 A )~ AR
RS W

Lockley % (2015a) #2321 L1 ZR iE 30 5 e 10 e b4k
AR R /N RS T 2 B ) 1Y) FE 36, — R A/ N
(2~5 em) o RZ EBHZ A WOAFATHY BRI, 3
I3 TR NP B RIIR ST N B3 I it 50
e, Hrb— s Rl ifr 7 AE By 2 iR AEY)
FHHIE, Lockley %5 (2015a) 21 T 31X A F2 375 5 511
LA ABA AT TR IR SR, BEFIE
AR T I — S I — B R A

HLJTE TS 50, Sl DA T 15 31 4 b e A 1Y)
MG, HER K E T4, Hrp S AR R B
FER S KRB Tk 2500m , Ay 3Fe BH I 5 34 23 4t 114
TR0 (Bl 70 BUAE, 1994 ; 5K 5 17 45, 2008 ) |, 2 4
HIE AT 4, o3 A )z ) AR A i, H
TR Y R By BaliA RAF s (B kA,
2011 ; Bh e 2012 255F 225 ,2017) (& 1a) . 20

Wi H 399 :2022-07-07 ; B8] H 35 :2022-09- 10 5 W45 F % :2022-10-20 5 5TAT: 44 X558 . Doi: 10. 16509/]. georeview. 2022. 10. 011
PEB AN SRHEEE , £, 1982 4F2E B, RIS 4R 51, 32 38 S 28 e f A B op 26 AR At oy 26 9 6 A7 B9 BF 5% 5 Email ; yanxiazhangzxw @ 126.
com,, JEIRH @A BRZE, B, 1987 44 i+, TR, FZEMSFIIBHL S T A 2= 555 ; Email : chenjun1987111@ 163. com,,



2 o

it I 2022 4E

4.5m o L

(c)

0

[(xo | I ] |

il [ o |

B  FLB KBEH TITR¥E O EHWER
Laiyang Qingshan Dasheng Wangshi Quaternary
Group Group Group Group  System
fine silt argillaceous silty mudstone
sandstone sandstone siltstone mudstone

P 1 A7 s DO MO0 R H™ Y267 : (a) RMBAIE O EE 5 (b) XBBEDL; (o) fufa™ )Z 1

Fig. 1 Regional geology and horizon of the fossil site;(a) geotectonic location; (b) regional geology; (¢) horizon
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Mritb eIl s, T oy s b s, 5 FRKG 7t
JEARAE R A0 L ST LI L s i A
FEARBE S Al (B 1b) o A3 Al 7™ TS B R
WHREH B, R ZBARE 4.5 m, T &8 KAE
@ RSO TR TR e e KPR
H PORSHE R AR, RO
IRER A P SRS A R R TR
KB BURSS 2 PR, PR AJE RSN R A
JEJE R A BONREE N AR DR (& 1e) .

1 ARG A

J€174¥ Class Reptilia

%% H Order Testudines Linnaeus, 1758

W JE B EL Ichnofamily Chelonipedidae Sarjeant
& Lockley, 1994

SEEE TG W I (T JE BT Fh ) Zhuchengichnites
perfectus gen. et sp. nov.

iR : “ Zhucheng” N “ &Y WL

BACATBRAS P 1 T AE T

ERERA 45 HLG-1, —(RAFH R e B a2
JEI SRR AE . perfectus 2678 X AN /2 78 A X F
URERAYtS I QTR 7 eI )| ok B R EI LSBTt S8

BALE =i A7 A T L0 AR A Tl T g 7
AE4H B JE 1 (N35°51749. 27" E119°27'32. 87") F A

LA,

WG IR K LA 138 (BB 55 [A) T JE IE HE )
AR O R I B (VAR 2013) (1B 1), Btk
A1 S BR T RAEA R R RIS i R A7 T A T
THE IS 8 5 LA s k. Horb s 3
FhE AN Y R 3 - 2R 05 A A et /2 3 ( Corpulentapus
lilasia) 5 FCERHIE /2 3T ( Grallator yangi ) Fl—Fh K
AU IS JE 8 ( Lockley et al. , 2015a) , A K 9 Ff
UHTRRIZES R 3 (SRR R, 2017)
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T B LB OC Vi b KRS R T oE e, il
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T ERIR A B, HL P 56 IR 8 g oK T i)
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IERIBRA HLG-1 N —Z2 )5 & 2, H 48 KN,
KIS K T 988 (K 11. 4 em, 95 10. 1 cm) |, JEAT2
R R A 2 1T R DG T VR L, R T R S

HLG-1 BA 5 ik, BEIV i k5 BRIV B 82
AT E TR BE TS FREV  BET ~ VL AT
HmdMim% bk T~ IV TG 58 51 ) M % |, ik VTG
T R BE AR /N, Bk THE M, 5 BESS AT
A2 TG, AR R4, ik 1T 7 HH aoh: i)
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Fig. 2 Photograph and sketches of Zhuchengichnites perfectus gen. et sp. nov. :
(a) photograph of HLG-1; (b) sketches of HLG-1

% 1 #54 HLG-1 33 ( £ :cm)
Table 1 Elements of HLG-1 ( Unit:cm)

il I I 1 v A%
& 3.2 4.8 5.6 6.1 4.5
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ST P 10.1
=“MIRINGE (K 2) .,

FLAN TG i — 3 5IE 19 9T 32 422 | 9IRS U166 Sy
B VAL BV, 22 ity ) 30 S 1 S R, k35 AN B
2, JFRE A — OB B b TGEE B B 5 Y
TR B T 5 BV R, B T ik #1 f 2
SRR B R A N 8 AE B kA ik TV A Bk
SEAH A T ) JE N B RS | b T 1 o v, BB
IL. IV Err A b ik 5C %, Ik S @k LL &
k5 IV Bk i 2 1), ORAF T 8B e v B SRR T S0 B
RGN A TR A, A S i 5 RO Y BIYR 2
[ R B A AN I Py RS - B 5G9 EYR A A 3
WEIETE 1Y M1 355, o AN 2 306 v B R A AL, P
G BRI DT I D49 BN, PN 5 B
JRKANE A 3.1 em, IR 2.7 em; AMIUI ST EYR
K 3.2 em BRI 2.0 em, PN OCTT EIJR
ZIRIE MR N 1.4 om, S s AL A BE 4.3 em,
TERN—EIEOC T ENIR 5 A — RS, AT RE Tk
J31a) e B U TR BT MR B (R 1) .

3 Xt S5ihHe

TEE WU MHE IR A T RETE S 2R 2
W, B ORAAAE R — 2 1 F . KERAr il AR T
IR SR A RIIR , #5553 /2308 R ~F-A7 1 =A> 50 7
ANTGEE , T EACRAE UK S R A T B RS A Y
AP RPR , AT REACR WK IR S s 10 1 TG £
AR SR M Tl s B S e — & (K 3)

Lockley %5 (2015a) 5 H , i Ik 2 0 i a2 2
3085 38 BH A2 370 Ak A 25 Y SR BH 2 38 ( Liayangpus ) 15 FE
ARARL, B IE AR T 52 31 1 38 2 1 R A ) 57 R Ak
T 22 Ab, 3 52 3 e 5 P o S AT A S ) R
(Avanzini et al. , 2005) . 3EBH &3 5 M B2 p 16 /20
SRR ST VICIR S 1 R 30 B e 2 30 4T ok
TIKIE, HL A /2 90 Ak A # A T Al ab i b (K
4,2013; Lockley et al. , 2015a, 2019) , 7EFH{LL A
57 b MDA B 28 /2 38 AT R s 1 3 300 2 [ A
IB BN RIS [ b DR RO 25 A 2 38 AT DA 3
TTEAEXT . 2B SR HL T 3 BH 2 78 55 ( Lockley et
al. , 2019) 5ig e 18 2 gt BA LT A7)
W T A a3 LT AR A i 1 f 2 J2
AT T BIEGE T X,

EHGVERT 10 DNHA FARFRE 15 L 5
(B 4) FEATECAE 2 B, 45 2R 0 705 18 3l A 3 4 B
H2.5~5.0 cm, EEEPTE 3. 7~4.7 em, FHKE
3.7 em, AHARPANTUE Z [\ fE B4R P 7E 1.1 ~
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Fig. 3 Morphological types of turtle footprints at Huanglonggou site in Zhucheng
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Table 2 Elements of turtle tracks in track site Table 3 Elements of turtle tracks in track site of Laiyang
of Huanglonggou , Zhucheng Bt ek HIAB TS it b FI4B TS
| | AR | M | AR Gi% | BB (L) ZiEg (%% | B (J‘) 2
| Rz g e 2 A ™ B (em) A [ ™ B (em)
() [BEE (ecm) (A1) | BEE (em) 5 . 0.9 5 ; 0.9
1 1. 1 .1
b 37 . 1: e . ?(1) 2 2 0.9 g’z g’;
2 | 2.6 2 1.1 ! 3.8 3 1.6 3 ; Lo 0.8 13 3 1.6 0.9
1.4 1.9 ' 0.9 0.5
3| 45 | 2 T 8137 | 3 55— s 14| 3 L2 e
1.5 2.0 4 | 4 | 09 0.7 0.6
4 | 26 | 3 O 9| 46| 3 o8 1503 | 27—
1.4 1.7 0.9 16| 2 1.5 0.5
5 4.7 4 1.3 10°] 4.2 3 1.6 5 3 17 1.2 0.6
17 | 3 .5 b—i—o
1.1 0.8 0.6
6 | 3 2.6
0.9 5| 3 s 0.5
FEERTE0.9~ 2.0 cm, FHEKEHN 1.5 cm, # 71 3 26 0.7 0.5
AR JTGE 22 18] B B 4R TR 7E 0.5~ 0.9 em, F3Yy e o | 3 s
BB A 0.7 em, JTGE A BE 5 A0 2B A TG 22 [8] #E 9 ) 0.9 0.8 | 3 . 0.6
BHEN2.1(5£3), 0.7 : 0.5
ARG WoR VR 0 B L3R H R R Bk 0] 4 1 g'z 20| 3 | 17 %
2 [R) ) (R B A B, TGEE K B -5 40 2B A4S JTGEE 2 (1] a1 2 | 13 0.7

P S T S B R (TR 6) , DRI i kA 38 X
BT PR IE R — ARl WSROI, I MR S22 A R, TCIEHS
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Table 4 8 sites of turtle footprints in Chi BESVIAHBEEL—THM
able Sites of turtie rootprints in 1mna N .
R i el E, R RS — R
mﬂkﬁ%’fﬁ \T‘r 2 N P =R /j(\
M TSN EEREAL | PR | Lockley ot al, . 2010 1B HUE 56 4 LB AS i
HH R AR FEEGMAER | MR | Xing Lida et al. , 2014 [ ( ZEHE%E2015) ; 2 BARE

IR R R0 FAESGEMBE TEA | MBEE | Lockley et al. , 2015a TEBAUIE ZS AL, {8 B A5 0 8558

N 52T A A THESZNH WY L35 | Lockley et al. , 2018a N -
J ’ “ ) Q N 0 . s /\ '
il L PSRN | VB | Xing Lida ot ol 2016 0 SCURGETIRF LEHEAT I BT 50

X R 5 R A IEEZROIAE WL | Xing Lida et al. , 2019 B0 FSCHP s A3 BH i 5 1

HlmE G O R LTRSS | Xing Lida et al. |, 2019 IS TR 25 AR, (2 3 o B

[SigyMaki FRD G 5P U MBI | Xing Lida et al. , 2022 E[’\J}M‘ H_’,Z%f)rﬂ% FH Eﬁ—%iﬁjﬂ/@ﬂ

A RIEYS Chelonipus ( 84 Emidhypus) X532k, FHEW B M AR, I 4 Layangpus 2 & 5

FWE XS BH 23 Laiyangpus liui YA°A Chelonipus , Chelonipus N [f)— J& i | {8 15 7F— 25 40 2 i 58 %
T —#r ) R340 Chelonipus liui, B SRTEEE 7 I,

RA4TESABEBRTUGR

Pl 4 AR TR e 18 R 38 5 PEHU) 10 A28 At i

Fig. 4 Ten turtle footprints selected from Huanglonggou track site
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Bl 5 11 2R3 FH I 50 s i B 21 A8 38 (HE Lockley et al. , 2019)
Fig. 5 21 turtle footprints selected from Laiyang site, Shandong(from Lockley et al. , 2019)
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Fig. 6 Comparison of footprint data between Huanglonggou
site( ) and Laiyang site( A )
(from Lockley et al. , 2019)

ARk F S AR AL SE YN AL A b Ty o 3
A Z (Lockley et al. , 2014,2015b,2018¢) , #
1EHET, P EEEIRE T 8 Ab I il A, 5 5
FE(FE 4) AP (Young, 1960; Lockley et al. ,
2019) ;B 2 /R R F IR (Xing Lida et al. , 2014) ;
W75 3% 9% ( Lockley et al., 2015a); P 32 7 & A
(Lockley et al. , 2018a) ; PUJI| XL /A ( Xing Lida et al. ,
2016) ; H i X1 ZE 22t e [l 5 b 3t 2 Bl ( Xing Lida et
al., 2019) ; HR 7k ¥ 5 7 5 8 ( Xing Lida et al. ,
2019) ; BEVEMIIE 5 ( Xing Lida et al. , 2022) . H4f
HEABFEGOR o, B PP A0 A i f 30 Ak A i 1Y) i

PO HARF IS AR AU o 2

AR T8 SR T — L 1 A B — IS 1
FraQra e il , 550 4 T Y S e 1 38 38 25 A4 2 3R AR
Pyl Z A A B 28 RSB Al A0 R s
ol 2 s D (9 I S TG B3 SR X 26 TG AT 14 iy —
AR Sl R e, AN AT AR Bk ) B8 FUTCR A7 A
(LTS B AR Y 2 R AR A E A, R i
TR PRAFAR DU — Bl BRAR B PR A AR, IR R
G B PRAF AR 3R] R 3 58 5 7R ] ) B8 i 1
I,

4 g

(1) McHa B AR e T 5 % L, Wil 56 B 1 0 A2 38
Zhuchengichnites perfectus gen. et sp. mnov. J& X I F
DA IR — BT i f 28 JE 0

(2) Tl R T i A B A DR AT i 56 B 1Y) .26
RIS | BE 4 T B T 8 T A A A AR i —
PARR PRAAARE O HEAT AR 1) 2 R A o L R 3
TR AL TR R

Brigh . O I BOR A (bR RSk B o d%
S LA SCHY Bl ; R A 58 SR IE A DL
ECE oy ORI TE S R S CUN K (B
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A new turtle footprint from the Early Cretaceous strata in
Zhucheng, Shandong Province

ZHANG Yanxia" | SUN Yejun', CHEN Jun” , CUI Weisheng" , CHEN Shuging"
1) Dinosaur Research Center of Zhucheng, Zhucheng, Shandong, 262200;
2) Shandong Geological Sciences Institute, Jinan, Shandong, 250013

Abstract: Emydichnium named by Nopcsa in 1923 was the earliest scientific report of turtle footprints. Later,
some Mesozoic turtle footprints were also reported and described one after another. However, many fossils only show
more or less obvious claw prints or scratches, and some claw prints are connected by an arched structure. These
preservation conditions can not reflect the more comprehensive biological characteristics of the maker “s feet.
Huanglonggou footprint site in Zhucheng, Shandong Province has preserved a large number of turtle footprints with
various forms in the Early Cretaceous. This paper describes in detail one of the well preserved turtle footprints that
can reflect the biological characteristics of the feet, and compares it with the Laiyang footprints, Liayangpus,
according to data statistics. It shows that there are obvious differences between the two. The turtle footprints in
Zhucheng are different from those found in other places in the past, Therefore, according to its morphology, a new
turtle track taxon, Zhuchengichnites perfectus is established. This paper also summarizes the horizons and
preservation types of turtle footprint fossil sites found in China.

Keywords: Turtle footprints ; Early Cretaceous;Zhucheng
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