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Preface

A generation ago, in 1989, a review paper on dinosaur tracksites from China listed
only 22 known localities: 15 in the Jurassic and 7 in the Cretaceous. Since then there has
been a global renaissance in the study of dinosaur tracks and other tetrapod footprints. By
2014 the list of known sites had grown dramatically. Well over 100 sites were known and
documented across China. Of these about 70 were from the Lower Cretaceous. This 10-
fold, order of magnitude increase in the database is not the end of the story, discoveries
continues on a regular basis and the database continue to grow. Thus, China has played
an important role in the advancement of dinosaur and tetrapod paleontology in the last
20 years, not least because of the discovery of feathered dinosaurs in 1996. While the
study of avian and non-avian theropods, especially in China, has revolutionized our
understanding of the evolution of theropods and birds, the study of tracks has also had a
major impact on the field.

Studies of Early Cretaceous tracks in southwestern China, particularly in Sichuan,
Chongging and Yunnan have been particularly interesting, because in these regions body
fossils of Early Cretaceous dinosaurs and tetrapods are rare and very poorly known. Thus,
much of what we know about the distribution, diversity and paleoecology of tetrapods
in this region is based on tracks. Many of the sites are dominated by the tracks of small
and medium-sized theropods and large sauropods that lived in inland basins subject to
deposition of clastic (sand and silt) red bed sequences. This demonstrates that many of
these fluvial environments were saurischian-dominated. However, enough is known of the

track types to show a significant diversity of theropods. These included the diminutive,
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robin-sized maker of Minisauripus tracks, only 2—3 c¢m long, which are known only from
China and Korea. Likewise southwest China appears to be one of the world’s best regions
forfinding two-toed raptor or dromaeosaur tracks, which are also abundant both in Korea,
but rare elsewhere in the world. Ornithopod tracks representing Iguanodon-like dinosaurs
are rare in the earliest part of the Early Cretaceous, but become more common later in
the Early Cretaceous. Tracks of the shield-bearing thyreophoran dinosaurs, the armored
ankylosaurs and plated stegosaurs, are rare in the Cretaceous of southwestern China,
although some occur in western China.

One of the surprises in the Early Cretaceous track record is the abundance of bird
tracks representing small plover- or sandpiper-sized species that would have had small
delicate bones which would very rarely have been preserved. The same observation can
be made about pterosaurs which are mostly known from relatively small tracks. Such
data, most of which has recently been published in high-quality international journals,
is very useful to paleontologists, teachers and resource managers. Without the track data
we would have to confess that large regions of southwestern China had yielded few if
any useful tetrapod body fossil. By contrast dozens of tracksites provide evidence of at
least a dozen species of dinosaurs, pterosaurs and birds. Some of the sites are particularly
spectacular. For example the “lotus” site from Qijiang reveals the best-preserved
ornithopod trackways from Asia showing adults that walked on all fours and babies that
walked only on their hind feet. The site also contains many distinctive parallel trackways
of a relatively large bird as well as a number of pterosaur trackways. In addition, the site
is historically important as part of an ancient 13th century fortress, and is in a sheltered
location which protects the tracks from erosion. Other significant Early Cretaceous sites
in southwestern China include the Emei site where the first Minsauripus was found in
association the first bird tracks ever reported from China. The site also yielded the first
dromaeosaur tracks, named Velociraptorichnus, found anywhere in the world. The second
Minisauripus tracksite from Sichuan is also spectacular and important for the role, it
has played in debates about how to tell the difference between theropod tracks made by
small adults and babies. Collectively despite the lack of body fossils the track record
shows that most important tetrapod groups were present in the region: the saurischian and

ornithischian dinosaurs, the pterosaurs and the birds. Crocodylians appear to be absent,
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Preface

perhaps because the lacks and rivers were unsuitable as habitat for this group. Turtle
tracks occur but are not common.

The present volume is based on extensive field work in southwest China the
authors have visited all the sites here described and studied the footprint and museum
collections first hand over many years. The authors have also made it apolicy to record all
recognizable tracks on maps and for the database. As the rate of discovery continues to
increase the database grows in importance. The number of recorded tracks now reaches
into the thousands and has been resolved into reliable counts of hundreds of trackways
that serve as a proxy census forestimating the number of individual trackmakers
represented. The study of dinosaur and other tetrapod tracks in the Early Cretaceous of
southwest China has proved the region to be one of the most interesting and track-rich
in the world. The data we have derived has allowed comparisons with databases from
Europe and North America, and gives us better understand of the paleoecology of this
epoch. The track record reviewed here is a window into life in southwestern China in the

Early Cretaceous.
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1.1 HRESREKIE

R R ER D 8 b B R Z AR 2 —  BRA B (2 Kk ) E— 4 e
SR, £ & A T 5m B AR Y 5k A 2 A K 115 Bl ( Tejada et al., 2002; Riisager et
al., 2003 ), K¥EHE F14 (Schlanger and Jenkyns, 1976 ) M FHIEHT (B (1 220 IE ML AE I )
(Helsley and Steiner, 1969 ). ¥ [ F}# ( Stoll and Schrag, 1996 ). &% SARTE AL, LA S HD
BKIR B (Herman and Spicer, 1996; Kuypers et al., 1999; Bralower et al., 1999; Larson
and Erba, 1999 ). FrA X Lo E#0 45 S (09 AE P SRR X, LIGE R A RIEREE 55
fi. B SREAAEYEAAE W BAEm, K, 5t s sh i e pd 4a e
B H . XAEHEAR AR B T — Lo BRI A IR, H R E TR M X A4 Bl
FHET A= P9 1¥ (Jehol Biota ), £33 1 B L WM | 38 0p 22 (5 5268, 2L R0 4
Y& AR TR RS R EZENA YRS E (Zhou, 2004 ).

R, [k s £ A58 & F 83 (archosaurian ), JLHJER IR, B E
AR FRAEZHBBRZ—, i, EEERC SN TREN S FE (X,
2006 ), & Jz.2E (1guanodontia ) 7E1R 2 Hi X BCA TEFY)Fh (Norman, 2004 ).

Dong (1992 ) ¥ rh [EZ2 e AL A (193 52 53 A7 13 998 TS SEh e

(1) FARD 0 S 2E — 4 =F e sh ¥ ( Prosauropod-Lufengosaurus Fauna )

(2) R % i (9 BT — %5 6 5h 78 ( Eusauropod—Shunosaurus Fauna )

(3) M AR B i — S 1R e s #f ( Neosauropod—Mamenchisaurus Fauna )

(4) B EHA SRS g - 3R EahYET ( Psittacosaurid—ptrosaurian Fauna )

(5) B AR IE e — B e 258 Rf (Hadrosdaur-Titanosauria Fauna )
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o, B Y S G e PN e KA P A R TIZ 940 A . BT S e,
Fe EARGRME A2 LA T8 A AT A ) BE ( Zhou et al., 2003 ), FRICPGHLIX Z5b, H
il EE B AR e A A A fI 4G . R SR 2 ( Bohlin, 1953 ). EEAN — 2241 ZHb ( You et al.,
2005 ), FHEIHEN /R 4540 (Dong, 1973). N5 %6/R £ 147 45 b ( Russell and Dong, 1993). )~
PR IBUR ZH (Mo et al., 2006 ). BEAh, (LA FHHE X A% 2 19 & 3K ( Young, 1958 ).
T ik S R B T T LA R, AR S | MR | SRk S e

VE RS A, Bl B ZE & T EENEL, BB RISITANGE. T2,
Ry R N — TR A sh g 2ARE . 31X 30 40k, X [ 12ARHE LIIRGE & & (U0 Lockley,
1986a, 1987a, 1989, 1991a, 1998, 1999 ). 2L i /il — I H LT RE, FEREA RO | P
i R 2 A2 b S RERAA AR (P 1-1), ik 25 BUA GFREAEAR SRR EoReME-#8eAaic
S RIFRYE (Lockley, 1986a)., HELE— Nkl i1 . DARK# o EAVEIR, B A K8
AR, XEETTRUE SRR & T Bk A, WA K r e Bk, B —BEi A4
59, RIANTHTHF T — 5 B SR AL a5 11, eAbh, and il J b2 J—FpufiL gl fiy
FRIE =), bR T EHESI L BN T E A DR st R
%5 (Marty, 2008 ). £22Z 24 Je (i ilh2f AN FHE AT FnA R 12— M5 BB Z 1248

LA ES BRE BRI%

Sauropod Ornithopods Theropods HEE%
) EERX R

S N

A6
€ ' ¥e
8
e

W ‘JL: .‘b ¥ ‘P ‘V “’
W**w@*:*

p Caririchnium | Amblydactylus I Anchi

B 1-1 ARZERREE =R R ( Xing, 2010b)
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B 5 AR, PE R R AR R R S S TR KRR, A LA
I 5B E % (Lockley et al., 2014a) (& 1-2), Wi FEON % m. Hai, PEA
LAY VY 2 (tetrapod ) B4 e ARG AN, BT 100 A4b, o2y 70 Absgtsd @ T 1 2
20 (Lockley et al., 2014a ), X $er i e = 242 vh e b A B g va 68 (HR . sl
FH e 5 ) — PE Rl (DU (FE K =R %) M i 51l X . Horp g )1 sl 4l
R ZB T EE AL IC 5 (AN Xing et al., 2007), PS8 AEA X & B T KA 22
T 553835 (Li et al., 2006; Li et al., 2011), i /R R X o & B T 2B A (o
Xing et al., 2011a). Hl I AIERICET 2000 4F (Li et al., 2000), Z J&5 BEIRA Al B
53R (Du et al., 2001; Li et al., 2006; Zhang et al., 2006 ), {HEt= ZGEHPFIE. B T PEHA
PEREFR, o E AR B 0 R A R e S, XS R AR B TR R R T A
., W Dromaeopodus . Velociraptorichnus . Minisauripus . iX 2% 2 H P40 (o [ Sk )
(ST, 7R 0 B Y 4L AL (L et al., 2007; Lockley, 2012), i iX 2440
SRR BES 2857, BAimEZ 58m (238]) X\ m (afa]) m 3= sh P rEA Xt te
BFsE . BT S, BHET, PEMIAR A5 B i pr R R T 28w, (A H R >
M — RANZEH . DU TS RO LA A X R e S I T R A s . AN R
o EPERE B XA T A GARE TIS

FEATEUX I I, o E PR XS U1 (8% ), m/ A (=5 )., 5E ().
PR (i) KU FIE X ()t =4 —i— X, B ALE 250 FFE Tk, H, R E
WAt 2T J2 B4 P 1 XS A e VU | b (1] — 36 — ) KT — VEAH 2l ™ (18] 1-3),
XFALF 2z S oA XA R A AT R WAL R F .

TN 1) A R E B0 TR WERE . DTG ART KHbIX, ek 5L R
FHUTRL. Horp, Aok 2K XA S 2R 5 00 )| bt R R A ol 340 o 2 40 T
WARTTR.

ZEAENTAESEALRE, BRI . W2/ NS i St R,
TS Tk 4 H v A R I S s A S Rl k. EERNE T
44, Xing et al. (in press e ) iCi T E0A VRS R I , 45 1 AT WA UKL o

PERETR E (L REHTIEUMi R 2, HERETE, 4112340 a 5
F8&, BV AERNEEMX . SR, FEX SRR, B ARG,
= B A A HESI I RYIC %

FEXT U 1| 2 A A S SR T A 2, A B R S 2B e e R e R

* AW KT - LARMEEMHEKE - BRANEFMRT B EE M, AXRREHRTE S
TR - LA, B R R AT 5 HARAR KB 2.
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