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A new discovery of a carcharodontosaurid-like tooth from the Upper
Cretaceous of the Ganzhou Basin, Jiangxi Province and its significance
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Abstract The Cretaceous red beds of the Ganzhou Basin have yielded abundant fossils of dinosaur skeletons and eggs.
However, theropod fossils from this basin have so far been limited to oviraptorosaurs and tyrannosaurids, with no other
theropod groups previously reported. Here, we describe a complete theropod tooth from the Upper Cretaceous strata of the
Ganzhou Basin, Jiangxi Province. The tooth is labiolingually compressed and has a crown height of approximately 6 cm.
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Denticles are present on both the mesial and distal carinae. The crown base is broad mesiodistally and narrow labiolingually
(CBR = 0.47), and transverse enamel undulations occur on the crown surface. Based on these features, the tooth is tenta-
tively referred to Carcharodontosauridae, an assignment further supported by discriminant analysis of Cretaceous thero-
pod teeth. This finding expands the geographic distribution of carcharodontosaurids in Asia and increases the known di-
versity of theropods in the Ganzhou Basin. The tooth was recovered in association with Gandititan cavocaudatus, indicat-
ing that they coexisted in this region. Dinosaur assemblages in the Ganzhou Basin differ between the Early and Late Cre-
taceous: the Early Cretaceous fauna is dominated by carcharodontosaurids and titanosaurs, whereas the Late Cretaceous
fauna is primarily composed of oviraptorosaurs, hadrosaurids, and tyrannosaurids. These compositional changes provide
important evidence for understanding the paleoecology and ecosystem evolution in South China during the Late Creta-
ceous.

Key words Ganzhou Basin, Late Cretaceous, Theropoda, Carcharodontosauridae, fossil tooth

SYSTEMATIC PALEONTOLOGY compressed crown. The CBR value of the current
Suborder Theropoda Marsh, 1881 specimen is similar to that of Ceratosauridae, it
Superfamily Allosauroidea Marsh, 1878 lacks the autapomorphies of the latter, such as a
Family Carcharodontosauridae Stromer, 1931 wide concave surface on the labial crown and the
Genus et species indet. presence of both labial and lingual concavities
(Fig. 2) near the distal carina. The current specimen also
20231\;Iaterial Referred  specimen,  JXGM-F- g o from typical abelisaurid teeth, which are

comparatively low-crowned (CHR < 2), possess a
Diagnosis Crown height = 6 cm. Tooth ) ) ) o
o ) straight or convex distal carina, and exhibit a
crown strongly compressed labiolingually, with a
Crown Base Ratio (CBR) less than 0.50. Trans-

verse undulations on tooth crown well preserved.

lenticular cross section. Teeth of the Neovena-
torids, a large theropod group, are also similar in

. . . . size and shape to the tooth described here, but the
Mesial carina extending to the tip of the crown.

Distal carina S-shaped in posterior view. Denti-
cles on anterior carina taller and shorter than
those on posterior carina.

Remarks The new specimen described here
represents a large theropod tooth that coexisted
with the titanosaurian Gandititan cavocaudatus. It
differs from tyrannosaurid, allosaurid, and
spinosaurid teeth in having a CBR value less

than 0.5, indicating a strongly labiolingually

A WIN

1 ® =5

THESEMNZEAERAZE ZRE, 56 K&
[ MESh A R A A (B2 58, 2009; TRl L
T, 2022). B Z RS, HiTC&miEa
FERRIRh . Wihg 6Fh . #5205, R L3
2P (VA [ 25, 2023). 7RI e 2 DL 5T B
T L FEYE B E, B R BLTR (L et al., 2013a,

current specimen lacks diagnostic neovenatorid
features, including a centrally positioned, flat-
tened surface on the labial surface and concave
surfaces adjacent to the distal carina both labially
and lingually.

Locality and horizon Datangkeng, Gan-
xian District, Ganzhou City, Jiangxi Province,
China; Zhoutian Formation, lower Upper Creta-

ceous (Cenomanian-Turonian).

2016a,2017). FHICHMIIZER R, C4RIE3F( L
etal., 2013b; Mo et al., 2023; Han et al., 2024). {5
B 10 SR 2 A HoA B IR S e R B D, H R
N 41 18 % 8 Bl (Tyrannosauroidea) 9 #: 1 [ F2 1
Je(Qianzhousaurus sinensis) (Lii et al., 2014)F1 1 [
MY % e (Asiatyrannus xui) (Zheng et al., 2024), 73
AR I8 R I T — 2 5 e BH(Tyrannosauridae)
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AR R A, B E T X B R
Rl 2 BEVE(T 48 %5, 2025; Mo and Xu, 2015; Xing et
al., 2019).,

20214F6 7, 1174 4 15 115490 1 1Bk 5 1 4 4 3
JoT R 2T e A5 s M i s L X SR AR A R T — A T
A S ) AN OR I REE T — BARAF RS
W RIS R e, S5 2t 9T i 44 Nl R i B (Gandi-
titan cavocaudatus) (Han et al., 2024). 1E1& 8 1Z b5
A BRI R v FEME 55 0 R I — A T B IR A R
BT o RO AT 1 1V 48 10 ik Aot
b, A NiZ F 16 T B8 J8 T & Ui 8 B} (Carcharodon-
tosauridae), 1% X A U 5% M 7 Hb 25 I SRR R ) 2 B
LR B AR S B A EE R E .

2 FPRAITTA

ARSI TR R g — K e R AR AT A S
T F VG, RAFAETL VO 48 Hu st = e, A e 50N
JXGM-F-2023-8. ASCH R F KT A ARE £ 2
% % Smith%s (2005) A1 HendrickxZ% (2015) (K1),
IR T A DX 3 U w0 RS I, w00 i Sk A O
AN E, EMNS 2. 5 ahEAa N (EcE
YT AM (B ) o THEES 48 SE AT 14 SR I A7 B,

apical TR &B

A B

mesial :
A i distal
PR apial
5Mu

F6 7 N B AR A E . X TR U, 1T om 48 ST
V7R PR L 3 i 4 1A e A

TR A =0 A AR 13N & i
7tk 2 5 A5 AL TR 1 S B (Crown basal length, CBL) A1 %8
JE (crown basal width, CBW)FI'E 4112 [a] 1 L {E CBR
(CBW/CBL); F v 1 [H] 12 A 1 /9 4 £ (mid-crown
length, MCL)A %& & (mid-crown width, MCW) }% Lt
fE(MCR); M AR E 3 5 HT 25 1K 5 (apical length, AL),
ARG 3 2 38 L Bl U T 2% K B (meesial serrated carina
length, MSL), M A 9 31| 5 5 5 2 K J&
(crown height, CH); A7 7 e 11 25 08 A 48k i < 1 bU A
CHR (CH/CBL), CBLFIALZ ] [f] 3% £ (crown angle,
CA); i A i 2 45 147 i K B2 (mesial denticle length,
MDL A distal denticle length, DDL) (Hendrickx ef al.,
2015).

B 7 DL ETREINE RS B2 A, TEARIR T4
A — L I T A& SR AE: B4 U e 3R T 2 A
Iri) FA) YAl BT 5 AR 22 KR B I 28 ELA A ) Sk S0RT
GOk I INEG LR R T A REE B 1R T SO
WA e IS S — MR AR R A, BE 04 1A) ] B TED PR, 4R
WA AL 23 TE A A VA (D 1) o

T 25 57 3 50 40 K FH DAY R UL %5 AR S WL %2 1)
J7k e e B TEAR, JeTH 2% S0 A A, SR ) 25

e

C
ﬂ\
CBL
MFBW
E
D ST
proximal distal
VDL it IDSP
IDS 7//
7
DbL

K1 FHREASRE
Fig. 1 Terminology of tooth morphology
A SMUAE, B, JEINAR; C. VI ; D. 50248 0 E. 5488100 . 475 B X (Abbreviations): AL, Apical length, i ; CA, crown angle, i j& fff ; CBL,
crown basal length, 1 7 3 ¥4 ; CBW, crown basal width, 14 j&f % %% ; CH, crown height, 1% f5; DD, distal denticle, & 24 14 ; DDL, distal denticle length,
Ja 295105 K IDS, interdenticular sulcus, [] 174 ; IDSP, interdenticular space, U [i] &3 ; MD, mesial denticle, {24 i ; MDL, mesial denticle length, Al £ 4/
5 K:; MU, marginal undulation, i1 2% £01ffi; R1, ridge, & £k; TU, transverse undulation, 1# [ S fffi .

A, labial view; B, distal view; C, basal cross-section view; D, mesial denticles; E, distal denticles.
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T FEE, R AR T P T2 DR R mT LA 3 e AT IR UL 5% (1) 7 9 o
Horp e i sF SUE AR, T2 TS, /£
TR T = BOILEE 5E T R0 S SRR U IR, KV
MR, LT R R SORRTEAS . 256 UL ERHIE
V2R A 1 43 AN A 2R A, P e TN & T
W 41 2% s S R AL S G R T o

T ReXT AT AT IERR AR, B TR E
ZAN, ROCH A W AT TR A &, FRARN CEE T
()55 T 28 8 e 2 O AR R gk AT 4 1k 4l a3 A
(Linear Discriminant Analysis, LDA). A3 %] H Hen-
drickx %5 (2020b) 2 57 1 55 A 28 2F 4 ol B AT 40
#T, % # CBL. CBW. CH. AL. CBR. CHR.
MCL. MCW. MCR. MSL. CA. MDL#IDDL}%
13N BB RFAT 0. AT R ER LT 5%
ASRE AL 53 B B0, AR 70 F Bk 0
I 4 110 DK 2 S I 2 2F 143 (CH > 2 om) 3641, f45: £
& v %5 (Ceratosauria) [ U1 77 2 F} (Abelisauridae)-
W & Fl(Spinosauridae). % 5 & Bt . BT 58 B
(Neovenatoridae)fll & & Bl 3L 254 @ Fh . 51 7 At
F B AV Gt B A Past 5.3 4T (Hammer et al.,
2001), Fdi PLesvig =0T A Pastii 4, 4 73 25 B0 51|
W& Fgroup, Ik 1% 41 X 134 Ml B A7 & 34T 4%
P 3 3 B, BB AR B AR 43 M A 35 3R AT loght 4 .
S3 M JE S A B R AR A, O AR 2 B
T )l 4G 2 A4 2R a5 B, DLVEAS RE AR (1) 40 )
A& S oy B al S . BE S AR 4 3 Y scores B #E,
FER StudioH 2 il 4 7] 73 A i s B, I H = A TR AT
ShR AR SCRE U 2 1A, DA R FLAE SRR T UG T
AR AE.

3 MU R

BN AL TV 75 45 e 30, J&8 T e m AR g 0%
AR B, N A T R 2, AR R AR —Rg i A
i R RGN L BRI O R S, R AL 2 B
AR = KM I B 7 R R RS IR, BLEE o RSP AR
(RARE PV T AR T A s 3 DA B 6 g AR A A B
pnEr KNS E E U iR Yool e e S ANV N i
JENE, LR T — R 5B 2 (O 75 4 R
725, 1984).

BN b R 2 Do A RO E, B ECR E

1 22 45 5% 0 B (KL G) A W 3 (KL, GF), N — Tl
FHAOTE JE A DO A B R AR5 I H.(Kom)
Ji A (Koz), i B B FE I 10 H(Koh) . Yl 2H (K0 Al
HE A7 2H (K, /) (VL7524 #h i i r= 8 & & R, 2017; T
GHAE, 2025). X Lt 2 4 B 5 L AR —5g 4 ) R A
) B AR A4, 19 F 10°—20°, 350 7 B ME S 1k
A SENAESANH R EA A, FEE AT
I A, SEDAAGE R . AT
FR IR 2 27 UG 5 s R s B B AR AT A — 2, A
T J W 41 3 (Han et al., 2024).

it P 23 R e i 2 A ) AR E AT AT A S
W AR H X R A RIZK-AnE SRR F N
101 + 3 Ma (Z=H 9%, 1989), BRYT K LE B2z st K
= B A T A BE (I ESRAE 3 1 N 96.5—87.5 Ma
CEAFIE, 2002), T f43 & 0 Bl R R AR 08 2
#(100.5—93.9 Ma). i 5T ¥y 2 & 0 B HHE 0 1)
JE B AL AR N 48 11(93.9—89.8 Ma), I B U %o}
T JE V. e 3 3 B Ry R R S, AE 2 T AR =
26508 My ot A R 25 BB A R (VL V0 4 s B AT
KR, 2017) &5 b, AR SCKZ A = AR EUA
N 2 R (R v 2 3 AR ).

4 RGHEME

Z /) H Theropoda Marsh, 1881
S45 i8R Allosauroidea Marsh, 1878
Z15 B Carcharodontosauridae Stromer, 1931
B#ARE Genus et species indet.
(E12)

¥ JXGM-F-2023-8.

PR EAL B R R X SRR A KRS B A
g ) A (R v 2 B B AR B

R 2R AT TSR, (A UG 9 Ak AR S A
Ji A AR . BEAASK T, A e i T, A
60 mm, U {5 M4 IE 2 728 mm, 17 P9 AN ) BE R
13 mm. CBRIH }0.47, fiJ5 % K & 8k .

AMIAL, 14 76k A AR ) s ZL R AR, ARG S . JE
28 S E I R 5 = RN R 2 SRS T R (U P
AR EEA K, £12810° TERIAL, Jia & m ai i i
Ui. HRBNEHESE. %2 EENHEIT
oo mbimfy i, FiaitiE. WAEREE MM
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T ZF U () A0 TS TR 3% S5 285 4D A 1) 2 e ) T
280, MF RS M, R K E, LT R
A JE M, FE I UG 2R A, 1% 5% 40 F B A E 5 4t
FEE AT 0 28K T7 7] 4 J— 3 1Y) A BEE(£60°) o

RO, B, M UG 2 20 5358 1) o 00 R o
BT 2000 1A M\ 1A 9 — B ZE A 31 AR 3, ARk AR . S5
MR, A A G S m AU R A o I 3 28] 3 0 1 2
B AR AN o WA B T, S5 2 im0 P9 A0 O
W 17 76 53 BN X R B P 3 43 (K12-C) e JE G5 1A A
R — B 2 iR A

%N TG S UG E R IR K A (BI3). T
SRR U S S b AR A R B AR . AT
Sk Hm VT FP B 1K B AE 8.2/5 mm, J 2R 1A R 6T N
FR) 405 45 2% P 7E8.7/5 mme. 31X Ui B % U AT 2R
() v BE I = T JE B O, iU R R K R T R &
Hiik o 340G SR U 2 8] A 1] B I A2, T A 2 A
V) P[] B B /N — 28 . TR, 5 2% B v S AR T
RIS 25T, i REFRA 1A 5 2 7 [l At o B8 U
Z A TR BB S PR 1D 74

L5
()SSBEMNAME BN ERIE TSR

Z U B AE S 15 56 i 0 R (CBR <

0.5); FETHT 1 A 7 (R 40, AP 25 s

o WGHRASEgEAMHE . 2565

2 HT R R R R AR R 2

Hh [ R M AR R e B Sk i, (R WA IR
2 Vi(Li et al., 2014). KA 0] DLE H 2 15 87
1% LGB 41, 14 e i 0 R A T AR R R, AR S
1) 28 1A A bE B 1% BEOR H: — £2(CBR > 0.5).

HE M 2 M BT ARGE T VUMUK 2 S R e o

SRAN T BRI B
W, BEAE10 cmbl b, CBRIE#E T 0.6, % B 4 76
BORDH (T U825, 2025), 54— MO 28 28 360 46—
B 76 5 B AE 7.6 em, CBRAE X B 7 0.72, X Hi ML
KR T A B, FTA N RRL, (H 5 AR H
i A P00 e ) R A 22 BB K T e T A AR 1 5 4
R R 288 2 G ) LA O 1 2 U, T LA s R
BRSO IR OF Ui AR BL(CBR = 0.47), {HAE H AT &
J5 T AR A B2 AN R o K — LA 1 NHMG
850015 IS 7 9.1 em, R IH J6IF, WA S, i H
TE BTN FA 5 0 & 1m0 19 A B 28 (Mo and Xu,
2015). A N HH B R R E U OB R VT RHE,
PR b DA A N BE ELAR (R 8B o T g A — CF 5
RAE A 52 8, A5 I06 /N5 em. W R TG,
B> SO, RO SCHER ) F Ui AE LLEE nd K. 5
Gb, Z AW E RARAE T — M, IR DT AN RE

56 A B E CBRAE,, DA b I s A2 P A7) 75 22 33k — 0 9
it
QERBEMIT R TR

K2 IXGM-F-2023-87F 14 i
Fig. 2 Photographs of specimen JXGM-F-2023-8

A SMURE B, IR C. 5 2L D. BT AL; E. TTHEAL; F. R HL

A, labial view; B, lingual view; C, distal view; D, mesial view; E, apical view; F, basal view.
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Fl3 TXGM-F-2023-87F i 4 i T 4
Fig. 3 Denticle morphology of specimen JXGM-F-2023-8
AL JEGHET; B. BT C. BT BETEE 15, A B .

A, distal denticles; B, mesial denticles; C, mesial basal denticles extending toward the root.

MAZTF i TS TR AN KRG , %A i MZAR
T ORI 2 R T, T S o e R (AL
losauroidea). ff & J¥ £l (Ceratosauridae). # &} .
ORI R U1 ) % 8 Bl (Abelisauroidea) fl % 14 78 %}
H ti (Currie et al., 1990; Bakker, 1998; Harris, 1998;
Smith and Dalla Vecchia, 2006). ARl A 14 72
A HCRURR IR, ik e AR, B Yhm Suih, s
W SR 22 55, 2022; Sues et al., 2002; Buffetaut et
al., 2019), B R E PSR e B A — L8 3 1
FROE: XN 525, 45 4 BRA 9, Wd R A —
SR ) SO, AEAE S R AR BE L B A T A R A e
RS B A — 2 [X ] (Hendrickx et al., 2015).

TG, A B H R R R SR R e R )
BEFR bR, DR R RO H: B 2 G R AN R B &
e, 7] LU CBRAE KA & (Smith ez al., 2005). CBR
EBERE T, R R . R — R,
AU SE T Sk B 2 ) 2 G IR DY, B B I CBR
{EL(> 0.6)1 AMIU ) 24 1A EE s -, CBRAEAH XS 8LAIK -
AVIEI Y F o BRI AR ST IR B 2 24 0T BL U N A
Fih. CBRIABRLER— MR A —E R R
B, (A2 — AN 2 X 2 AN [R) R 88 R REAE (Hendrickx
and Mateus, 2014; Hendrickx ef al., 2020b). A% 3 #i
B F i CBRAA# /IS, 7£0.4—0.52 18], 1X 5 & 5 FL
G AL P B (Metriacanthosauridae) Fl1 £ &
e Bk 75 VG AL, T AE At TR 1) B IS 2F 4 0 B A
FOH . R 545 R FH Allosauridae) F B U1 75
Je &L, CBRAH £ 4E K F 0.5 (Smith et al., 2005; Hen-

drickx et al., 2020b), E 4 & £} (Megalosauridae) 7} A
CBR{H 7£ 0.3—0.6.2 [i] (Hendrickx et al., 2014).
T-CBRAA K22 735 [LK, 5 A5 & 2 Mahr X 7
F ik o

VN PuVsie et SO I =R SR i PN B S
ReJe F IR AT XL, BIE A SR BleRE BT )L
HEF BRE TR R AR A
oAb — A G AE M R 2 B 53 S R
RS, fER )iz, R R AT A
i 1k 2t 1) ff 5 8 (Ceratosaurus) 15 [ 32 11 1 8
il J&(Genyodectes, Delcourt, 2018). 1% 28 #M 7 i
CBR1H £ £ 0.4—0.52 [8], 5 A% SCHi 18 7 i 46 AL
(Smith ez al., 2005). {H &l R U5t B A — L8k
R HRRAE, LRGP IG0 Z5  F, J5 2B AR
A TUTTH o AT g A AT A T BT AR YT T (Rauhut,
2004; Hendrickx et al., 2014), PRt RIA ST Al 3k F 14
DX 33 B 5

5 B RESE G OC R LR I 2B 07 e F,
EAEE T £ %V H (Ceratosauria). [ U1 11 %%}
EHT e, A FEER TR, R ik
I & b, LSRR RE S B | 240 K W (Carra-
no and Sampson, 2008; Hendrickx and Mateus, 2014).
AR R DL Iy e FH 2P 1 CBRAA (1) 28 4 Y0 Hl 4 K
(0.3—0.84), HZ H I 7E0.5Lh £ K Z 5k 1l Jy e
BEF HEUICEE(CHR < 2), {H A7 L8 B 4 B 5o e
(Arcovenator)f) CHRAE 7] i52.3. Fi UL /5 Je %} 53 4
— AN B W RAIE 2 5 G ) e B L
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L, PR 92 I 7K ST 7 B AR A3 7 47 7 B 3 /S 4 A
M 538 e~ o AR UL R BL AT oM 5 208 # AL T
Hh ] (Hendrickx et al., 2020b), K A% ) T 2 — Fh 5t
FREVFE SR, 5 A ST IR B 5 05 51 2 1) 9O O s A
7] o o A 22 5B UL g e Bk ik e J5 2 400 14 K il 4 A
77 1) [) A SR ABURY, 18] 4 74 K B (Smith, 2007), 5 4 3C
IR TF R A~ H Sk = A1V AR DL AR ]
WA SR 14 5 K 22 BB DL e B 1A X 3 T

T WRHE TG BT A 2 2 W L 32 PR ZR 2 1)
KA T, MAAER R TEEILRMH £
Je.(Tyrannosaurus), B J5 7 5 B/, AR K AT 8 12—
13 m (Brusatte ez al., 2010). FH X T~ Al 24 i 2 2
T e B U5 B (CBR > 0.6), B2 Ui 5 41
1) o 025, T L AT OGN T SR A, TR A A
& B (Currie et al., 1990; Abler, 1992; Smith, 2005;
Hendrickx et al., 2019), iX £ #iL 78 (FREAE 24 R AE A
VI HROUL SR B, BRI L A R ) () 8O, A itk
FRAEAE R B 5 2R R 2 14 b il A7 1, FE A2 B
6 Bl S A K5 AE(Smith, 2005; Brusatte ef al., 2007).
DRIt A 2 D5 AN () 1 SURL ) B e R R 5

R 0 B 2 BR T b £k B B 2
() — e B R B ) 5 2R 2 e, B3 1 bl B
SRR B e B A R R AN 32 B 3
br 7 A Rl A, e Rl e a3 7 AL
(Hendrickx et al., 2019). " BHREE 7&K )1 e A
MR e A AE T ok P, R R IR 2 e
(Erectopus superbus)It £ 3| T K. 7 32 i (Allain and
Carpenter, 2005; Hendrickx et al., 2020a). ZZ4MIZ
Vi i, CBRAA UK, 5 A SCHA R 7 i AL, 5 2 4

1A 7L 32 S AN T~ B [T G 2 O R R T 8

FI), MR E 14 e 3R 1 B A A #0080
(Hendrickx et al., 2019), 1% L&REAE A WL T A SCHRA
B e Rt — R BB B R e, B
KB HTE, & e REEHE A LA MES:, 5%
R I IR B o R R T H AR
ORIV AN 56 I 55 b, I 4E 22 31) .1 22 20 K (Ben-
son et al., 2010, A3 15 F2 25 A1 A SC A 2 U5 X 5
B Sk, QA ek A0 TR S 2 B A 2 TR R S R M
T, A5 768 35 T 27 IR I S0, i 00 o4 3 A A3 Bk 2k,
F I B A 8F Y] A (Hendrickx et al., 2019).
FCA F2RFEAR bL, 12 28 14 1 3 BERRAE AN i 1A e

R R B B 2 AL, 5 ) 2 A s R (Acro-
canthosaurus) ¥ i . FEAFE: 7 5T 6 cm, Hi %
PR R T e &4 A AT 45 Ja S48 04 % B LU
DSDI < 0.9), §i & th 8 — H L& 21 14 7& 1) T8, 4
W R B AR I I ) 2% 4L, 14 56 J5 2% 52 SR (T 5%
HT 2 A P ). {HIR S UG Rk = i A e R ) —
W OLARHIE: a0 ik e B 1 2 5k a0, B TR, YT
2 T E A # IR 4 B (Hendrickx et al., 2019; Currie
and Carpenter, 2000),

5 gk

BT RE— I 0 ) R 53 AT A ) 43 S
R AE85.67%, Tl UFI i 2/ BE 1 4 J7 22 11 60.19% 11
20.37% (Kl4). SxF Bl 15T BREBCR 1) AL B F 2N A
R T 1) 72 A (INCBL, CBW, CBR), H: N4 7,
V7 R AT K B (MCL) LA K 5 454 U 1 % (DDL),
o 2 5T ik b AR R 2 R R T I TR A, LR
RNF KAL) Y BLRCRT 2088 14 A S 2088 U
f) LA (MDL/DDL). iz 2 1) 5 28 45 GLb A 145 15
NE&W e ®E e Ao 8 B b o] DU 53 e #
B R AL LK BT UL 7 e B K ) B S Xk, AR S
BIF T8 W VA 728 SUIX I8N, AS REHERR & FLfh 2R3 o
WA REYE . AN T B — B o 4 R %
B3 T 71.43%, R AF W HNE K RS .

6 ¥ w

6.1 EEEMHUMBIHIEKL

TE 3 0 G AT 2 20 K R 5 A 2 R e o 1A 1 K
Il 3B G5 SRS SRR T ASSTRER B 1 O B R e R
EREAMAE R FEE R T A EL R A
R BT 9 K R, R ) 2 SJE W g 36 W (Novas et
al., 2005; Coria and Currie, 2006; Brusatte and Sereno,
2007; Candeiro et al., 2018; Kellermann et al., 2025),
Ja SRR IAEIL LM . RO AT 9 B B & Ui e R
% 71 (Currie and Carpenter, 2000; Brusatte et al., 2009;
Ortega et al., 2010), Ui B & 15 e Ft (1 22 0 i o )
ZoAi AR, BN AR R E 5ok B
%] 5 WOk B M 190 4 2 8 (Lusovenator) R T AR 4E
22 20 5L 1 B2 0 W7 38 B (Lajasvenator) (Coria et



8 HoE Y

¥ 4R 65 &

%51
® Abelisauridae f AR
Carcharodontosauridae & 5 2%}
Neovenatoridae #7134 A7
® Spinosauridae AR}
e Tyrannosauridae § 4}

A JXGM-F-2023-8

SERE SRYIESSyeS P PIF S ZAES
Fig. 4 Results of the discriminant analysis based on theropod clades

IZHE R B TE B AL KT R SR 25 JR A, JE364MUF U LA S ARSI FUF i o b LRRAEMEL3. 36, A% 15 J7 Z (1960.19%; 24 AL 0114, R 1 &2

A5 53 (20.37%.

The dataset includes 364 teeth representing 25 genera and species of large Cretaceous theropods, as well as the tooth examined in this study. Axis 1 has an eigen-
value of 3.36 and explains 60.19% of the total variance; Axis 2 has an eigenvalue of 1.14 and explains 20.37% of the total variance.

al., 2020; Malafaia et al., 2020). Hi5E ) % 5 AR
At s N e R — B e S 7
EI(Z19000 75 1) EIXZ Ja AT — L8 5e bl ik
0Bk 1 A4 BB & Bl (Candeiro et al., 2012; Fernan-
des de Azevedo et al., 2013). 5 HXFHRE, L1631
ZJEAE AL SRR Hh X5 2 22 R 1 38, T A X
B Bl BT D1 g e R 22 4 15 3G I(Novas er al.,
2013). FEMEERAIAESEM, B R AR b
et [X & i R RHMCE F 2 W A v B (Cur-
rie and Carpenter, 2000). ML X &I T N & H S
=% i 2 R S A 0 01 B R B & 1A (Shaochi-
long maortuensis)— B\ N B T & i kL, AidfE
BIEWRGRKE 7 AN T 528 FH(Brusat-
te et al., 2009; Kellermann et al., 2025). 3K F #7585
F1 22 I S 190 e b ARl A VAN B A e R, AN
H ARG R E M E WA E (Kellermann ef al., 2025).
H HI P X AT RE AN A 7E [ R 7 5 2
B P8 K IE e (Datanglong guangxiensis)# N N EH
BB FH (Mo et al., 2014), Ak H 43 BURE B % A1 5E
OZEBE R A 6 R BT B S 20 i SR v B, ang

& 1 F 5 2 tH (Aptian-Albian) Hasandong#H [
AL % A BRI 2 1 (Yun, 2020), 51305 22 51 5 7
TH AR 1 6 22t Turonian 1) — NS 58 B (1) J5 I 75
ME(Averianov and Sues, 2025), " [E ] 5 4 FH 3 X
TE (1) 7 0% 2H 5% 1ol % o e B DY 8 1 (L et al,
2016b). &N Hh X & R G R R T i
A 2 4 rp AR 2R ) 3 A Y B e AT TR s B
Je A S AE R — I ACRI L X, D9k A I ) T A A S
7R .

6.2 EBEMAMBENVIEERLIRTT

HON L O ARGE TR E DR AR R
HESH VI AT o« FH T80 = RS A 1 1 2 X6 B, S ATt
K R, AIRGI . Bl KRS
JIZE . WYWE IR WS, R AR, IR
WL, AR AN T I 2E, %o BT LA (1) f e A, B AR
JuMe A . AHEC TR, T B R A R L
BHENM A, B T St B A ST & A e B
F R A, B ARG 2 & A H 09 Rk %
J¥(Datai yingliangi) (Xing et al., 2024). HAtEHEZ)
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YA ARG T A 77 K — 32 & Bl (pan-trionychid)
e F(Ke et al., 2025). 25 &, 850N 2 Hh G 9 22 H %
TR AT DL R AW AN B, LA ES
N ER I A AR D A TSR A R E
TR R Bkt HOERIANZ BRHE,
ARG B R % 1 R 2R AR
AR, GIEIE. TG s 26 A wg A
TRk A BB, X P A B 5 A6 SE AT e
H X JE A AR — 2. 3 AN A X ) T # 2 Hh E
HARI T RENEESZFENRRENA, £ 1X
AT A AR 2 2 e A R K BT 1 4%, 2020).
DAL 1tk 0t 55 P R J2 5 FH R A AX A TR N 25 58 AT
A BRSO R 85 e X R Sh R AL

7 4w

ACHRE TVLVE b G AR —
STRIE MR R Ach, 2 SR EE R
TRAFAE — 2 o MR 2 1A TR 285 A0 340 3l 73 #r 45 SR Hs
HIFN & e, IX A2 12 AR R X A Rl
18, ¥ 1 A e BHE R 2 T i A
S5 A A LI B e R i K CF R B R R, DRIk
B R AR T HoAh B R e, AR TR A
AR SRR, iz i A S 1R A T
HEFE . N HATEH R BB e R,
Mg 19 3 T 7 SO0 A B U0 L A R ) 21 & T 3, W 1
T30 2 X DU R SRR IH B RO 3, i #
ICASES R o -9 SN e S ) S 2
ERERTE DI

BUs o ERER R S S SRR TR
1) AL 0 2 A HEAT TAB R, I A e 44 1 R
I35 AN
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