([]]]
MR, 63(1): 102-111 (20244E3 H) ‘
Acta Palacontologica Sinica, 63(1): 102—111 (March 2024)

VRN 3

- AR - DOI: 10.19800/j.cnki.aps.2023030

T EE R RS it F R LR S8 i
B
WAEL' KEE' RS TR KEH® 8

1 B TS E L BE TSR, BY 650093,
2 P ERFER A HES Y S d BB TR, S 5 N RIR E SRR =, JEE 100044;
3 EHLE EE, bR 100034
4 ZERETARTER, ERRLARPBR PO, ZRERFE 651299

RE HurhER R R et A T E R M T ZM A E T AP HE . AR — 1 B
AT )14 7 H A = 2H 1) L A0 A R B R R B A R, B AR R e R M EME . M DL R R I R IR L i R
BB o A SO FLHEAT T AN B BE S EIR, 35 A B (i B AT TR L. 45 SRR, fEREA
RILEFTAT B A B R e, 2R A 5 1 e (Lufengosaurus) TE T2 LRI B R . RGER H 70 Hr 4 R i
7N, GBRA 5 ColoradisaurusF Glacialisaurus ¥ R — A~ 22 57 32, %47 S NARE o — i g AN KA B R . T30
MEFITS HERIMEAR S ME 5 R 2 E, HEMNZAR AR MER GBS — ST . AR A R IR i 7 RHE
BHE IR BRI F B, B9 78 7 bt S Bk B RO S M 0 AR

xR mm RRPUE R RO IESE RHE R

h Sl RGR, Tk, JCiEE, T, sk, BV, 2024, = F AR B A ROk 2 RLI0T 00 £ i Rk
EMIEFM R, HEMEIR, 63(1): 102-111. DOIL: 10.19800/j.cnki.aps.2023030
EY3|H Zhao Ran-chen, Zhang Shi-tao, You Hai-lu, Wang Ya-ming, Zhang Qian-nan, Wang Tao, 2024. A new

specimen of the early-branching sauropodomorph dinosaur from the Chuanjie Basin, Lufeng, Yunnan Province.
Acta Palacontologica Sinica, 63(1): 102—111. DOI: 10.19800/j.cnki.aps.2023030
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Abstract At present, early-branching sauropodomorph dinosaurs from China are mainly discovered in the Lower
Jurassic in Lufeng, Yunnan Province. A new specimen of the early-branching sauropodomorph from the Lufeng
Formation of the Chuanjie Basin, Lufeng, including relatively complete cervical and dorsal vertebrae as well as a
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broken scapula, pubes and pedal elements, is described here. The osteological morphology of the new specimen is
described in detail and compared with other early-branching sauropodomorphs. The specimen is more similar to that
of Lufengosaurus than to other early-branching sauropodomorphs from the Lufeng Formation. Phylogenetic analysis

recovers this specimen as a part of a polytomy with Coloradisaurus and Glacialisaurus, and they are referred to

Massospondylidae along with Lufengosaurus. The unfused centrum and neural arch of the cervical and dorsal ver-

tebrae of the new specimen indicate that the ontogenetic stage of this individual is juvenile—subadult. This discovery
increases the diversity of Massospondylidae from Asia, and expands our knowledge of the Lufeng dinosaur fauna.

Key words Yunnan Province, Early Jurassic, Lufeng Formation, early-branching Sauropodomorpha, Massospon-

dylidae

1 YR

i 5

Wiy A Y 2 AT 43 Oy I 23 AL 1l A R 2K (the
early-branching  Sauropodomorpha) F1 i I &
(Sauropoda) P4 K73 32, e H i IR 28 O 24 I 72 S 2K
R ORI B AR AT HESD P, T 53 2344 £ i
S [va) i 0 S 3 9B ) 93 S o 5 S 40 R R
RANRAEFE T =22 DM, 3 FPH
AR KA, 5 G [R] A il A0 S A U T 46 S

r [ 5L 40 A0 R Y SR A A T E R
P4, UxmERFEmAELmX EINRZ H
oA B, KT 3 A AR TR e s Y R
(Young, 1941a, 1941b, 1947, 1948, 1951) = E 4> T
H Al BT o 2 1 1 52 10 20 it R 28 2R 28 e 4,
55 )@ 7Hl(Wang et al., 2017), 53 ARV KAk F 2
(Lufengosaurus huenei)~ 8tk F I (Lufengosaurus
magnus)~ ¥ Kz # W (Yunnanosaurus huangi) E.
il z= 7 J¢ (Yunnanosaurus robustus)~ " [E“JC I
¥roE & W ok
(Jingshanosaurus  xinwaensis) 1 &£ K B 15
(Xingxiulong chengi); KINLT )1 L HL ) AL HE 9 I
M 4 3 e (Xixiposaurus suni) K1 fh [C B M g
(Yizhousaurus sunae). B& T VFIRERF, mrEfR+
Bk B 5L 43 Ak R i 2R 2 TR T b AL 2K
(Zhang et al., 2020).

ZHERENR A RIEIEE FE, fralk
A A LR 2, R I Ee R AT R G LR
FRIAFE 70 T AR DK A2 5ok i D 28 288 1) - B R S R
EFIRGKE R RZRPINR, BT — P8R
FHL X 2 e YR H AR R B R R, Hh R
iy B 28 28 L SO R A o B ) SR SR IR, R RN
JEDRS 1) L Y B A A AN

(“Gyposaurus™  sinensis) -

2 WM T

ASCHEFE I 72 2 B A ek T 4 7
R LB R 75 T SR A 00 JER k39 g v (R e Ay
—51H; GPS: 24°58'42" N, 102°4'10" E, H (##k):
1595 m) FAZ itk FEH(EN). RFEHS RHIPIEE
BRI B o V0¥ B 3 A YRR R 2 SR AL ok 1)
o MR BTEE  BJ5 e e B - IR B 0 TR A,
JEHE KB IREAERRA A, 5 FAHZEH
Jol SRR L HE MRS, 5 HE
2R KB R GHAL R R IRFK I BUA ME IR
OL. KRELERDE . ESRE . e b B
ERY A, JREA—)E1—3 mE K E AR A
FE, 5 MRIDEBRGEM, 5 1B AR
o R A RO A A (FEBUR SR, 2004).

KA B L E N RS G ATk K
B, RRELL )R, BN R A Bk 1P i
Ve 5 F IR SR AT TR D2

3 RGUHEMF

%2 Dinosauria Owen, 1842
1B 2 Saurischia Seeley, 1887
Wi A 2E Sauropodomorpha Huene, 1932
KEHZE Massopoda Yates, 2007
K#ELFT Massospondylidae Huene, 1914

MR —RAARERLEESE, RETAR
FIR R AR A5 . LFGT-ZLI0069, 45 1077 20 4k Al
1485 #E, LRE T e ASBENAEME. &
A7 Bk 0 L (2)

FHMEA mEERETAR L, FhRY
SARF AR KB
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#®E BE° ° gm
@,
HARFRENE '
., 200 km
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Bl RMERRME A bR A LEGT-ZLI0069 17 i fir &
Fig. 1 Location of fossil site yielding specimen LFGT-ZLJ0069

K2 LFGT-ZLJ0069 f1%£g i B A = & 1

Fig.2 Line drawing and photographs of LFGT-ZLJ0069
A. $RALFGT-ZLI0069 et ; B. A7 JH & MUAL; C. EHEATE B &L, D. 240 R0 B, SUEL WAL F. 80 ML . 4558 3 Cv, BHE; Dr,
T H; Dy, M se, JBITE; pd, MR pu, HEE .
A. Line drawing of LFGT-ZLJ0069; B. Right scapula in lateral view; C. Dorsal vertebrae and dorsal ribs in dorsal view; D. Left and right pubes in poste-
rior view; E. Cervical vertebrae in left lateral view; F. Partial pedal digits. Abbreviations: Cv, cervical vertebrae; Dr, dorsal ribs; Dv, dorsal vertebrae; sc,
scapula; pd, pedal digits; pu, pubis.



T B Geb % Atk RAR S IR H A KL Zhao ef al.: A new Jurassic early-branching Sauropodomorpha from Yunnan 105

FHERR T IR0, 2K L1146
mm. BT LG, H 5822 5 10MER ST T il e
A, HEN DG T R . R RAEIR LA,
R EC Al = i SN S i JA 2R SRS AEALL o 42 AR o 4
K, BREMEANMRHESL, HRMEARKES &R
FE1.79—3.87 2 A1), HLAHIZEHIA /N, B
T RER=E B (Young, 1941a), {H/NTF KHMEIEF}
HAth 5 52 (40 Massospondylus, Adeopapposaurus,
Leyesaurus, Coloradisaurus) If] 3—4 Lt {& (Cooper,
1981; Martinez, 2009; Apaldetti et al., 2011, 2013).

T ME LR B &6 43 #E [8] 4 (intercentrum) « 1A R
(odontoid)F1# = (atlantal neural arch)(&]3). # [A] 44
AR e 4, RSN BBk =M%, KA
AR IS, TER— AR, S i R A 4 (A
3-A)e IWRANAEE AT W, METE, ) m AHE 8]
PAHE, 5 i FIRKAE AE (A AH B2 (K13-B)  BEAEME S 2
=M, HTH RIS G b .

X HE [ BT 9% 715 28 (prezygapophysis) Fl 1 £ ik
(neural spine)®il 2k, J&5 557 %% (postzygapophysis) K
BEL, B55E—HEAR AT OT REATE (B
4). JaRIWR R EWIRE 5677 (epipophysis),
RETE R R =502 Z AL E o WXHERT B, o
VL1 5E Bl 2% (parapophysis) & 5 K B I T A A ik T
JRH IR FEORAS, TeiE W52 2 IE K (ventral keel). #X
HMEHE AR I B AN = B 2 b oR2.7, Bl T IRt
e b 5 2.85 (IVPP V15; 1941a), ifij
(Apaldetti et 2011)
Adeopapposaurus (Martinez, 2009). £ 15 J(Wang et

Young,

Leyesaurus al.,

al., 2020)F15% N #.(Zhang et al., 2018)HLAE 7351 Jy
4.0. 3.5. 3.19%13.4.
SIMEIMEAR TR B B K, HKESmE
Z WHN3.87, HRMERIA—SH HAE BN ERE,
Hrf Coloradisaurus (Apaldetti et al., 2013; 2014)[1]
FUAE 3.8 25 3UHE i K B AN AKAE K B 1) BB
1.26, /NFVFIRIRFERAI1.47 (Young, 1941a), 1
5 P B (Young, 1942)F1%: M ¥ (Zhang et al., 2018)
MI1.32H01.43 0 SR ASUMEMEAR K 2 LLil T 553
FUME, ELI AR DA K, (EEE SETUAE LA K e B
FEASIME P B, 2565 5 TSIARE AE 1A (1) K P B o
53— 10Z0UAE CRAZ AR X 76 8, MEARAK, HEfE
S5z ke Es, R EZE Mk xES
FRAF o 55 4—8FNSE 102AME CRAZ PR B, #R & BRAN K,
FURTHE S 2 b o 553 —7H0ME 10 2Bl T, 3T
Il fE AR R AT . BE AR L0MUME MR A B K, T
RIGETE, TERMBCIRSE M. Z53— 105014 & & Il 58,
AL A AR B 1 0 1 = 43 2 — A L) S B
M 8 5% (diapophysis) M 8 SEAMEFF 45 HH B, 258—10
MMM RER/EL, MTREIRZ B, 10304
RS R K, 1A ZMUAE A (E15) o 25 1— 63T HE
J R FEREAR T ) 5 HMEAR B T S Bl AT, SR T—
ORUAE ) i 515 T W) 1) J5 AN AE A, ELIZ 7 38 J
EH R4 EME, FHEEES:, HE
PRARATE AN, AXARAFMEARFI B 20 ME 5, ELAE AR
M5 2 MR SEAEA, WSS B4 G 4%
(suture)(El6), FHZUAMERIEOLAAL, HE— Ui 1%
PRA MR BB BT BE NS E— WA T

R RATUEN SRR

Table 1 Measurements of the cervical vertebrae

FUAE HEARAKC HER =i IR JE () % Ji5 I SR ) 5 LLEZYU SIS [z v HEPRA JEE A
BEZ L
ax 95 37 54
Ce3 120 31 55 64 3.87
Ced 138 38 64 65 63 32 3.63
Ce5 139 42 66 68 83 44 3.31
Ce6 142 46 70 72 86 40 3.09
Ce7 142 50 79 80 82 40 2.84
Ce8 130 55 89 90 73 44 2.36
Ce9 127 59 88 90 2.15
Cel0 113 63 90 100 41 53 1.79

e T EREE TR SR AR S R BUE P AL E TR, WEAACN mm.

Note: The height of vertebrae and the length and height of neural spine are measured at the central position. Measurements are in millimeters.
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3cm

B3 LFGT-ZLI0069 ) EHE K 2 fifi B 2 AL (A AT HL(B)
Fig.3 Photographs and line drawings of the atlas of LFGT-ZLJ0069 in left lateral (A) and dorsal (B) views
5 L ana, TEHEME S ; ax, MXHME; inc, [HIHEAA; od, 2R

Abbreviations: ana, atlantal neural arch; ax, axis; inc, intercentrum; od, odontoid.

Bl 4 LFGT-ZLI0069 FIHKHMERIZE 3-4 FHE 2 MUKL(A, B)FITF#L(C, D)
Fig. 4 Axis and the third to fourth cervical vertebrae of LFGT-ZLJ0069 in left lateral (A, B) and dorsal (C, D) views
FERE L ep, EIRATGE; ns, MAME; pa, FIZ; poz, JERNLE; prz, AIFETTE,
Abbreviations: di, diapophysis; ep, epipophysis; ns, neural spine; pa, parapophysis; poz, postzygapophysis; prz. prezygapophysis.



1 B Geb % At R RS R IR H A KL Zhao ef al.: A new Jurassic early-branching Sauropodomorpha from Yunnan 107

HEK L 1244 mm (£ 2), BANTHEKE BT )
Ja BTG K, AHANE TV IR = e IR AR A b i fe
— 9 ME R AR AL K R IE(Young, 1941a). 5 HE XU
[, AR B B R /N TS MEAA o 56 1—9 T AER
TR E, AEE 2 WHEREAME SRR, Mk
SRR R . R Aha E, HEAR R B0 4,
KE BRI, SRS R. 5% 10—14
T MEGR ISR, DR B0 R R o AR 8 2 R AE 1Y
HME =5 0T, ARG K E — M, A0 A B 4 AL
i R SR AH AL

R S WK sk ok, A TS T 2 AR
SERE, BARMK(ET). EAME T, 18 sk

5, HE2—5T5 W AR B A 58 B ) Sk (capitulum) AT
25 91 (tuberculum), BEAHDE, Wik 549 2 A2
Y G, WSk 5 25T 2 A R K TR BR AT S 8
/o BB EIZREIEK, wiikt. E6—91
JR R g T Ak, HACBE N7 M F i 1) f5 38
WAakL . 10— 14T T IR R A TE B, k545
RHE 5 R 2 (A AR AR KR, BETINE, Misks
ST EER, WRBCIR, 5148 HEM ISk B A
ST MRE, Wa e, BamEesEE.

BRE AFMEMTmE NS ES T, A
THRHE TR IR, BT imamshk g, JBIERME M
TVEMEE, RS T8 MBI o 3, B i AR

B ‘/ns ,

10cm

K5 LFGT-ZLJ0069 H1%5 5—10 3k &£ MIHL(A, By L(C, D)
Fig. 5 The fifth to tenth cervical vertebrac of LFGT-ZLJ0069 in left lateral (A, B) and dorsal (C, D) views

HESRE L di, BT ns, MMZRHE; pa, BIR.
Abbreviations: di, diapophysis; ns, neural spine; pa, parapophysis.

R2 ARAEHENE R

Table 2 Measurements of the dorsal vertebrae

THE HEMRK LSS R
DI 75
D2 77
D3 70
D4 82
D5 82
D6 82
D7 88
D8 92
D9 92
D10 95
D11 101
D12 102 131 48
D13 102 137 49
D14 104

- PIIEA b IR B 2R HUE h A E A, U A 9 mm,

Note: The length and width of diapophysis are measured at the central position. Measurements are in millimeters.
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D9 D11 D12 D14

K6 LFGT-ZLJ0069 K% 1 =5 14 I HEAMAL(A, B, E, )FTFHL(C, D, G, H)
Fig. 6 The first to fourteenth dorsal vertebrae of LFGT-ZLJ0069 in left lateral (A, B, E, F) and dorsal (C, D, G, H) views

Kl 7 LFGT-ZLJ0069 [5 2 25 14 A5
Fig. 7 The second to fourteenth dorsal ribs of LFGT-ZLJ0069
558 XL cap, Wisk; Dr, /h; tub, W&,

Abbreviations: cap, capitulum; Dr, dorsal rib; tub, tuberculum.
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BOHCH:, M= pE . 4l fI B AE R ARRL, T Xl
TARF AL )R WA 1A

BtE . BHEE#E R RAF T v R AR
(pubic apron), RAHHNGERA . HEE A Fh A B
M7, SMGECE, 5 AR 3 2 4 1o i 3L 2 A0
Bk b e gy B SR R K, 3 A At 5 S 4 A ) A
RSP .

BEg AR AH A BN AR A, W HE
J& DR AT T — 8 SR 50T AR 1) 1 B O Bk, HL
TR Z, JUFRA AT R AR, 1R HE ) i
EATE B RIEAE .

4 v ow

ZAL A FRALFGT-ZLI00697 H N4k % Gt =
Hok FWBRIRE, ZEMHNER = /Hk
(Young, 1942, 1951), 440 o (Kx433%E, 2010), 5%
JNE(Zhang et al., 2018), HJ&Hi# 5 HTE R
FRAIE = TR ) 1 4 Rt

LFGT-ZLJ0069 I HXHEAE A =y 2 L 2.7, %
FE MR = 2 tE~2.85 (Young, 1941a), 5 JH
o IR HE K B 2 L ~3.4 (Zhang et al., 2018), Hith
KHMERFHINAdeopapposaurus FIAXHEK 5 2 LEN3.5
(Martinez, 2009), Leyesaurus X HE 5 2 bt 4
% (Apaldetti et al., 2011). LFGT-ZLJO069 ] %5 =%
HEK T S RRHE K 22 BN 1.26, YFIREEE T N 1.47
(Young, 1941a), 215 &N N 1.18 (Wang et al.,
2020), Adeopapposaurus¥% it 2 (Martinez, 2009),
Leyesaurus’§1.33 (Apaldetti et al., 2011).

I L BUME ) T S5 EE, LFGT-ZLI0069 56 i1 55
TEMEMER IR, AHANI (OIS, 2010) M = 5 J
(Young, 1942, 1951)F 55 4Z50HE A A& e 4, 177 5 M
Je(Zhang et al., 2018) 26 78AE i (< o R AR T 5K
F) B YV B R Rk R (Young,
19412) 175 8 (Wang et al., 2020), T ¥ 56k
MER IR K, I 2 SEMEAE M B 1K

LFGT-ZLI0069 I S AE 1, FIRT5RALT 5 K
WREAZ ZWIACE, BTRALT HEARFTH 0 =5
Z—hh, TIRE RN STUMESF 4R B, FE8EIZE10
BT, B 10UMEAR SR, FEm 5 4

HHE

i1, IR LTS K 2 FKHE SRR L

LFGT-ZLIO069 1 15 HEZ & N 1477, 5V IR
Foe B AN e —3, ARTFRE15TE
e LFGT-ZLJ006975 ME 1 B AT 2] J5 — B 7E
B AR TFfk=E e (Young, 1941a). 15 Ji(Wang et
al., 2020)f1%% M ¥ (Zhang et al., 2018)F, JEHEETY
HE AR AR TR0 F 0 A B S

LFGT-ZLJO069 1) 15 I AR 41 4, 2 2 54T
T 3k 5 51 18] e MR oK, AR JE WSk 5 45 )
BeUZ T 40 A, AERR BTG, B2 8T I XOZ U
gaw, WSk 585 RRIE R, 2148 IR, ik
e BRGNS, K HME R 2K Adeopapposaurus
(Martinez, 2009)—%{ .

A# ELFGT-ZLI00693E T McPhee % (2020) 1
BARF AT RAE K E i, BHIL62N 3
JG R 378 AN H 4l AE BE KR AR, 3 A BLOK B
LFGT-ZLIO069 M RAE K B AL E . #id TNT 1.5
(Goloboff and Catalano, 2016)i#1Tiz %, KHES
#.#% 2 (traditional search), # & 11510001k, &Ik
TRAF 10N o 12 5L 159 21 128 Wi I 6] L B, WK
(tree length) 1357, — B4 8 £ (Consistency In-
dex, CI)’N0.329, % +5%(Retention Index, RI)N
0.683. /& =M H A EHIZ 0SNG, R
2 M2 HE B (E8) 4 R T /R LFGT-ZLI0069
L F KM FELWN R, 5 Coloradisaurus (Apaldetti et
al., 2013, 2014 Glacialisaurus (Smith et al., 2007)
FIRINE 2 5y 32, R T B AV EGE 1) RS K
BRFZR. LHAN T WA SRR m AXHEHEAR
(A BT 28 /0 DA R v ) =5 MR ME 22 5 119 T 5T
FUME I B O R G o B — NI A B S
—ANTERTME B 5B A 5 B I g T
JIG A ™ 5 S il ) SN R

SRS, LEGT-ZLIOOGORAZIRI — M, Al
S TE SR BR, H FE A & I BA 2 1 %5 SRR AE,
L I Z9UHE N HE (10 % 25 5 46 3 At B3 43 A0 1
TR RAFAE A T 22 5, ASMEAE A I v 2 T T oAt
KB R G MR A ik Bk g iz v B
RS, K HIAARI CER . FR, R
56 4% G I SUHE AT 15 4 32 B LFGT-ZLJ0069 7 3F i
EAME, MR BB BAR AT RE AR — T AT .
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LFGT-ZLJ0069 [ R 4K 71 7)1 2 £

Fig. 8 Majority consensus tree produced by the phylogenetic analysis of LFGT-ZLJ0069
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T s B R B )E TR AN
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Ja& T 1) 7 A S v A b I 2K, KR 2 4 KT
LT %5 SO R A B RS RG R B T4
RALFGT-ZLI0069 A N KAHME SR o XK TIRAN T
i A AT PR i A 25 288 v DR ME e R R e ) T AL
AAEEE L, $Em 7 RME RN & & o 5
FE, 09 78 7 R Rk 2 R e 3 W R I
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BOS  PIALE A T R O S B
fR R AR T O R B TR
BRI BB R, Rk — I 805 .
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