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Abstract: Nilssonia Brongniart 1825 is one of representatives of Cycadophyta. It was widely distributed in China and
the world through geological time. Recently, a pair of specimens of Nilssonia splendens Sun 1993 was discovered from
the Middle Triassic Linjia Formation of Benxi, Liaoning in Northeast China. The species differentiates form other
species of Nilssonia in their leaves with a slender rachis; veins generally without bifurcation, clear and thinner, slightly
dense, closely to parallel, slightly upward curving to the apex, occurring at concentration of 28 per cm. Since N.
splendens was first identified by Sun in 1993, the species has only been documented in the Upper Triassic in East Asia.
The present specimens are the first record from the Middle Triassic. According to the present fossil specimens, and the
transitional relationships of laminar segments and rachis from type specimens of Tianqiaoling in Jilin, China, the
reconstruction of N. splendens was suggested. The origin and diffusion of N. splendens suggest that this species from the

Middle Triassic Linjia Formation, not only enlarges the knowledge in taxonomy of Nilssonia, but also provides an
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opportunity to understand the evolution of Nilssonia in the mass extinction through the Permian-Triassic transition and

its subsequent recovery in Northeast China.
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2 REehHEWF
INEIAEYI] Cycadophyta
TR Cycadopsida
HERH Cycadales
JE/R3&J& Nilssonia Brongniart 1825
i A KM JEJRSE Nilssonia brevis
Brongniart 1825
TENRJE /RS Nilssonia splendens Sun 1993

1979 Nilssonia acuminata, FHHEY, T 313

1980 Nilssoniocladus sp. Sk %", T 195

Nilssonia acuminate , [ I, T 200, FM2, K1

1993 Nilssonia splendens, P BT 77, FIRT 21, &l 4-5; IR
22; IR 23, & 1-4; FRR 24, & 1-4; B 25, K 1-4

2012 Nilssonia splendens, Yukawa 551, 30 11, & Sa

2016 Nilssonia splendens , AT BT 219, EIRR 149, & 5-7
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Fig. 1 Specimens of Nilssonia splendens Sun 1993 from Linjia Formation
a—1E f1 i#545 (part and counterpart of specimen); b—FR1: )5 FIFRAIE A (1abeled specimen): PF—3843 31 F H. 3 #4(%4 4 (partial leaf with three lamina
segments), LN—3k [ HALP4H—HZL A (a lamina segment from other rachis), RA—ZL AT BEML 74P 4H  (possible rachis with no attached lamina
segment); c—% a AT MIARAS SR K (enlargement of the right—side specimen in Fig. 1a); d—4EiHJE/RZEP R B EHE, AR A 7L 5 EHEH 7

2 JEAAI K ( partial reconstruction of Nilssonia splendens, showing the arrangement, morphology and venation of lamina segment )

AN R RRT RERI RN 1h, AEHGIA0P4 RA). T VEAL Y 3 mm, FEAKFG AT WL 2~3 259\L0; A KA
P ES K ED 6 cm, Tt 4~6 cm; P4, R, 5 0.8~1 cm, K 2~3 em, %%, 5125,



196

2023 4E

5500 22 1 60~70° , P 30 30T A, T i A [ (P
1h) 5 WK T, 40, & A 2R 3655, AN 00 X178k
Thiv, 5 1 em T HLKZY 28 (18 1d).

3 Wi
3.1 #EmRRREMILE

JeRF B FEFHE S PIM BB s IE, 2%
SRR BT AR TR, A5 A TRk ) b (B T
) T A TCER A Y P A i BOR 4 B4 S,
VAT YRR A A AR R R 8 AR TG S R 7 B
SRR B, I BRREACR 73 )

S M FIARAS G RN JE IR AR A LA ¢
B ARATYIRORAT T ARG i 40 P, JE Y
BARAZ T BITE S BRRFAE 5 AR N JE 7R F G B AL
Aew—2, B PRy A s 2 Bk A T T
W, W&, VAT, FEACRS S, BTm R, &1
em FEHIKZY 28 2, e A0 i i iAo B S
0.5 cm Hfk 14 4.

HHTARA OB Y 2 SRR IR R B (1D,
RA), AP TE EE 2 3 mm, A7 2 259\, 1 HLAES
JrT 5 PE Ry ) BEA—B, TR P
SERRLE Y, HEDN AT e ] — RRAE P AR (A ) ) Al

HHTARAS S H A = T PR R £ A2 I JE R
FARAAEFE AL, OTE T Y BT R A 1 2L R Tt
, TP TR ERR AN TS L2 2.

TECHIR /R FmAEY) b, 4200 Jé /K 5& (Nilssonia
splendens Sun 1993) 5 M Pk 8 /R 5 (Nilssonia
grossinervis Prynada 1938). iR 3 JE /R % (Nilssonia
serotina Heer 1878 ) FlZzihJE /R Z& ( Nilssonia tenuicaulis
Phillips 1835) 7EIEA EECAML, #EPPRE M, I
HPGL, AT AN SORARE. 2822 1 J2 KL Bk
JEIRZFAE 1 em HIHJK 15 251, IRBJBIRF 20 5,
FHJEI/RFRATIA 19 &1
32 fEmMRREHPMER

Halle 7£ 1927 4F 2V XJ 15 M )& Tingia 1 #&ATE &
WA, Wl 2P Z R ) R ROk
HEDAE ) P - AT 25 1 7

Y HTFRAS 7S BRI JE 2R 22387 BT ARFIIH kA
WIEW, ] DU AR R R R e A A (8 1d
ZETED). RUE S HTFR A ORAE 1 &R 23 Pt {H 1993 45

INEHNTAE TN JE IR AP, A A7 7R i B Tt
N R 1B S B S i BT SN 11 U B0 I A i f ] 3
R FE RS I DG R 0 43 Hr, WT DL EE AR JE IR S
Pt

G gL DRESTITID NG 5] 1 g N 14 (2 27\ ol f v
IR 24-1; E38 R AERAT R B82S 25 KR 24-2 Fl 23-3;
PRS2 E R 25-2(F 2).

33 HMRRRMSEME

ENIPINRiE7SUEWNDIN S L7/ WNPIN ik I
RGENSAFAEPIFIEI. —FEmh 34N H, BIFRER
H Je/RSEHRAN IR 2% 0 5 —Fh g IR e
IRZF HIHATRER H BN IR R4S 70k B A
TRES.

JNVER AR N IR ER H Y FEERITERTE K & 8
XS, MEMES AR 58 KB AUS B fLA . MEME
Iﬁ]**m.g,lg]_

IR SRR FE B FE X SN S A E
Carruthers T~ 1869 4F-7E 9% 5 24 va RS /2 & 3L T —Fh
B, HAF RS gAs , EA AR RO IR
BAHY) P AR TLJE Zamia AL, Q14 N EJE A
Beania 22, Nathorst,Gothan ,Thomas 11 Harris f¢#fF 57
HEW] 7 X S R T e IR & MEPERRAR B JE R R
J& e Bk S Schimper 7£ 1872 & ¥ JIf |
Androstrobus %) . ST INAE T B PO )1 A8 =85
FRRT R IE A R IZE ), IR S04 R Bk SR
J& . R R IE A < AR I Bk ) 1B IR A s OR |, LA
FLARIYBE R, 5 1A TCAR R FE R BE. TEHP R , H A
1;%:3,7,20]_

ARWFFERDN Taylor 55 UL, FJE /R ZIBIHA
BEH, JEENRRERRBA RRAALE. AME
IR FR AR SHE A B S IR R AL, TR
FRMENE B AR E S IR BRI L BA SRR .

3.4 EWRRRHIMRAES

KRR R R SR E A D b = E IR R
YIRERT & BTN JE IR F 28 4 1R C %A i fe
k. ZAE YA TR AT (] 3).

H =B S AR AU I R R R, AR e
IRZSIATERARR] T — &R, A AR
AR 0 H A BRI R O A R B XA
FE LI T W Tt (1 4).



197

Rl 2 AEmEJe/REPI EH
(3R 8 1B E0)
Fig. 2 Reconstruction of the Nilssonia splendens leaf
(Modified from Reference [8])
a—3CiHR[8THEINR 241 &, 7% M-TH#E (part of PL. 24—1, showing the apex of leaf); b—3CHk[ 8 JI&INT 242, 75 Pt b ¥ P #F1I R #B(PL 24-2,
showing the upper, middle and lower parts of leaf); ¢—3CHR[ 8 TG 23-3, /R FIMF_EF  HFBFI T (Pl 23-3, showing the upper, middle and lower
parts of leaf); d—3CHk[ 8 1R 25-2, 7R FIHZEIBFHAR (Pl 25-2, showing the base and petiole of leaf); e—H#Ei J& /K 5% 1 T £ (reconstruction of

Nilssonia splendens leaf)
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Fig. 3 Distribution of Nilssonia splendens in Middle Triassic
(Modified from Reference [24])
LF—MRFAEYIRE (Linjia flora); Tropical—#i; Arid—T 547 ; Warm Temperate—WEiRH ;5 1—EFNJE REMA T M (origin of Nilssonia splendens);
2— NI HE ) B (coal-forming flora); 3—3% & & (evaporite); 4—45 J5i ¢ (calerete ) ; 5—ei I8 f7 (kaolinite); 6—47 15" (bauxite); 7T—= &5 A £k

(boundary of climatic zone)

@1 @2 A3 A4 H5 @6 @7 ---38

B4 W=7 IR KR I3
(F 3k 24 J&E0)
Fig. 4 Distribution of Nilssonia splendens in Late Triassic
(Modified from Reference [24])
TF— KA P (Tiangiaoling flora) ; NF—JR P (Nariwa flora) ; Tropical—#4 ; Boreotropical—dt /7 #4H ; Warm Temperate— B iR ; 1—E
il J& /K 354k 17 7% s Corigin of Nilssonia splendens); 2—J A 41 (coal-forming flora); 3—7& & % (evaporite) ; 4—45 i 5% (calcrete); 5—f I8 77
(kaolinite); 6—45 45" (bauxite); 7—HiiR kA" (oolitic ironstone ) ; 8—"TARAF FLE (boundary of climatic zone)

HIE/RFR AR B4 -—BLZEYRK RIGEHXGR—E R LR NEANTERSRE, %
GG AR OGR I E/RF R, fEP =&l P& S BaR E. FARP, MR A BlixAie R, 2
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