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Intraspecific morphological variation of Paratingia wuhaia frond from
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Abstract Tree crown leaves of Paratingia wuhaia from the Asselian (early Early Permian) in situ preserved peat-form-
ing flora, known as the Wuda Tuff Flora or the “vegetational Pompeii” in the Wuda Coalfield, reveal notable intraspecific
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variation in frond morphology. The once-pinnate compound leaves of Paratingia wuhaia consist of large and small pin-

nules. However, the original diagnosis only described the morphology of those pinnules of the middle to distal portions of

the frond, leaving the small pinnules of the basal unknown. Newly collected crown frond specimens preserve both the

basal and apical portions of the once-pinnate compound leaves, with both large and small pinnules visible. These speci-

mens show that the small pinnules at the basal part of the frond are fan-shaped with 2-3 deep lobes or multiple slender

teeth and with veins that radiate and bifurcate. This demonstrate that previously reported specimens of Paratingia daton-

gensis with this type of small pinnule morphology from the same locality actually represents the basal and middle por-

tions of the once-pinnate compound leaves of Paratingia wuhaia.

Key words

SYSTEMATIC PALEONTOLOGY

Phylum Tracheophyta Sinnott, 1935 ex Cava-
lier-Smith, 1998

Class Progymnospermopsida Beck, 1960

Order Noeggerathiales Némejc, 1931 emend.
Wang et al., 2021a

Family Tingiostachyaceae Gao ef Thomas, 1987
emend. Wang ef Spencer, 2017

Genus Paratingia Zhang, 1987
Type species Paratingia datongensis Zhang,

1987

Paratingia wuhaia Wanget al., 2021a emend.

(Figs. 2-7)

1999 Paratingia datongensis Zhang: Sun et al., p. 1025; pl.
1, figs. 1-3; pl. 2, figs. 1, 2.

2003 Paratingia datongensis Zhang: Sun et Deng; pl. 1, fig.
9.

2010 Paratingia datongensis Zhang: Sun; pl. 3, figs. 6, 8.

2014 Paratingia sp.: Wang, Pfefferkorn et Feng, p. 2789;
figs. 2h-2j.

2021a Paratingia wuhaia: Wang et al.; figs. 1-3; figs.

S2-S23 in SI Appendix.

Holotype PB22126, deposited at the Nan-
jing Institute of Geology and Paleontology,
Chinese Academy of Sciences.

Emended diagnosis The stem is monopodi-
al and unbranched. The once-pinnate compound
leaves and pseudo-strobili are directly attached to
the upper part of the stem, either together, or with
only the compound leaves and stem forming the
crown. The pinnules are arranged in four rows,
with plagiotropic attachment. Two rows of large
pinnules are attached on the lower surface of

the rachis, and two rows of small pinnules are

Paratingia, Asselian, Wuda Tuff Flora, morphological variability

attached on the upper surface. Large pinnules are
oval, elliptical, lanceolate, asymmetrically lanceo-
late or sward-shaped; their basal portions are semi-
amplexicaul, and teeth are present on both the lat-
eral margins and the apex. Small pinnules are
oval or elliptical with toothed margins. Some
small pinnules at the basal part of the frond di-
vide into two or three lobes at the distal margin,
with each lobe further dividing into several fine
teeth; others split into multiple slender teeth. The
leaf venation is radial with several veins extend-
ing from the pinnule base and bifurcating one to
three times before reaching the teeth on the later-
al and distal margins. Pseudo-strobili are cylindri-
cal, heterosporous, and bisporangiate. Sporo-
phylls are whorled, proximally disk-shaped or
dissected into segments, distally upturned and dis-
sected. Sporangia are attached adaxially and prox-
imally to sporophyll in single ring. Megasporan-
gia are arranged in a vertical row, each bearing a
single functional megaspore. Microspores are of
the Calamospora-type. Both the rachis and the
axes of the pseudo-strobili possess bilaterally
symmetrical vascular bundles. The stem exhibits
the anatomical characteristics of gymnosperm
wood.

Speimens Examined PB205895-PB205900.

Locality Wuda Coalfield, Wuhai City, In-
ner Mongolia.

Horizon and age Uppermost Taiyuan For-

mation; Asselian (Early Permian).

65 %
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PN V5 & (Paratingia){X K 9T+ B 5 F7 /K
f L Z (FKTL, 1987; #h5d B4, 1999; Fh e Bl XSk
#, 2003; i 7 ), 2010; Wang et al., 2009, 2014,
2021a), ;M Z MBS B> 72—, i TR
G IR B o, S H L () RO AE P (5K 8L, 19875 Fih e
), 2010; Pfefferkorn and Wang, 2007; Wang et al.,
2014).

FU U7 i J& (Paratingia): T w0 B 1 5 KR R =
B 401 PH A () A A A g ST, A R O R (R
Uit (P. datongensis), FoJBAE %5 5E J: <P R 5%
Mok sE, B I, M BASEE, BA DYATHES,
WATHE b, WATAE o R T BT, 5 %0 2 96 4,
SPTE, 615 T 2 45T T8, 5 80 - H 200K, a2 0 T g
8RS o A R AT R TR 2 I 1y Ny L o [ D R
AR /N T Ko OB IR, = B (5K,
1987).

2B AR AN R I T N 5 5 5 05
SRR TR L BTN =8 4 L v (P e A
1999; #h o &h. XS HEEL, 2003; 7 58 &, 2010). EZ
S (Wang et al., 2009)4k & T 5 ik 8L U4 W (Paratingia
wudensis), AR H N5t SIS HEH T — &% K5
He'5 RN TS M 2 T8 K L B ACE, X% &t
VIR BRI . ST AR TR 454, LA
KIFAI R MMAFIRESA 7T 2mrR. bEE,
T ZE %5 (Wang et al., 2021a)3E T [F — K LK 5 2
A B AR S T S ML (P, wuhaia), $68 7
HE+ BRI ARM g5 RAE, I B A
ok H & TR T HEY(Wang et al., 2021a). 2,
M Sternberg (18214 i 47 b I P K . i [X e A 7
' 7% W Noeggerathia foliosall K, fix 48 W /N 1 22
R AR R I B R G KA B ) R T .

H T, ¢ T 40014 I AE 0 A A 10 7= Fn 2 A 3 22
KAWTNHAMX: H—2 PR A& T
H 1) K [F) $ 15 M (Paratingia datongensis) (5K Jil ,
1987), K H K2 T00AR; H 2 P9 58 17 ik 4 K Ji
AL P AL, AL S ak LG I (Paratingia wuden-
sis)F1 % ¥ 30 145 I (Paratingia wuhaia) (9 5 )« XS
L, 2003; F0 7 81, 2010; Wang et al., 2009, 2021a).

PfefferkornflWang (2007)7E 5%} N 52 d7 SifgTH
B R S MY AT RN, BT HRE
JRRAR 2265 4t 2 THUBR 3 PR 31 H 44 32 2 73 A B JiR 3
AE J5 h f0) BRI T A e o o 2 T 65
JE RTS8 K L B AR TR ) 2 A F R
wAEREREERE D, REH KBRS TH R
B P B M ZEFAL A (Wang et al., 2012, 2013), 515
IA 6 H 82 3% 1) Caulopteris wudaensis—Paratingia
datongensis?l. & M Lepidodendron posthumii—
Paratingia datongensisTE V)T & FEATXT L, 72404 3
R L PRAPIRS Y R R b B — 2, s
TR — B = A A H A Fh . X
2003; £ %, 2006; ¥h 5 B, 2010; Pfefferkorn and
Wang, 2007; Wang et al., 2009). & 4 7] H # &
(2004) 5} 58 7K 22 1 G it B 390 1T RO IT 7S, S35 6
TS EER RN B S R JE AT . 4 0, P
efferkornfllWang (2007)$ 1& 1] 4™ 3% 252 43 A7 HIAE )
BEVE 112 A0 40 B e R 2H, A T S ik 5 i 2
Z FJL K 4b(Wang, 2010; Wang et al., 2012, 2014;
Schmitz et al., 2021).

FRYEIUA IRAE, 5 P9 528 5 5 H ikE 1K A
L7 ' (Paratingia datongensis) {1 b5 A () 52 8. XS
JIEE, 2003; 072 B, 2010)F1 2 ¥ HL U5 H(P. wuhaia)
FrA(Wang et al., 2014; Wang et al., 2021a){EM 7
B ACAPRAI S E S ORI L i BEAR AL, W3
NFKEF— B FE —FE . EFEIEFERAES
B ZBARABEAT T TTHERAE, B4 & 1
TEAS AL S AT IRV, DA S 4 3 A R SR 1 &
MR E .

2 MBIV

AR A M ELER B NS Sk H6 S
JE 2 AN 75 A2 AR R KL B KA 2 R R
i, HEAMJE T F =3 4 K5 4 (Pfefferkorn and
Wang, 2007; Wang et al., 2012, 2014, 2021b; Schmitz
etal,2021). CHFTERIIARA £ ER20214F7E S
R AL I R T AR R AE RN %
Hiy N3 B At ] o b R T 5 100 5T 8 7 b 44
(UGS, 2024).
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Fig. 1 Map showing geographic location and stratigraphic horizon of the Wuda Coalfield, Inner Mongolia
A, ZMIERRERACHAAT M. B, TR 5 IR B3 2 A T 0L, = 0% BRSO A S AT AR A B B AR 7 b CRZR6 S IZ TS IR 2

] AR A 2 B J2 T . AR 58 GS (2025) 1508%5; BAS B ]

(He et al., 2021),

A. Red triangle indicates fossil locality. B. Showing stratigraphic distribution of the Wuda Coalfield; black triangle indicates fossil site. C. Showing bedding
plane of the tuff bed between coal seams No. 6 and No. 7. The approval number for A is GS (2025) 1508; B is modified after He et al. (2021).

6 b A B 46 SR H Farion-Demaret“ (1999)
S TV, @ SRR AR N 55 S AR
SRIEHGIB R AR B T ToK SR, H2R ) JE BED800
R B F AT E A R . {8 F Image JE 14 %)
B AR AT W B8 SR K HUAH O H 4, F1Photoshop CS 6.0
AT AT BRI

H a7 91k, Bt H S 75 i F S E 2% 5 i id
RIBAEAEZ P il, S Z X T2 R B ERIA RIEIEH
PRAER) LTI TE . 25 18 BRI H 5 77 - AETE 2%
BN R PRI AR 4EE R, T HERR T
TP TSR IR AHE 51 B 478 TR, A SCR A 1 4 3 R 5
Ak 232 F B H 8 38 ARAE S i 98 A B 07 58, BIR
F“& - (compound fronds) "X & I+ (leafy shoots)”,
K H /N (pinnule) X & <1 (leaf)”, K H “fl
F & i (pseudo-strobili)” >k i & % JH #% B (Wang et
al.,2021a,2021b). F34b, JTT(E A K 55T ABFF
BEAT R EE, AR SO 4% B22R FH <R Sk Bl 3 “large pin-
nules”, 4k 52K F /N SR B 3 “small pinnules”.

3 RGHAEMF

4 Z1E 417 Phylum Tracheophyta Sinnott, 1935
ex Cavalier-Smith, 1998

AR FHEMPIN Class Progymnospermopsida Beck,
1960

M it B Order Noeggerathiales Némejc, 1931
emend. Wang et al., 2021a

& Mt #8 & Family Tingiostachyaceae Gao et
Thomas, 1987 emend. Wang ef Spencer, 2017

LS E
¥R Paratingia datongensis Zhang, 1987

538¥& M Paratingia wuhaia Wang et al. 2021a

emend.

(K2-7)

1999 Paratingia datongensis Zhang: ¥ 53 B %, 102571 ; Ehi 1,
El1-3; EhR2, E1, 2.

2003 Paratingia datongensis Zhang: ¥ 5 &y, X8 &L B,
9.

2010 Paratingia datongensis Zhang: £ 5 #h; EfR3, K6, 8.

2014 Paratingia sp.: Wang, Pfefferkorn et Feng, p. 2789; figs.

Genus Paratingia Zhang, 1987
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2h-2j.
2021a Paratingia wuhaia: Wang et al.; figs. 1-3; figs. S2-S23 in
SI Appendix.
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B2 5015 H (Paratingia wuhaia) 22T K — UCRRIR 2
Fig. 2 Stem and once-pinnate compound leaf of Paratingia wuhaia
A BRAME S (bR A S 5 : PB205895), sn L M-H AT o B. B2-Arf Z (75 HE DX A BOK, 7% SR 3 DXl xR BT T O K (BB k). C.
2-A 8] 7 R IX 355 PR TR, 7 20T 3 X 45 T i R S £ /N (1 3 3k ) o D TR 2- A5 0 7 HE X358 4 IR, 7% 52 v 0 DX 3 A e B4 DK (S 5 Sk A
T EL A3 35 4016 i /(A €57 Sk ) 2 LP = large pinnules (K H); SP = small pinnules (/).

A. Overview of specimen PB205895, showing compound leaves directly attached to the stem. B. Enlargement of the area (left quadrangle in A) showing asym-
metric, lanceolate large pinnules (indicated by black arrows) at the basal part of leaf. C. Enlargement of the area (middle quadrangle in A) showing small pin-
nules with deeply lobed distal margin (indicated by white arrows) at the basal part of the leaf. D. Enlargement of the area (right quadrangle in A) showing a
lanceolate large pinnule (indicated by black arrow) and a small pinnule with weak fine teeth on the distal margin (indicated by white arrow) at the middle part of
the leaf. Abbreviations: LP = large pinnules; SP = small pinnules.

Kt (E4-C, 4-B), Suf EEEH /N 2A6EE . B9 FRHIBE N BRI Y .

%5 (K4-B); K4-CHI4-DIE M ELiiE B R T A, — S6 OB R A 1) B, A I TR N
F—Z e, @R b, AN T R R R RS NE R 2 R PR B & e R
R . AR AL M) — S (E4-B)Bos B BN H AR5 4000 1 (B 5-A). K250
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B3 Vi (Paratingia wuhaia) ) 25T K — UCHAR & ik
Fig. 3 Stem and once-pinnate compound leaf of Paratingia wuhaia
AL BRAME Y (bR 42 25 - PB205896), /s M A AL 1E KT .o B, C. 1¥I3-AZ AN o 1) 75 AE X S e % 180°FXI TSR, 7% 52 TR 8 IXC 3 A e R B f K
(AT )R TR IR L /N (A B E3R) . D. BI3-AT5 I 77 AE DX I8 % 180° TR BUK, 7~ [F] — 52 It RIS TR B 1) /0N 15 56358 1y /N i (SP D) L T TR 24, i
B BN (SP2) K TR A B A IS Al U s LA R BB R B KT (LP) . E. EI3-D TR R LB /N (SPI AR CK . ¥ LP = large pinnules (KMH); SP = small
pinnules (/M)

A. Overview of specimen PB205896 showing compound leaves directly attached to the stem. B, C. Enlargements of the area (left quadrangle in A) and the area
(upper middle irregular pentagon in A) after 180° rotation showing asymmetric, lanceolate large pinnules (indicated by black arrows) and small pinnules with
deeply lobed distal margin (indicated by white arrows) at the basal part of the compound leaves. D. Enlargement of the area (right irregular hexagon in A) after
180° rotation showing a small pinnule (SP1) with deeply lobed distal margin at the basal part, small pinnules (SP2) with only weak fine teeth on the distal mar-
gin at the upper part of the same compound leaf, and a lanceolate large pinnule (LP). E. Close-up of the small pinnule (SP1 in D) with deeply lobed distal mar-
gin. Abbreviations: LP = large pinnules; SP = small pinnules.
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K4 itk M (Paratingia wuhaia) ] — UCHAR S, RS 8 1 Al e sk B —AMRE
Fig. 4 Once-pinnate compound leaves of Paratingia wuhaia, probably belong to the same crown based on their orientation

A BRABE S (bR A9 5 - PB205897), /n £ M BRI AS . B. FI4-A b5 HE X8 K JBOK, 7 B T] 1A DK (3 € 7 k) AN T00 0 R R 482 A1) /0 i (1 B K)o
C. [E4-AZ2 0 7 HE DX S OR, 7 70N I T3 R VR 24 (SPL, SP2) R B A S5 411 45 (SP3) A8k . D. ¥4-A% R 7 HE DX S TR, 7 /0N I T s E VR 2(SP 1,
SPA4) [ (X FL 1 55 £ 14 (SP2, SP3, SP5)IAZAL o E. [El4-AZ M 55 24 75 HE X R B OR, 7% 52 P 8 X 358 T3 ¢ 2R ) /(37 3k ) 72 LP = large pinnules
(CK); SP = small pinnules (/).

A. Overview of specimen PB205897 showing general morphology of the compound leaves. B. Enlargement of the area (upper-right irregular pentagon in A)
showing ovoid large pinnules (indicated by black arrows) and small pinnules with weak fine teeth on the distal margin (indicated by white arrows). C. Enlarge-
ment of the area (left quadrangle in A) showing the transition of the small pinnules from deeply lobed (SP1, SP2) to weakly toothed (SP3) distal margin. D. En-
largement of the area (lower right quadrangle in A) showing the transition of the small pinnules from deeply lobed (SP1, SP4) to weakly toothed (SP2, SP3, SP5)
distal margin. E. Enlargement of the area (lower middle quadrangle in A) showing small pinnules with deeply lobed distal margin (indicated by arrows). Abbre-
viations: LP = large pinnules; SP = small pinnules.
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K5 ¥4 15 I (Paratingia wuhaia) ) 2

Fig. 5 Compound leaves of Paratingia wuhaia
A-C. JE7~ S i A RO T 28 ST TR (3 X i R 00 o PR 2R B B A (/i o B EIS-A T A XS ROK, 7 7] — 52 et v T YR 2 (SP1-SP3) Rl X A
TS A 1 (SPAY I /NI o D, 7 52 it TR0 IX 3 e BB T 8 A8 D BT 9 [ T B A (B B K 5 B0 % B8R (B (0, L T i N LA S5 A 5 B /N o
K45 : A. PB205898; C. PB205899; D. PB205900.

A-C. Showing asymmetric lanceolate to lanceolate large pinnules, small pinnules with deeply lobed or weak fine teeth on the distal margin. B. Enlargement of
the area (quadrangle in A) showing small pinnules with deeply lobed (SP1-SP3) and weakly toothed (SP4) distal margin. D. Apical part of a compound leaf

showing lanceolate, elliptical, ovoid, and oblong large pinnules, elliptical and ovoid small pinnules with weakly toothed distal margin. Specimen numbers:
A, PB205898; C, PB205899; D, PB205900.
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DU, XL GRAF ) R AR A A BoR R EE AR SRS, B e s XA DX K
i BN E RS (K5-C, 5-D, 6-G)o AN TR AR AL I AR — S, AN I3 98 1 T, K

RIS R T Sl A O HZOE d/INAR R AR N, TR AR X R e AR Dy
N PTEASRHEIER N B A 2B (25, B7). T8, BRI . IR Y 8K MR T ; /it el
ZiEDS e = ol R PR C T TR= ~R = R NN N R, 3825 AR A R R T B [ E,

El6 KI[EFL 5 M (Paratingia datongensis) 2 iEHL15 (P, wudensis)FN 2 0L 15 i (P. wuhaia)
Fig. 6 Specimens of Paratingia datongensis, P. wudensis, and P. wuhaia

A, B. KR, 2Rk B 5K EL(1987), 7 NHTEAR 5 AR AR K [RE, /NN BT S R R R . C-E. £ 5 #1155 (1999)1d 3 MK AL A -, 7/ 55 A
BRI TR K 1t AR 22 S Bk, HLEB oy AN AT IR S . F. SIARL AT (Wang et al., 2009), 7~ FL B AR/ . G-H. S 4 (Wang er al., 2021a), 7~
AN ORI (R TP R TR 28 S Bk, /NI AT o R IR B . AR ARG 5 AL Mp-84061; B. Mp-84062; F. PB20781; G. PB22136; H. PB22133, ¥E: LP = large
pinnules (A M); SP = small pinnules (/M)

A, B. Paratingia datongensis (Zhang, 1987) showing small pinnules similar in shape to adjacent large pinnules; small pinnules are relatively smaller and lack
deeply lobed distal margin. C—E. Paratingia datongensis (Sun et al., 1999) showing significant differences in both shape and size between small pinnules (some
with deeply lobed distal margin) and adjacent large pinnules. F. Paratingia wudensis (Wang et al., 2009) showing needle-shaped small pinnules. G-H. Paratin-
gia wuhaia (Wang et al., 2021a) showing significant differences in both shape and size between small pinnules (distal margin not deeply lobed) and their adja-
cent large pinnules. Specimen numbers: A, Mp-84061; B, Mp-84062; F, PB20781; G, PB22136; H, PB22133. Abbreviations: LP = large pinnules; SP = small
pinnules.
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C

7 gL I (Paratingia wuhaia)Bh N TS AR ALK R BOE R R
Fig. 7 Schematic diagram showing intraspecific morphological variation of
Paratingia wuhaia frond
AL SRR OR B SR, R RN i [ S 2 T (K AR A
B. HEZ T 75 B B X, R BRI BRI T, N HIR R, R
F/NHFR 2 B R A 2R B 7 A S LRI AL, K R R 2

WEIEL T, /N S A IR 22 GR TR, KR/ IN i 8 i AN L A5 AR A

A. Once-pinnate compound leaf showing variation of large and small pin-
nules from the base to the apex. B. Basal part of the leaf (below dashed line)
with asymmetrically lanceolate large pinnules and often deeply dissected
small pinnules; both large and small pinnules possess distinctly toothed mar-
gins. Middle and distal portions of the leaf (above dashed line) with lanceo-
late to elliptical large pinnules and elliptical to ovate small pinnules; both
large and small pinnules possess only weakly toothed margins.

NGB, AR RN

3.2 LEEATHE

AR A B — UCPPRE i B I A S
PEL 2 PUATHES, BLRCOR RN 2 H 53 X
R TBCS K S5 R AIE, e 5 40014 & (Paratingia) %
SEHFAIE 0 8 (5K 3L, 1987)—F. HEi Ak, 34
bR AN AN 14 1, 3 i oK TR HEL 14 - (P. daton-
gensis) (7KL, 1987; K 6-A, 6-B). =1k #l U4 1 (P.
wudensis) (Wang et al., 2009; ¥ 6-F)F1 % i f1l 15 i
(P. wuhaia) (Wang et al., 2021a; ¥ 6-G, 6-H) (£ 1).
Horh, KA L4 (P. datongensis) P #5 Zbn AS (5K 33,
1987) 1) 7N I 8 = T v 8 284 A 4 i, HL K&

B LN T g o ik L (P, wudensis)
o, DR/ i SR T B X0 T S i A . A
PONTITR= N T 97 N =y o =i S kbt e N k74
I ANIRANG == U DI D N NN L - SR
SN, LA SR RSE 22 7 SRS R IE 5 £ 4 5%
(Wang et al., 2021a)ai 4 A & 1) 5 i 005 - (P.
wuhaia) 764 — 5, B 4 BT R AL 8 T S g3k
M (P. wuhaia). [EI, AT AR AR T 50
Wi 8 SCH TR REAE(Wang et al., 2021a), T H 4 TH
oo T H /AN R TS SRR TR A& 32 4k, B
PN SRS AN WA NGEE | RS Ea Wi 3 K i
BB BRIE . MR BRI T /N H B T AR
Ui PR AR, SR D O R e [ 1 L AT o A B AR i
0 52 - R 5 T L i R 2R D R /i, FE AR
AR A (Wang et al., 2021a)_EJ& B2k (1, T 24 B bR 4
AR

AN 5 e 4 TE R 5 a2 R RS DK R LA
(Paratingia datongensis) () v #1555, 1999; Fh v & |
XS k28, 2003; 75 &, 2010; B6-C—6-E)kbr L& T
B gLV (P, wuhaia). — 75 THI, X S8 b5 AR T8 25
fiE 55 5 Lk R — 20 0P 5 (2010) 0 7 5
)55 (1999) A5 A& (4 AT Bl 6-C-6-E)FR, El6-Clfitx
A5 B A N BT A 6 A — B R
Syt 9 2T i 0 2 A 55 I, 32 1) b I
N ORI BB T, [R] A /) it Ay e T LRI S FLOR 1A
2, K 6-D—6-ER b5 A J& T~ 2 i 40 14 i o B AR
RS, R TR R M DR T /N - S5 R AIE 5 24
PR A it FE L 1) 5 g 406 I TR S LR E W & .
F, 53— J7 18, X LEFR A 5 5K BA(1987) T & SR
EEPN NP ESCATE SPNEE v N
FUNHTEAS B SR — B, R 1 2 /0N i T YR 22 1R R
FEAE R R A R bn A B2 TR, $5 ik, i
WFFEIN N b DUAT i T 15 A 45 o ) K [R] 400 4
- AR A 2 I T 5 DL A I

HFIES AT O EER . ZRBERTL B
WHBLH] S P I AR AR SR A 1) — TR 4R
Fr(Royer and Wilf, 2006; Adams et al., 2008; Xu et al.,
2009; Kidner and Umbreen, 2010; Givnish and Kriebel,
2017). AR 4 PAAE W 95, 5 3k LA I (Paratingia
wudensis) Bk A 14 M (Tingia unita) (1R 7N - 4
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=1 AXHRASIIEMH B (Paratingia) & FHHIXTEE

Table1 Comparison of present specimens and other records of Paratingia
iEd
= _/jE . . .
i KIHFA Paratingia datongensis Paratingia wuha'ta Paratingia wudensis Paratingia wuhaia
(= P. datongensis)
kS 7 2K IUERRGE IERRGE IEREGS u A7 IERGE
A . THN; % i THN;
" % Z11—13 mm 2R #£]5—10 mm 2R T Z12—11 mm
AR N .
ORI i, k. s, B e w sy SRR
FEFA SIS I kR, BT kR, BT iy
e AL, AT W A, BRI pukz 375,
Jo R K4)7—102 mm; KZ18—42 mm; £:£128—60 mm; KZ19—65 mm; K £124—90 mm; FEZ)
; 5 £14—25 mm 547 —14 mm 5 £)20—30 mm FE£)3—13 mm 9—31 mm
KK 58 b 2:1—5:1 1:1—3:1 2:1—4:1 28 1=7 ¢ 2:1—5:1
R A IR Sk
AR % B s, LR R IR =M ; R EE IR TR ) /’F‘ ,
TSR B4R 75 JEXT TR BB
K#)5—25 mm; - KZ)15—18 mm; K H[1A25 mm; K#112—18 mm;
AR P £14—16 mm TR P £)7—8 mm PE#£11—2.5 mm T& £16—9 mm
ANIR S 1:1—3:1 3:1—4:1 1:1—2:1 10:1—20: 1 2:1
Wk EIRINIGR BURARBK P, EIRINIIGR TSR KT, BURARBK P,
ZHS X ZES X T ZHES X ZHES X
7 RE ey 8t IiNiipNERwEl NE ey 8z 5 Sk P 5 Sk
EAL NIRH 1L PG 2. Ll PG 2H. YN KIEH
51 SCik AL (5K 5k, 1987) (PATB, 1999 (Wang et al., 2009)  (Wang et al., 2021a)

N E) . XSERL, 2003)

ey g BAT DRy T ZERE L BB B WA
Fl(Wang et al., 2009; 2021¢). 4R, 5 1 %5 & A [,
By LA I (P. wuhaia) R T JEREIE R 5 R M52
oA T 221, TR T U ST i B0 X . % T,
= T AR A T 3 VR 2 D9 % IR SR B s i T e A
HAPEER . BT I, Bk
RN SN BR ) O B A R 2% B 1 H, AL T3
B Ak 55 A0 T [ 45 4 2 2% A1 T R A 85 v g e
R ILE 2 9 E A, BAESS LR T RIEMH K
H Al LA R 3R 1) B KAk (Royer and Wilf, 2006;
Xu et al., 2009; Kidner and Umbreen, 2010; Givnish
and Kriebel, 2017). [AlH, & T HAth K HE A5 4 1) BF
Fo, H BEPERIAN G VR TR B A N Fe AE D6 A &2
AR A 358 S B BE A 3R e KA 3 B 1% 5 46 (Deen-
gler, 1999; Ali and Kikuzawa, 2005). [, 3+ 5
WAL R R LR A S AR T R A
ik, A7 T 52 T 1 DX 3 T i R 2R /N I PR A T RE
F& N T AE G BEAF O 8 i (0 P 55 2% 11 T R AT RE DR/
Vv T ) R ELSBE R, 3E T 156 AR PR 3R BB 22 ) Dl e >
BEAT AR

4 #Z& w

WA R G 57 R0 T, WAR A CRAERZS FI
JoT B MRS M A B o A O T A A R AR AL OR
IR, 788 IRV AG AT RE % 9 AH OGS 1) 43 28
PR A E N A RS . 15 T e >
KL R JEAL B, KB A AR AR AN 52 B B A A
FI AL BA AT, 5 HEADLIAT 2 2 S S 3 R A B 1 ) )
Pz —o AR —BHR T ZME R R
(M N T 78 AR AR, Rl R T R MR R
I 52 SR AR A TR R /IS - T g R 2R PR R IR, 52 I T
R I H 8 T 228 A Y DA ARG [ T BB T R ARRALE o
It H, VA0S b, B AR R0E T 5 1k B ) K ]
AT (P. datongensis) I bR A SEFr b8 T 5 40l U
(P. wuhaia).

BUS R B rE a5 AR I A
sty < T B A A A IR, M R v 4 R O 8 b
AR VR L R ST SR, £ — I
BULL 0 B
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