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Abstract: A skin impression fossil of Gigantspinosaurus sichuanensis was found in the Upper Jurassic Shangshaximiao Formation in
Zigong, Sichuan. The fossil, preserved on the dorsal face of the left shoulder, clearly shows scales of Gigantspinosaurus sichuanensis.
These scales are generally arranged as a net, and most of them are pentagonal, a few being quadrilateral and hexagonal. The maximum
inner radius of most scales range from 5.7 to 9.2 mm. The scales are connected with each other by grooves. Scattered within small
scales are a few pentagonal or hexagonal large scales, with each large scale surrounded by 13—14 scales. The surface of the scales is
rough with string—like ridges. The stringy ridge on the scales made the surface of the scales uneven and thus may reduce the glare
caused by reflected light. Based on the primary burial location and distribution of the scales, the authors believe that the skin impres-
sion fossil of Gigantspinosaurus sichuanensis is from the elbow of the forelimb, relevant upper arm and lateral area of the body.
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Fig. 4 Close—up of the scale of skin impressions

of Gigantspinosaurus sichuanensis



1052 #o IR

GEOLOGICAL BULLETIN OF CHINA

2008 4£

PEl5 DU B 95 1 R A TV S 3 s T

Fig. 5 Schematic map of diffuse reflections

of the scale cross section of skin impressions

of Gigantspinosaurus sichuanensis

5 E e K kA A e i v & SE MR R 2
I B £k %t Morrison Formation (Kimmeridgian —
Tithonian ) Garden stenops
DMNH 281857419, DMNH 2818F#£ 47 T Stegosaurus
stenops ) WE B (Throat armor), BLHT ,Marsh PVAl
Gilmore P! 7R & fi 51 4 i& & Stegosaurus (1 Wk 1P,
DMNH 2818k R AF AR 58 48, R B T F &
TR R IR E . DMNH 28188 (192 455 14 1]
EUBOE 8% R A 25 AR W, AR B R S e |
ANERIY R DUAIE NIIE . DMNH 2818 F i) FLAR
H4~27 mm, @R A B 2Z B LIV SEAH ], 1 4ETES
mm, PO EEOE R 43 8% B A F5.7~9.2 mm2Z [7]
/NFDMNH 28181 J1 . DMNH 28181 )1 11 14 4 58
T U E e 6 7 22 (8] £90.5~0.8 mm, X L8 JE T
JCAT B B VA AS ) XSl 1 RS /IN I 25 57
KIEZDM 001964 I 46 HUBCAL B, DU B
S JHR EIVIR A A 1 B A BT I S BT AR A, 5K
7 JA R T B TR 8 e 28 A i IR R K
TR R R SZ AR R B Y S e 28 B,
JiF S (Pl B S MU RO L S A i) #) A
3 200 R JRE A X A o IR S 25 e S O ) T S
R AR RR AR AT AN [ R B A A BSR4 o IR X R JEk
JEL T AL 5t FS Bl BE K, VR A B (Superficial fascia) A
LRIk, AR DU 1 OB B K BRI AL A B SR XA
AT G54 DI, R oA T IXR IR P 8 B RIS O 1

Park [ Stegosaurus

o Zra BRI S R/ R 7 SR I E
T P PR E1VIRE A A 1 B A7 7T B A DR A R G
S AR () A e Bk

DU Y 86 (8] A A R f, S e
BN B3~ 14850885 i e IR 58, X B /N 22 (1]
WA A 2 B 5 Rk B B4, L6 i B 25 4 Titanosaur
embryos !, & il 2 1Y) Hadrosaurs ¥ Corythosaurus ca-
suartus ® ’”\Edmontosaurus annectens ¥ 7]2], ﬁ 755 % El/‘J
Chasmosaurus belli"™ Monoclonius nasicornis™ %% it
W I S IS 1 K IR EVR A A A R, X R BTN
fig% AT R 8% R i R 3 28 R — PR £ R R
D) B JR A =0, A R T B A

DB 2R 121 3R O )1 L e B R R A A
B gk SR L B A TR B
HOH WL AR A G A B, iy 3R TE Y I AR NS
B2 A JBEZERK, O, B
B A KB, BROWEE IR INRE IE TC IR TT )
Yk Fw WA S Th BB M 3 BB 4 B 4 b
VDR A RDIR NS A KA A b
WORL 5 4 (.0 1) .

J@AT 2 B Bk 11 T B4 i R B A AL PR vy
— WA A B | R R TR B BRAR R BT EER T
EARAE I Z5h 38 A F] T By 1E A 7K 4318k . )i
E U K SR EVIR IR AT S A KL, DU B e 885 5
THHLRE , A7 4R ORI 28 (K14) o 36 [ MR I e 1
tft Lance Formation (Maastrichtian) AJ & B Jp
(Hadrosaurs) % Bk (UW 39449) B A 45 2B
RS Z IR X SEEE R HRA ) T 98 B
I (Glare) o Y FREEGL MR B2 e - 5% (1 6l 7 3% 1
B, 25 7E HE 2L T ) B LU A58 8 %) T (Scattering) , JE
JCHZ G ANH] 22 e F B i B, T D)1 T 9%
XN AR RS TE B R LR B T A s (85
FTHIE A S (0 T T ) 3 8 PR Y 2k 1) AN [
7 18] AT 18 I 5 (Diffuse reflection) , M T B A 8 F
R MR 52K (K5) .

it [ B R 2 B b BB 5 BT 2R S A0 5T
ORI E TR e 1 R A e AR K AT H 4R L 4R
SHE B WA Ul E O R S E R
RO 5 H AT TA e, B8R 2
7N El | Charles Damien Lu# 2 FlA s B G 7R 5k
56V SCUE P B AR MRS AR IR R TR — JF 3R
7N B W S



H27 4 7

TG 7.3 % . DU 11 4 5 M Xk % 9 1 ok B A 7 T L% 1053

S % 30k -

[1]Czerkas S A. The history and interpretations of sauropod skin im-
pressions(J]. GAIA, 1995, 10:173—182.

[2]Czerkas S A. Discovery of dermal spines reveals a new look for
sauropod dinosaurs[J]. Geology, 1993, 20:1068—1070.

[3]Chiappe L M, Coria R A, Dingus L, et al. Sauropod dinosaur em-
bryos from the Late Cretaceous of Patagonia[J]. Nature, 1998, 396:
258-261.

[4]Pinegar R T, Loewen M A, Cloward K C, et al. A juvenile allosaur
with preserved integument from the basal Morrison Formation of
central Wyoming|[J]. Journal of Vertebrate Paleontology, 2003, 23:
87A—88A.

[5]Anderson B G, Barrick R E, Lucas S G, et al. Dinosaur skin impres-
sions from the Upper Cretaceous Ringbone Formation, southwestern
New Mexico[]J]. Journal of Vertebrate Paleontology, 1998, 18:739—
745.

[6]Lull RS, Wright N E. Hadrosaurian dinosaurs of North Americal]].
Geological Society of America, Special Paper, 1942,40:1-242.

[7]Schweitzer M H, Wittmeyer J L, Horner J R. Soft tissue and cellular
preservation in vertebrate skeletal elements from the Cretaceous to the
present[J]. Proceedings of the Royal Society B: Biological Sciences,
2007, 274:183-197.

[8]Brown B. Corythosaurus casuarius: skeleton, musculature and epider-
mis[J]. Bulletin of the American Museum of Natural History, 1916,
35:709-716.

[9]Lambe L M. On the fore—limb of a carnivorous dinosaur from the
Belly River Formation of Alberta, and a new genus of Ceratopsia
form the same horizon, with remarks on the integument of some
Cretaceous herbivorous dinosaurs[J]. Otawa Nat, 1914, 27:129—135.

[10]Osborn H F. Crania of Tyrannosaurus and Allosaurus [J]. Memoirs

of the American Museum of Natural History, 1912, 1:33—54.

[11]Morris W J. Hadrosaurian dinosaur bills: morphology and function
[J]. Los Angeles County Museum Contributions in Science, 1970,
193:1-14.

[12]Horner ] R. A “segmented” epidermal tail frill in a species of
hadrosaurian dinosaur[J]. Journal of Paleontology, 1984, 58:270—271.

[13]Carpenter K. How to Make a Fossil: Part 2—Dinosaur mummies
and other soft tissue[J]. The Journal of Paleontological Science, 2007,
Issue 2:1-23.

[14]Martill D M. Organically preserved dinosaur skin: Taphonomic and
biological implications[J]. Modern Geology, 1991, 16:61—-68.

[15]Carpenter K. Amor of Stegosaurus stenops, and the taphonomic

history of a new speciment from Garden Park, Colorado [J]. Modern
Geology, 1998, 23:127—144.

[16]Sternberg C M. Integument of Chasmosaurus belli[]]. Canadian Field
Naturalist, 1925, 39:108—110.

[17]Mayr G M, Peters D S, Plodowski G et al. Bristle—like integumen-

tary structures at the tail of the horned dinosaur Psittacosaurus [J].

Naturwissenschaften, 2002, 89:361—365.

[18]Brown B. A complete skeleton of the horned dinosaur Monoclonius,
and description of a second skeleton showing skin impressions []].
Bulletin of the American Museum of Natural History, 1917, 37:
281-306.

[19]Young C C. Note on the skin imprint of Yangizepus yipingensis
from Szechuan[J]. Vertebrata PalAsiatica, 1961,5:65—66.

[20]Young C C. Fossil footprints from China[J]. Vertebrata PalAsiatica,
1960, 4/(2):53—66.

(210K BH . B 5T & B 00 €1 T Ji2 TR A A (7] 85040 b 5 27 e 2 41,1991,18
(3):38—39.

[22] BR BH Bz 2 28, W 55 38 [ 0 10 061 i D 24 R Bz kAR A (). 0
YA A1,1998, 181 Fil) : 146—149.

(23700 45 22, i i e 0 1 i e 258 B bk EIDIRE A A 1) i B B JFG 3 S ). ot
JEABTTE,1998,44(6) : 603—606.

[24] 0 5 %2 307 B IR L 20 22 e B bk EDIR AR AT )] 3 BT I8 3T, 2004,50
(2):170-174.

[25]]i Q, Ji S. On discovery of the earliest bird fossil in China and the
origin of birds[J]. Chinese Geology, 1996, 233:30—33.

[26]]i Q, Currie P J, Norell M A, et al. Two feathered dinosaurs from
northeastern China[J]. Nature, 1998,393:753—=761.

[27]Xu X, Zhou Z H, Wang X L, et al. Four—winged dinosaurs from
China[J]. Nature, 2003, 421:335—340.

(28] 0 BH . 14 1T e 1) k30 B JFC TR B0 5 1) (). ) 53 2288l ol 49 5
#,1993,2:20-21.

(2913 % I8 - B3 606 45 [ O L IX PR 2 40 2 sl A (M SR Y
JUA H R AT B RAE 2005 :1-236.

[30]Marsh O C. Principal characters of American Jurassic dinosaurs. Pt.
IV Spinal cord, pelvis, and limbs of Stegosaurus[J]. American Journal
of Science, 1881, 21:167—170.

[31]Gilmore C W. Osteology of the armored Dinosauria in the U.S.
National Museum with special reference to the genus Stegosaurus|J].
U.S. National Museum Bulletin, 1914, 89:1—136.

[32]Romer A S. Osteology of the ReptilesfM]. Chicago and London:
The University of Chicago Press, 1956:632—634.

[33]Galton P M, Upchurch P. "Stegosauria" [M]//Weishampel D B,
Dodson P, Osmolska H. The Dinosauria (2nd Edition). University
of California Press, 2004:343.

[34|Bauer A M, Russell A P. The morphology of gekkonid cutaneous
sensilla, with comments on function and phylogeny in the Carpho-
dactylini[J]. Canadian Journal of Zoology, 1988, 66:1583—1588.

[35]Wegweiser M D, Hartman S A, Lovelace D M. Duckbill dinosaur
chin skin scales: ups, downs and arounds of surficial morphology of
Upper Cretaceous Lance Formation dinosaur skin[J]. In: Late Creta-
ceous Vertebrates from the Western Interior. edited by Lucas S G,
Sullivan R M. New Mexico Museum of Natural History & Science
Bulletin, 2006, 35:105—113.

[36]Alexander D R. Light Measurement Handbook|[S]. Technical Publi-
cations Dept. International Light Inc., 1998:1-64.



