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Abstract: [Objective] Recently, a large number of dinosaur footprints have been discovered in the Tuchengzi Formation in Xuanhua
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District, Hebei Province, which not only provides extremely valuable basic materials for the study and restoration of the paleoecology
of the Tuchengzi Formation, especially the paleoecology and paleogeographic environment of the dinosaur fauna, but also shows very
important scientific significance and research value. Although many related research results have been published at home and abroad,
there are great controversial about the stratigraph depositional sequence, sedimentary environment and chronology of horrizon of
dinosaur footprints in the Tuchengzi Formation. [Methods] On the basis of detailed field geological investigation, the paper
systematically studied and discussed the Tuchengzi Formation where dinosaur footprints were preserved in Lishi County, Xuanhua
through stratigraphy, sedimentology and comprehensive analysis. [Results] In this study, the Tuchengzi Formation of Lishi County in
Xuanhua is divided into four members vertically, and the dinosaur footprints are not developed in the first member as previous people
supposed, but in the siltstone and fine sandstone rhythm at the bottom of the forth members, and form two sedimentary cyclic sequences
of "shallow lake—braided river—alluvial fan" from bottom to top. [Conclusions] Comprehensive evidence, encompassing sedimentary
structures and tectonic features, suggests that the dinosaur footprints originated in a sedimentary setting characterized by shallow water
or intermittently exposed floodplains of fluvial facies. The zircon U-Pb dating of the tuff overlying the dinosaur footprints within the
Tuchengzi Formation in Xuanhua indicates an age range of 155~142 Ma, implying that these footprints likely formed from the early
stage of the Late Jurassic to the early stage of the Early Cretaceous.

Key words: dinosaur track; stratigraphic sequence; sedimentary environment; tuff and dating; Tuchengzi Formation; Xuanhua, Hebei
Province

Highlights: Employing systematic stratigraphic and sedimentological research methods, the Tuchengzi Formation in the Xuanhua
region has been reclassified into four distinct members. It is suggested that dinosaur footprints are found in the lower section of the
fourth member, specifically in the upper-middle stratum of the entire Tuchengzi Formation sequence, rather than at its base, and were
formed within a fluvial floodplain depositional environment. The zircon U-Pb dating of the tuff overlying these footprints indicates an
age range of 155~142 Ma, suggesting their formation during the early part of the Late Jurassic to the early part of the Early Cretaceous
epoch.

About the first author: ZHANG Yunqgiang, male, born in 1982, master, senior engineer, engaged in geological survey and
paleontological investigation and evaluation research. E—mail: zhyqok@163.com

About the corresponding author: CHEN Haiyan, female, born in 1983, master, senior engineer, engaged in geological and mineral
resource surveys and science popularization work. E—mail: chenhaiyanok@163.com

Fund support: Supported by the project of China Geological Survey (No.DD20230383) and the Geological Exploration Project of
Hebei Provincial Department of Natural Resources (No.A202001056)

FAL—ILVE LX) 2 R B RS 24— i
Y Bl A £E R B TURVA R— L4, R RSP
20— B PR AR . LR, R E
2B FIR T AR R SUTRES DURREREE
T TR AT (LA, 1989, 2013; A 44,
1998, 2007, 2008; #B/LHK, 20005 I 7 7E 55, 2002,
2003, 2009, 2012; B{H#FREE, 2003; BRHF %4, 2003;
I E %, 2003; X004, 2004; T 1%, 2004; 5K
KA, 20045 Davis, 2005; 2555, 20065 HE LR,
20065 PN HTAFE, 2007; 5K 7% 4, 2008; AT EF SCAE,
2009; VXA, 2011, 2013, 2014, 2016; X ek 45,
2016; FRTEE, 2016; BB G5, 2020; J7 IHEHESE,
2020) . HITFHAKRE THRY 24— g i, 1%
Aot 39 v [ A b R 2R b b X rh—RG ok 2 (T A 4
BE5 5L RO A R R . H T T
B AL RS A R O HE LB HESh D 1A [

=, FEO Bk 2 AR AL (eI ) 6 R kP
O— P AL PE T B | o A SRR T AN
TR o DURYE IR F AL BE AL )2 | fk27 B XU
RS RTEFRMEHT N, IR 22—
20 o Y I A R AT 5, AR D Y T B R
527, Al B L AR R T R B ER (Xu et
al, 2017; Yi et al., 2019) . 2k, fedbik % 40—
P 20 5 Y A B AR 21 )23 P Bl 2 R B2V . 2l 3
T 2By 50 (28 1SS, 2002; WK%, 2002, 2003,
2012; Lockley et al., 2006; 5K #7545, 2012; Xing et
al., 2015, 2020, 2021a, b, 2023; Xu et al., 2018, 2021;
BIPWAE, 2022; 2224304, 2024, 20265 JEAK A,
2026), FHEMBEEZ RN RS 40— Eal it
PEWIE) TR DRI AT RE SRR T JCAE ML, e KA
DL e AR B HES A, £ 2 W A B TR A
SRS RS AP R SRR AR R S


mailto:chenhaiyanok@163.com
mailto:zhyqok@163.com
mailto:chenhaiyanok@163.com

545 % 5 8 1

SR B A T E A I T AR R AR LA | DUBRE (L S BE IR AR AR 2R 1621

BRGAIRETE, 13X R W58 0T AL PR AT A Py
PRAL TR T S A P AL

2020 4, ATk 4 DX ek S5 R A e AE K K 1 E Ak
—iH5 R BR D 28— 20 I 3k AL s R
Ry 5 iRk, MK 30000 m?, K EF 5000 434
Ry JEAE, 80 A AATH, HL i J2 0 H: i 80T ik
BEIK A 5 (NAE, 2022a) . HITAMFSE & B (Xing et
al., 2021; BEHM A, 2022; GI7N5E, 2022a, b)), IR
TR JE I PR AR, 1T D 22 A B AR5 | R LA T3
P SRR RTINS A — 1 e i P
(3T ) ol A 255 7l b B B 4585 3 A e 1 B {1
Bl 2 SCHE AR, Rl 18— 20 98 IA R (Xing et
al., 2021; B HIMEAE, 20225 SI784F, 2022a, b)), IXLERL
T JEE 30 3 0 2 SR I S 4 A, AR R
& Brontopodus isp, FEIZEIE I R F ECIE M P
JEI (Asianopoduswangi, J& 5T 8RR} Eubrontidae).
B e S B A E P (Grallator sp.) 45 o

SR, RS B AL X R 2 20— o i P I Y
3T RFAER e 2 3B 1) R AT F A 2R
UINERSEEE2S - R (EV N R 2 & D Opriy Al iwea
B Z A . DURUF S IR A A TR B
KA, U HE 2300 )2 1 B 80 5 etk B A 1Y
B U-Pb 58 A0 Ko e 2 30 st AR B s 26 1) R o
AT E RI2EAR P, X2 52009 A S i

AR (8 A 3t o )RR R AR B 24 TR 42 —H
W P O (A B AR BT R A AR
5B, ORI X R MU AL I AR A 5T
ARSI, I HE T BOCHIEE fif ke LR IR RR ., PR, A
SCAE T4 2 DR A o0 40 DX Sl b e T4
GORMEE B SR L, SRR K E AT [ T R —
SEAT— T I A R R AR e R R SR A L IR
PRSI TURBMEAFHTST, il A SO i ABESE
IR, B GE AR S 5 X 31 R g AL I Y
W)ZRZ AL AU RS | DURBR ST A, SRS
FEARS 28— L2 P R sh WA Y ol AR SR
5, Rl R 2 i —1 e L A S R e
A RART A AR (1 ok Y AR AR (AL OB B Al R
X

1 HbFTS 5

BT X R AR bR L —I L YR e f—
AERE . P B AR TR P LR L P B
RAT IHEHERRAL o B LL—He Ll DX K AR e B Y
Wb AR AR (PR e — 1 22 2 5 UTRUZ P (K 1-
a), I IL—I X O, hi 2= ERE F—H 1k
BRI 2 (4 BETR 2 ) . T AERE 4L (LS4 AL
JAH (g HR A+ T, h—ERP GE B ild
GEREAD) . BARP Ge—F A4 3k 141 U5 30

T T
a |115°00"E 120°0'0"E N

- 80 km <

s ‘ /
~l \ ‘ .
: T~ . R EBATH
( —— s Sites of dinosaur tracks

L1 FHEIL il DX A2 5 R 2 8 a5 53 AT Ca, A P45, 2022 k) 1 Ak e P22 e F 3 7 b 43 A1 87 1 (b, 40 51455, 2022a 1630)

Fig. 1 Distributions of the Tuchengzi Formation and dinosaur tracks in Yanliao area (a) and the Dinosour tracks distribution in

southern Xuanhua area (b)
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Fig.2 Sedimentary sequence diagram of the Tuchengzi Formation from Lishi section in Xuanhua
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Fig. 3 Photographs of strata contact relationship, sedimentary structures and layer exposure of the Tuchengzi Formation
from Lishi section in Xuanhua
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