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(P EPFEB R AT AT fEat 210008)

RE  GLPYCEA BT HAEMACA R I PR T Y ] T Y A R RR AR A, 4
AR FHEY X LB TG K BVE AN IANER ALY T TRR B RHOURR B8 . 0 DURR B R A (4 iy % S B

A MRS

XA PURSEE STHEYN RTED] BRI CHRA DT

AN Z AR AT, K e R B I (Y abe and
Endo, 1935) % 7E #] i i (LR 1L T P 38 ) - 9 2
HE? SR = (I SR S RAF AR A
YA FEEEE N BT A [T AR AR T3
FHY Potamogeton jeholensis Yabe et Endo Fll Pota~

77’L09€1‘/07l‘~2 Sp- o

UTAER, B IESE, RFEM SR (1997, 1998) fEiL T
JUE R B e 1 B R B R AR A
HR — LR AT 1A TR ] B AR Y 875
FRPMRARABE  Fh, X 28 L LARTRY BTl
WY AT THENZER T2 R0E, A0,
IARZAX B B RAE S BTSRRI A
FHFFIEF AT, A SARAPHLFE A RHEUZ
ZEE AT A), T 0 e e AT, (A S
DHERHFHEN ZTo 3L F 2 4L, 52 b, X
SRR B RHEBOA T . BNV 2T
FREE R A

R BHE T 35 FAE Y 2N (Chlamydospermopsi-
da) s PR LR BE 2X ( Gnetopsida ) B SE R BE H (Gne-
tales) , ZAM B E 5 /NMRL BIE 2 22 FHAISE
FRIBERL, AT SRR AR T T ft ARy
KRt ZAREYC AR AR, BT AR R
A 16 MU TR BRI RRIRI KR, A
P AR W HACGHOE . ERRBERHMU D3 — TP i
(Jongmans und Dijkstra, 1973, ZBHEYI ) I A
L AR G5 AR 4 K 5 0 AR T IR AR 40—

YRS H 191, 1999-07-02
TR SR AE R [ AR SE S 9390010 1 H BEE) .,

* " Email :Gue,- S - X@jlonline - com

B A M (foliar physiognomy ) FFAEARXEX 73,
Ah. L 955 e L5 B 2 Potomac BE A LAY H
HWARBKAS Drew ria JEHE AN SERRBERL (Crane and
Upchurch 1987 ,

PR R IAAE R A, WA, A B B A
AR 22490, FAR BAreaE, By AyE, 196 A
SRV . 22 BRI A S A BT W
At B EREOE . LA JEIRAY R o -l Rk i
MAZ B R A 23 (4) i & U IR A T2
FLERE SR T E = AR R 13 &PATK
TR EME AR B [E) B, BRAE N BT s (R, A=
T TS5 REERR AL B AR S BRI AR B 35 A
MW AT B 28 X Bl 2—8 B/ (g4 3
)L [RTE SR BRTE » HERRAE 2R R AR -
ANELFT AR 1 HEAE s MEBKAE IR B 2—8 X HEE 2— 8 #
(RS 3 ) MO Fr s A0 1—3 81y A MEAE :
PEE T I A B RAE B B T IRERAN, BRap L
SEAR A BB MR . T L3 R, TR 24

JFRE B I H B K % J8 ( Ephedra Tourn ex
Linn- ), & 40 &ff, AT b 7578 R R AR
LR, Jb 37T R &R B 56 PO AR AN R R A T 5
B D RIEA 12 F 4 22 Fh, BRI R BRI
S8 4 & A 2345 DAVE AL R R & R
2 HET TR L, IR0 (L et B R
SR T R O 789 L 19785 %8774y
T, 1983 L FEAREE. 1982)
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=F1E44N Chlamydospermopsida (KFKEEL Gen-
topsida)
& B Ephedrales
FFEFR} Ephedraceae
UK B Ephedrites Saporta, 1891 (non Goeppert
et Berendt, 1845)
FHE Z2H/VBG ZER0EE B B S 80ise
T NIR IR (FEMERRAE ) BOBUN A=, LR T BH B A Bk
8% TR L, FEAR R ZI4E S 7E—, WA
JrEE AR NI IR (MERRAE ) A 22 35 I SRk BAE Y
& AR J8 ( Ephedrites) & Goeppert Al
Berendt (1845, I}, Berendt, 1845) &5~ H fi & 4t 55
HoBT AR T QS0 FEEFE Ehedrites johnianus
Goeppert et Berendt 45455 4 Goeppert (1853 ) F1
Conwentz (1886) 73 | ICE T Ephedra A% 1Y)
% % 4 B} ( Loranthaceae ) Patzea &, I,
Ephedrites B T #44 BARANL . E A AIR 2283
T R 44 R — 2 55 BEARURR B S 0ATT 3L BT X3l
RIFE AL A IH N PLRR 35 8 ( Ettingshausen 1890;
Saporta, 1891, Seward, 1919; & A 445, 1986 ; 2=
5. 1988 i 6 1995, #5512 Saporta (1891,
- 22) S LUK B TR LT AO TR A 533 G F A1
56 b AR JBR B T8 A AL AR A TE AR AEAY
WIR ERBAAE Y A — 220, (HiX SR AE KRS
S BUAURR BB FRAERRAT . PR JADURR 28 & i BT R AL
Saporta (1891, p. 26) F-HR 45 fth i 8 J& ALK 7 B ¥
PRE 40 W) b A 3 7. — 1 FF ( Ephedrites armaillen-
sis) s FEXFPE H AR SR T 2/ E- antiquus
Heer(Heer, 1876, p. 82) B HridiR fitie, XA
Saporta A & Bt HAE Jy A< J& /Y B 09 B X Fh (type
species ) W, E- antiquus B RATAR G ZE R
T A SCAR A Ay I b T S8 1AL BRR 2 Ay A X e,
ETRURERES > AT A BRI B bR 4 1
B @ {5 Saporta (1891, p. 22) B F#b b #1318
TR B R AL C sk ez S 2 S
AL LA Saporta FYPARR B &8 JEAE e, URR )8
B U BREE SCA: S A ST T AR B 45
BN HA AR FE B2 A AR,

MRES LR B (HT4R &) Ephedrites chenii (Cao et
Wu) Guo et Wu X-W. Comb-nov-
(B T 175 e 18

1997 Liaoxia chenii Cao et Wu. ®IE38%. 1764 5T [ERR [ .14 1.
2,% 2.
1997 Erogrosites changii Cao et Wu, Wi 1F.38%, 1765 77, ERg 11,

1—3,2,2a—2¢: #fi & 1,

1998 Liaoxia chenii Cao et Wu, Cao et al-, p-231,pl. I .figs-1,2,
2a—2c.
1998 Erogrosites changii Cao et Wu.Cao et al. p. 231232, pl.

IT. figs- 13, 2a—2c:Textfig- L.

ITHHE YN R 3~ 1oem, 254,
BATFOA ] R IE K, 58 1. 5—6. Smm, 5 Al K
10=35mm, %8 1—5mm, BY\GHY ; ZERH el 2
R A 30°—60°f8 5 AT b, s B A
- E %%%ﬁﬁafﬂ XA é)jiﬁﬁ’ £ 15—30mm, ﬁ Imm
oAy, WERRAEMRIEE, BIO0IE S BE, K 4~ Tmm,
P& 2 Amm , S8 H AT/ IV T BT T90 » ERRAE
H A8 XA BX A 0L Fr s A BB B IRIE s T
IR, K 27 5mm 95 1 2mm, FhY KIHEIE,
£ 2.5mm, %% lmm,

T AR R At 8 4, Hh PBI31 2
PRI A OO A R4S, R 7R IESE.
FERI(L99T) R FERL bR AR Bk 2 4 (PB 17805, PB
17806 BiAssc e i | 1l 8—10) B f s s v Sy o
THAEY SR B AR TR, ATRE 5 75 8k42
AR AU TR, FAR 6 PFEIR RS 8 1Y Bk
FEFMZERNRAS X SEhnA 55 BUACURR BT I 1 R IE S
A0 BIZERCE S, B WA A5 ), 35 R AL
VEVRE , /NBOREHE » BRAE A2 T /)N T i =000 T90 0 5 {EL 24
AL B —ZIE M 5 B 2 SRR B FL I o - sl
I, LRI S B B RRAEAT BT X3 A i £
AT RE S — PRk . FEE R 2 A R R
F Piroconites kuespertii Gothan 4 L S B Y
W FHELZHCEITIK (Van Konijnenburgvan Cittert,
1992; Kirchner,1992;Crane, 1996) , BCHRE LA
— 8 BN K EDE I AIZIE A F, A Ephedra foli~
ata, E- fragilis, E- altissima 1 E- chilensis, H:H
AHHFH MK 30mm, 5§ 1—1.5mm, B 2—3 ZFf7
K (Seward. 1919: Foster and Gifford, 1974 ),
Ephedra vulgaris F1 E- altissima B 524 T A9 JLXF
e ) B BB 1 (Rendle, 1953)  [H i,
YRETRLTEM IR A HNPURR 2 8 2 5 T B
A R MERKAE S IUARR B ARAR L, AL A MERRE
RTINS TS BT 903 » X 55 7 A1 A R 1 e 7
LM B L B RE R B i 3E AR Y 40 T RR B
( Ephedra regeliana Florin ) A v [E] b # A0 75 ¥
KAL) BT BR B (. Ephedra monosperma Gmel - ex



%1

FRWEEE  TL 7 PG AR UG 1 27 e 350 S 4 4 DD R 28 A ) 83

Mey ) P RFAAE BFAE ZABL (KR T 8 (S L, 19785 F8 T
BT, 1983) , A AU B —kL, A AT A2 FRIK
RIBREE A T R o~ To0 0 A e ) R A Rl O P
TTAFSE » AT » 3 TP T it B A ) BRI 7 #ifas AL
R AR ) A2 4T AT

RERRE B amAE L fx 2, @
FER AT H =y, 5 BB S R B AH —
B BN JE . H AT 8 o 2 s 9
Pl EAT= B S E R =, fEE R S
S =2 ORI L8 = RS =22 )=, I
I 2 ANRE B R (Jongmans und Dijkstra,
1974, p. 352—353)

—Lep g AR SRR B L A B
RS =R, FEMEFEAREHE BT LUA
NI ALK B M A W B H N LR BB
(Ephedrites) ., fPLRR 8 B 1 5% S Fi' (Jongmans
und Dijkstra, 1974) , Hp 2 FF E. sinensis Wu, He
et Mai fll E. exhibens Wu, He et Mei ;= H I KEFH
VRSEIR AR TR % e /NI 20 (SR 1] 75, 1986)
HAx 3P a0 E- antiquus Heer (1876) ZZER FIMERR
A KRBT Z e Er e kS 224, 2
PRAF 5 S B BRAS s E- armaillensis Saporta S MEBK
R A BRI TF Bk E R Z 4 H)Z H (Saportas
1891; Seward., 1919;J0ngmans und Dijkstra, 1974);
E. sotzkianus Unger % WFIEE, BHF], Bt &
KA FA B J 05 1 X ) 55 = 28 b 2 s 2 R Y
]~ 4% (Jongmans und Dijkstra, 1974) . AT AL
FEAGA T RIRR B8 TP % g R AR 2 IR
(B2 A8 SCHIAR ) bR A 1 552 55 BRARCRR B J A SRR IR
HOAARL R 4 AR AR A R AR AR (DURR 2 B 2 1
A EATAE AR i B Y 2 € TS
BER

RS R B 24 B0 B A R A (B IESS
£:,1997,1764—1765 T7;Cao et al - » 1998, p. 231,
BT P12, 20— HASClEIRE | 1—4) A5
HRLA BT @ P ( Liaoxia chenii Cao et Wu), 5551
FV5J&E ( Lepidosperma) A VS E )@ ( Gnhnia) #1 Eb
B, WERHZEFTSL0 B = (4 0) AR e B Rl A
o ZETC AT ] RS sk, W =51, T H
AT A ) 25 B 1 75 A0 )5 A B SRR AR B
TSP FERARR, PEAMCA CHoE 10 KR8, &
I Bt (LaMotte, 1952) , iR RHEL A
NGy BT 73 AL HEMA A IANTE
NIBPIYEEE ( Cyperacites = Cyperites ). 75 BB

£ 70—90 Jg, £ 4 000 Ff (Haywood, 1978; Cron-
quist , 1981), thE A7 31 J&§, 670 Fh (5 98 M 55,
1982),

IS RN E B SORE S — B brAs (8
B34, 1997, 1765 B1;Cao et al-» 1998, p. 231, &
i I & 13 4 1 BiAsSeET R L. ] 5— 75 B iR
II', & 3=8) AN R AR B8 H I8 Fh Eragrosites
changii Cao et Wu), -5 5 HE Eragrostis)*ﬁ ke
B, RASEHZE B E AT AT ) 5 24 gl 2l (5
RASEIZE 5 v, 25755 A MPSCE AN KPR R
AR SEANTE, HICX AR MR & Tl & 4 35 B
B, YRS, i B AER AR W 8 R R
FOIEE 273 Jr ABRAE . X SERASRIAY B B
H T ARG ENIESS, #CS AT A A IHNR
AP, RAFRA A CHGE 20 &8 (LaMotte,
1952) , iRIEIFHAY ZE L A AR MESE 2 8 1y 73 26
(LE BRAER L, R A MR A R LB, 35
Cronquist (1981) i, RAFH 5 F- AL A id R 2
H T Senonian #], W\ 4& BT T 46 28 9 4 5 k2R
RARL I A 500—660 48,8 000—10 000 Ffr, &
T Y i KA B Z — (Haywoods 19785 Cron-
quist 1981 tp S 45 225 [ 1 200 4 Fh (95 15
1982),

WAk, EIESE S BRI IE S I Y P AN R
A7 (8 IE38%5, 1997, 1965 B1;Cao et al-» 1998, p-
232, &R .1 3. 4. da BIASSCIET AR 1. 18] 8—10) #K
R & £ 1Y B A B R BRI R . BNV E
MHAZE. T RE S 58k A2 287 ( Podozamites? ) B /N
AR,

B (1997) B AR B[] — 7 b A ] S (S A —
W TR e Fh A2 ECEABH T ( Chaoyangia liangii
Duan), XEALA WA G 1Y), R0 RE R 55
THEV AR AE) .

=K% (Mikis 1964, p. 3—22)ig % — 77 H h
B AR b A A R B )2 (UL T LR A W bn A, JF
WKL EE ST HT B T Amphiephedra rhamnoides Miki,
I SRR B TR 46 B Rl A A (EA |
TG BRI AR -, R AR AS CRAF I A, AR
AN MELURA 2 L B

JE AR IR (RS T4 7B i REE R
B bR A B 2 24 T Potamogeton jeholensis
Yabe et Endo 1 Potamogeton” sp- (Yabe and Endo-
1935, - 2740276, JLHEAIE s 2 s .5 24 A A
LT, AWM SRR R A X, ALRERE
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1T 8% Miki 800 B B J8 Ranunculus jeholensis
(Yabe et Endo) Miki(1964,p.19), FE SZHE M
Vs A R .

Velanovsky 1 Viniklar (1926) R 45 & B T HE 50
MM g2 Hh )2 R A A @ Sz 0L RR B R 8 Fh. B
Ephedropsis strobilifera, Jg R ILFI#E I NAZ B} (An-
drews, 1970), X J& 44 B B A #R 2 (Ephedr) 15
T EESRERTTR,

i = Bk B & LAY Piroconites kuespertii
Gothan, HAZ M7 R, & 9~ 15em. F& 4—5em. BAH
ZHRCFATIIA 7 XA RK B JERAT 12— 15 %5 /M
T T B OB A B8 MERK B ik K 3. 5—
5.5¢m; $¢ 2. 0—3. Sem (Van Konijenburgvan Cit-
tert, 1992; Kirchner, 1992) , [A HAE ¥y 5 RS Ky 28
RAMIAN R R, SRR AE 55 24 A B A5 A 22 31 3
1,

FAlT s AL /Y 4k 22 A1) R B 2
Koonwarra ¥ 41 2 & B8 ) ik &5 BHE Y Leongathia
elegans Krassilov : Dilcher and Douglas(1998), B 925
B AT (8], BN &80 I, 4 el /R 2
2 3 M XA T L IR, XSRS
TR E bR A LA (B 2 BT AR AS 1) B RHIE S5 AT
EER LRSI

Crane(1987, 1996) 45 R E K LML A1 =&
eI R & T iz R E I T =& 5
mﬁiﬂﬁ(()uyang and Norris, 1988), k% 2045/,
{BAREE & JRS) B 20, B 2 A AT 2 R R S A
FHE . PERE R Ry BRSO | AR AR
F S FEIDT RS a2 LR LB KT IR
JPRES R B B TR LA S B s X R % 20
JZ G R B I SR AL A

TEA SRR AR A A T i i 44 )7
W 554 T A 35 98 AR R B o KA RO B BUR 1T R
b R A I, ASCRPR SShant, thi&
Tt 8 T S T UE A ) 2 B AT Else Marie
Friis ZARAAFriin], M4 b5 7 A SOk 52
RS, Xof Fo iy 44 » 1R ES AN F s A S 1) 7
FVEE AT T ) IZ i s Fa . GG
RS, 1L Lo E R R 52 BT S (A ]
BEARAS , R | A BT AR 7 A b sk &
PG — bR AS . 2B R AT B B R D
i,

SEH

R I TE R MERESS, 1986 URREJE Ephedrites TETF ift T 1K % 48
INBER I S B - AR S TR SR B 1S B LR
Bk 13—22, FRR 13,

RIS - AT TC R - SR MRS 20T 1988, il Sk R A AR L
SR R DR SR R BT BT KA R 1232,
& pr 1—140.
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EPHEDRITES FROM LATEST JURASSIC YIXIAN FORMATION IN
WESTERN LIAONING: NORTHEAST CHINA

GUO ShuangXing and WU Xiang-Wu
( Nanjing Institute of Geology and Palacontology: Chinese Acadenvy of Sciences, Nanjing 210008, China)

Key words : Ephedrites, Chlamydospermopsida, Gymnosperm, Latest Jurassic, Yixian Formation, Western Liaoning

Over half of a century ago. some fossil plants in
bad preservation discovered from the Lower Creta-
ceous’ Lycoptera Bed in Lingyan County of Jehol
(now Western Liaoning) was identified as Potamoge~
ton jeholensis Yabe et Endo and Potamogeton sp-
(Yabe and Endo, 1935, p. 274—276) belonging to
family Potamogetonaceae of monocotyledon of an-
giospermae- This report had not attracted attention
from palaeobotanists-

In recent years, a great number of fossil plants
have been found from the Latest Jurassic Yixian For-
mation in Yixian county of Liaoning Province;
Northeast China- Among them, some of specimens
were identified as monocotyledons of angiosperm by
Cao Zhengyao. Wu Shunqing and others (1997,
1998).  These

spearately named two new genera Liaoxia of Cyper-

“ monocotyledons 7 fossils were

aceae and Eragrosites of Gramineae (Poaceae ) (Cao
Zhengyao, Wu Shunqing and others; 1997, 1998).

However, many , characters of these so-called mono7

cotyledonous fossils are actually close to the living
Ephedra of gymnospermae rather than monocotyle-
donous plants of angiospermae- Their morphological
characters of stems, branches, leaves and infructes-
cences are much different from both families Cype-
raceae and Gramineae -

Ephedraceae belongs to Chlamydospermopsida
(Gnetopsida or Gnetales) which is composed of three
families, the other two families being Welwitschi-
aceae and Gnetaceae- Each family contains only one
genus- This class is the most advanced group in gym~-
nospermae- The fossl plants of this class are rare- So
far as we know there are about 16 fossil species of
Ephedraceae- Fossil of Welwitschiaceae has not been
known yet- Only one fossil species of Gnetaceae has
been discovered in the passed years (Jongmans und
Dijkstra, 1974).

Drewria with reticulate veins was attributed to Gne-

Recently, a new fossil genus

taceae- It was discovered from the Early Cretaceous

Potomac, Group, in, Virginia_ of the United States
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(Crane and Upchurch, 1987). The Gnetaceae leaves
with reticulate veins are corresponding to those of di-
cotyledons- Both of them are hardly to distinguish in
their foliar physiognomy from each other-

The living ephedraceans are represented by
woody shrubs, subshrubs,; vines and occasionally
herbs- They are characterized by the following fea~
tures: stem slender. cylindraceous, upright and pros-
trate; nodes and internodes with longitudinal ridges;
branches diverging from stem in pairs or whorled-
Primary leaves subuliform or linear in seedling, later
reduced to scale or membranous leaf, opposite or in
whorl of 2 to 3 (4) with their bases combining
togerther to form sheath at nodes, and triangularly
teethed at apex, 1—3 parallel-veined- Flower nor-
mally dioecious; raely monoecious or hermaphrodite;
born on teminal of branches or axillary ; male strobile
solitary, some clustered: or 379 forming spiculate
spike; 238 opposite or 2—8 whorled bracts (three
bracts per wheel ); rounded or obovate. one male
flower per bract ; male flower with pseudo-perianth in
membrane; female strobile 2—8 opposite or 238
whorled bracts (three bracts per wheel ); female
flower only born at apical 1—3 bracts, female flower
with an apical ora formed by cysticcoriaceous false
perianth surrounding ovule; intequment with elon-
gate: erect or curve tube in its apex, Seed 1—3.
Cotyledon two-

The extant genus Ephedra has over 40 species-
It is widely distributed in arid and desert areas of
Central and West Asia, South Europe, North Africa;
southwestern part of North America: southern and
western parts of Latin America- There are 12 living
species and 4 varieties in China- With exception of
valleys of the Yangtze and Zhujiang Rivers. they are
widely distributed everywhere of China- However,
they are mainly growing in droughty land, barren
slopes; Gobi and desert of northwestern and south-

western parts of China (Zheng and Fu, 1978;

Zheng. 1983:Huo. 1982).

Class Chlamydospermopsida (Gentopsida)

Order Ephedrales

Family Ephedraceae

Genus Ephedrites Saporta, 1891, non Goeppert et
Berendt, 1845
Diagnosis: Rami remulique plerumque distracti

striati articulati; nucul® bin® geminatim japposit®e

facie commissuralli plana adpresse convenientes, basi

extrema cohaerentes, bracteis primum stipat@®;
nucul® bracteaeque post anthesim ab alterutra liberae,
decidu®que -

Discussion: The above diagnosis of Ephedrites
was given as a new definition by saporta (1891). The
original diagnosis of Ephedrites established by Goep-
pert et Berendt (1845 see Berendt, 1845) was based
on the Miocene plants from northern Germany- Lat-
er, the specimens of the type species Ephedrites joh™
nianus Goeppert et Berendt were separately trans-
ferred to the living Ephedra and Patzea of Loran-
thaceae of angiospermae (Conwentz, 1886). The
genus Ephedrites becomes an empty name (nomen
nudum ). However, the fossil plants more or less sim-
ilar to the living Ephedra have still been attributed to
Ephedrites by many palaeobotaists since then (Et-
tingshausen, 1890; Saporta, 1891; Seward. 1919;
Wu et al-> 19865 Li et al-, 1988; Zhou, 1995),
especially after saporta (1891, p.22) given a new
supplemented new of

Ephedrites- He has redescribed and discussed the

definition and characters
Jurassic species E- antiquus Heer from easten Siberia
in detail at the same time. The generic name
Ephedrites used in the present article is in Saporta s
sense with the well-preserved E. antiquus Heer as
the type species- Saporta (1891, p. 26) also estab-
lished a new species Ephedrites armaillensis based on

some specimens collected from Jurassic in France-

Ephedrites chenii (Cao et Wu) Guo et Wu X. W.

comb- nov-
(P1- I .figs- 1—7: PL. 1T, figs-1—8)

1997 Liaoxia chenii Cao et Wu. p- 1764—1765, pl- 1 » figs- 1,2,
2a—2c-

1997 Eragrosites changii Cao et Wu, p- 1765, pl. I, figs: 1 =3, la,
2a—2c¢: textfig-1-

1998 Liaoxia chenii Cao et Wu, p-231,pl. 1 Jfigs- 1.2, 2a—¢-

1998 Eragrosites changii Cao et Wu, p-231—232,pl. I, figs- 13,

la, Za_zc;textfig- 1.
Emended diagnosis: Stem cluster, upright or

slightly curved. 3—15 em long, with nodes and in-

wide; internodes 10—35 mm long 1—5 mm wide,

ternodes; nodes a little expanded,

with longitudinal ridges and grooves; stem and
branches straight or a little curved; lateral branches
diverging from stem nodes at angles of 30° to 60°,
oppsite decussate- Leaves diverging from base of

node, linear, opposite in pair. 15730 mm long and 1
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mm wide- Female strobile elliptical; obovate and sub-
rotund: 4—7 mm long and 2—4 mm wide. borne at
terminals or near apices of branches; female flower
with 4—8 decussate bracts; bracts ovate to narrow-
ovate. acute at apex> 29 mm long: 1—2mm wide:
seed? elliptical. 2-5 mm long: 1 mm wide-
Discussion: In total. 8 specimens may be at-
tributed to the present species- Among them, one
specimen (PBJ31) is collected by Oriental Collections
of Fossil and Craft in our Institute- Other 7 speci-
mens were studied by Cao and Wu, S- Q- et al-,
(1997, 1998). Two (PB 17805, PB 17806) of 7
specimens were attributed to “monocotyledons” by
Cao and Wu, S-Q- et al-» (1997,1998). In fact,
the two specimens should be referable to conifers and
might be related to Podozamites- The other O speci-
mens are generally identical with living Ephedra in
the following characters: stem upright, stem and
branches with distinct nodes and internodes, inter-
nodes with longitudinal ridges and groovess; and
branches opposite in pair- However; one of the pre-
sent fossils with a linear leaf (pl- I, figs- 1,2) is
somewhat different from those most living species of
Ephedra with scale and membranous leaves combined
in sheath at base- This linear leaf might reflect a
primitive characteristic of Ephedra- The Early Juras-
sic ephedralean fossils; described as Piroconites (male
reproductive organ ), and Bernettia (female repro-
ductive organ ) are also believed to have paired
Desmiophylum-lide leaves ( Van Konijnenburgvan
Cittert> 1992; Kirchner, 1992; Crane, 1996). Even
so» such linear leaves are also found in some extant
species of Ephedra, e-q- Ephedra chilensis, E- fo-
liata and E- fragilis bearing linear leaves 30 mm
long and 1—1.5 mm wide, and with 2—3 parallel
veins (Seward, 1919; Foster and Gifford, 1974). In
addition, such linear leaves are also present in the
seedling of Ephedra altissima and E- vulgaris (Ren™
dle. 1953). Therefore, the present fossil specimens
are morphologically close to Ephedra- The strobiles
attached at the top or near the top of branches in the
present specimens are also similar to those of extant
species of Ephedra- These characteristics can be seen
in living Ephedra regeliana Florin growing in Xin~
jiangs Northwest China, Kazakhstan, Pakistan and
India and Ephedra monosperma Gmel- ex Mey-
growing in North and West China and Russia (Cheng
and Fu. 1978 Cheng .Wanchun, (Ed., in_Chief ).

1983). There is only one doubtful seed discovered in
the present specimens- Its apicalstretched tube of in~
tequment was not preserved-

There are about 11 fossil species of Ephedra of
Ephedraceae so far as we have known- Usually, the
fossil plants from Tertiary are quite similar to moderm
Ephedra and are attributed to Ephedra Tournef- ex
Linn- 9 fossil species of Ephedra have been recorded
from the Early Tertiary strata in the United States
and Chile and from Tertiary in Germany. Italy,
Switzerland and Australia- In addition, there are 2
undeterminable species ( Jongmans und Dijkstra,
1974, p.352—353).

The fossil plants found from Mesozoic; or even
from Tertiary, which are hardly identical with
Ephedra or in poor preservation were always at~
tributed to the fossil genus Ephedrites- So far, there
are © species of Ephedrites (Jongmans und Dijkstra.
1974). Ephedrites antiquus Heer (1876) is repre-
sented by some branches and strobiles in good preser-
vation discovered from the Jurassic strata of Siberia;
Russia- E- armaillensis Saporta is composed of fossil
strobiles collected from the Jurassic strata in France
(Saporta, 1891; Seward. 1919; Jongmans und Dijk-
stra» 1974). E. sotzkianus Unger is a widespread
species discovered from Tetrary strata of France:
Australia, Italy, Switzerand and Rumania of Europe
(Jongmans und Dijkstra. 1974). In China there are
two species, Ephedrites sinensts Wu, He et Mai and
E. exhibens Wu, He et Mai (1986) collected from
the Lower Jurassic Xiaomeigou Formation, Qinghai,
West China- We have no opportunity to examine all
species of Ephedrites identified formerly and check
whether they are entirely correctly identified or not -
Anyhow ; the present specimens are most clos to mod-
ern Ephedra in their characters of stems and stro-
biles- They can be undoubtedly and affirmatively at-
tributed to Ephedrites of Gymnospermae instead of
monocotyledons of angiospermae- As stated above,
we proposed to use the name Ephedrites in Saporta 's
(1891) sense and not in the original sense of Goep-
pert and Benerendt (1845). Else M. Friis (personal
communication) suggests to give a new genus name
for such fossils- No matter what name should be used
for them, the resemblance between the present speci-
mens and living Ephedra is definitive-

Cao and Wu, S Q- et al-s wrongly compared

the present specimens with Cyperaceae of mono~
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cotyledon and assigned some specimens (in pl- 1,
figs-1—4) to a new genus and species Liaoxia chenii
Cao et Wu (1997, p. 1764—1765; 1998, . 231, pl.
1 figs- 1,2 2a—¢) of Cyperaceae- However, these
specimens are not similar to Cyperaceae at all. whose
stem is solid, thriquetrous, without nodes and inter-
nodes- The family Cyperaceae consists of 4 000 living
species belonging to 70—90 genera ( Haywood:
1978; Cronquist: 1981). There are 31 surviving
genera and 670 species in China (How et al-:
1982). Over 10 fossil genera of this family have been
recorded- They first appeared in Palaeocene (LaM-
otte: 1952). One common genus of this family is a
form genus Cyperacites ( Cyperites)-

The other specimens (in pl- L, figs- o—7; pl-
I »figs- 3—8) were attributed to another one new
genus and species Eragrosites changii Cao et Wu
(1997, p.1765;1998, p. 231—232; pl. Il , figs- 1—
3, labZa_c;’r,ext“figure 1) of Gramineae (Poaceae)-
The specimens have a little analogy to Gramineae just
for their stem with nodes and internodes; but in other
characters, they are all different from Gramineae-
The stems of Gramineae are always hollow . The lat-
eral branches of Gramineae are asymmetrical, always
with twigs of unequal length, and not opposite- The
leaves are mainly lanceolate, alternate and distichous
with sheath and lingule- The flowers are with 2—3
not opposite bracts- These main characters of
Gramineae are not seen in the present specimens- So
these fossil specimens should not be attributed to
Gramineae: Gramineae (Poaceae) is one of largest
family in monocotyledons consisting of 500—660 liv-
ing genera and 8 000—10 000 species (Haywood:
1978; Cronquist. 1981; How and others. 1982).
Over 20 fossil genera of this family have been record-
ed. According to Cronquist (1981), the earliest fossil
record of Gramineae was found from Senonian stage
of Late Cretaceous- Since Eocene on this family grad-
ually became flourished -

In addition. some fossil specimens (in pl- I,
figs- 8—10) were assigned to monocotyledonous
leaves by Cao and Wu (1997, p. 1765;1998,p.232,
pl. [ figs-3,4.4a). In fact, they are of conifer and
might belong to Podoz amites -

Duan Shuying (1998) has also got a specimen
from the same formation and same locality - She also
considered it to be an oldest angiosperm in the world

and geve a new genus and species Chaoyangia, liongi

Duan for it- Her specimen might also be not related
to angiosperm- It may be a taxon of Chlamydosper-
mopsida (Gnetopsida) -

A new ephedroid plant species: Leongathia ele~
gans discovered recently from the lower Aptian Koon-
warra fossil Bed in Victoria of Australia was studied
by Krassilov, Dilcher and Douglas (1998). The Aus-
tralian species is characterized by slender shoots, lon-
gitudinally ribbed stems, linear leaves, fourleaved,
occasionally twothree leaved, whorled arrangement
on nodes, with reduced sheaths. These characters are
superficially similar to the present fossil specimens,
but they are much different from the present speci-
mens in the strobiles-

Miki (1964, p.13—22) has also described a new
genus and species Amphiephedra rhamnoides based
on a specimen found from the Lecoptera Bed in South
Manchuria (Northeast China)- The Lecoptera Bed is
actually the same stratum of the present fossil plants-
Miki considered that his fossil plant bears a resem-
blance to Ephedra- However, Amphiephedra rham-
noides is too bad in preservation without enough good
characters of stems. leaves and strobiles to erect a
new genus and species-

Yabe and Endo (1935, p.274—276,pl. 1) have
ever described two speciess Potamogeton jeholensis
Yabe et Endo and Potamogeton” sp- collected from
the Lower Cretaceous’ Lycoptera Bed in Lingyuan
county of Jehol (now Liaoning), Northeast China-
Both species may be collected from the same strata
and same locality of the present specimens- They are
little bit similar to the present specimens- They are
perhaps relevant to Ephedrites; but they were trans-
ferred to Ranunculus jeholensis (Yabe et Endo) by
Miki (1964,p.19).

Velanovsky and Viniklar (1926) created a new
genus and species Ephedropsis strobilifera based on
fossil plants from Cretaceous strata in Czech, but this
species has been attributed to Taxodiaceae (Andrews,
1970).

Piroconites kuespertit Gothan found from the
lower Jurassic of Germany is a ephedroid plant- Its
bracts are 9715 cm long and 475 cm wide- The
bracts show numerous parallel, unforked veins (12—
15 per em ). Its microsporophylls show a concave.
crescent shaped base- It srobolaceus scales are 3.5—
5.5 e¢m in length and 2.0—3.5 em in width (Van
Konijenburgvan Cittert, 1992; Kirchner. 1992),
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these characters are very different from the present
specimens -

Crane (1987,1996) has indicated that Ephedra
like pollen fossils first became common during the
Triassic and are widely distributed in Northern Hemi-
sphere; and has been recorded from the Lower Trias-
sic in North China (Ouyang and Norris, 1988). Dur-
ing the Jurassic: Ephedralike pollen fossils are less
common- However, the pollen record still extended
into  Cretaceous- During the Mid-Cretaceous,
ephedroid pollen became more abundant in lower lati-
tude areas- Recently, Chinese palynologists Li Wen-
ben, Shang Yuke and Liu Zhaosheng told us that fos-
sil Ephedralike pollen have been found from the
Jurassic Yixian Formation in Liaoning and from the
Jurassic strata in other areas of China-

* * * * * *
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B ki BH (Plate Explanation)

P BRA S R AFAE T B BE 2 B B T A AE T ST . BRTEM
WORAEEE S, W A AR/ br 4 19 7 K (Al specimens are stored in
the collection house of Nanjing Institute of Geology and Palaeontology »
Chinese Academy of Sciences- With the exception of the enlarged pho-

tographs, other specimens are natural size) ,

fR I (Plate T)
1—=T7.BRIC{UIREE Ephedrites chenii (Cao et Wu) Guo et Wu X W
1. fﬂiZ'KJEjC(Natural size), id5 . PB 17800, Holotype.,
2. 2 Lok, X3, 8F 1 T%ﬁ%%‘ké/ﬂéﬂé%ﬁuf(Enlargefl from
figure 1, X3, showing the linear leaf on the lower part of spec-
imen) ,
3. R E Lk, X3 R B AT, AY B A ER L (Enlarged
from figure 1, X 3, showing the middle part of branches.
nodes, internodes and strobiles) ,
4. ZE Ljok, X2, iﬁ*ﬁ]}ﬁ\ﬁkﬁﬁ?(]ﬂnlarged from figure 1, X
2, showing the strobiles of apical branches) ,
5. FRASJE K (Natural size)» IETA, &ic5 . PB17802,
6. ZI& 5k, X2, iﬁ*ﬁ*ﬂﬂ&ﬁﬁf?(]ﬂnlarged from figure 5, X
2, showing the branches and strobiles) ,
7. %[ﬁ”{ﬁﬂ s [&] 6 Fp ] AR AS K, X 2(Enlarged from plate I
firure 6 in the middle part of specimen, X2),
8—10. JEkAZ? (REFM) (Podozamites? sp-)
8. FRA K (Natural size ), IETH . #iC5 .PB 117805,
9. %K 8K, X3, 7R k%M (Enlarged from figure 8, X3, show -
ing branches and leaves)
10. R 8 WA K. [ I (The counterpart of figure 8, natural
size) , #id*5.PB 17806,

Fr I (Plate 1)
1—8. BRICIUIR TS Ephedrites chenii (Cao et Wu) Guo et Wu X W
1. dRAJE A (PB J31) (Natural size), #ic*5 .PBJ31,
2.0 R/ LROK, X2, 82K, 4'11«7_5[14'[42'_|‘IEH(Enlarged from figure 1,
X2., showing branches, nodes and internodes) ,
3. FRASJE K (Natural size), &id 5 .PB 17801,
4. R 3 HKR, X3, iﬁ*ﬁ*ﬂﬂ%ﬁﬁﬁ?(]ﬂnlarged from figure 3, X
3, showing branches and strobiles) ,
- FRAJE K (Natural size), Bit5 .PB 17802,
- WRARJF K (Natural size), #5305 .PB 17804
- BRASJE A 45 (Natural sizes right part), #1255 .PB 17803,
- *E‘Z'KJEijEﬂM(Natural size» left part), 322 PB 17803,
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Chaoboridae- Its strange wing venation should be wrong
drawn- Both the two, Paratendipedidae and Sinotendi-
pedidae, are based on short-horned flies rather than repre-
sentatives of Chironomoidea- Zhang and other (1993) in-
dicated that Protabanidae is erected based on a cicada: not
a short~horned fly- It should be pointed out that there
have still been numerous so-called new families and new
genera established based on this sort of “standard” in
Hong’s papers and books besides these taxa mentioned
above- This author will give comments regarding them in
other articles-

The genus Sunaphis Hong et Wang. 1990 from the
Laiyang Formation in Laiyang of Shandong province:
China has been placed in the extant family Aphididae-
Owing to possessing a close similarity in the main charac-
teristics, especially in the pattern of antenna (secondary
rhinaria ranging irreqularly ) to those of Sinaphididae, it
can now be transferred to Sinaphididae -

They have been thrown into self-contradictory over
the descriptions and textfigures about the Petiolaphis
Hong et Wang: 1990 and the Petiophioides Hong et
Wang: 1990 from the same locality like Sunaphis- This
author has failed to identify what the basic character actu-
ally is- For example, in description, Petiophis possesses
the antennal secondary rhinaria ranging irreqularly ; but in
textfigure: it appears to be annular- Both genera do not
belong to the extant family Hormaphididae- Nevertheless:
until further investigations of the specimens are possible:
they are of uncertain at familial status-

The species Expansaphis laticosta Hong et Wang>
1990 was also derived from the identical location and stra-
ta (Laiyang Formation) and placed in the genus FEx-
pansaphis Hong et Wang. 1990 within Oviparosiphidae -
There has been some confusion concerning its description
and textfigure- For instance, in the former the antennal
secondary rhinaria are of transverse arrangement, but in
the latter ranging irregularly - It is difficult to see from the
illustration how it might be related to the extinct family
Oviparosiphidae, let alone the genus Expansaphis- lts
taxonomic positionis uncertain not only at generic but at
familial levels before a reexamination of the type specimen
can be made-

Lin (1980) described a new genus Penaphis Lin.
1980 from the Shouchang Formation in Zhejiang
province, China, which he considered to be a member of
the extant family Aphididae. Jarzembowski (1989) re-
garded Oviparosiphidae as a junior synonym of Callaphidi-
dae, and Penaphis could be transferred to Callaphididae-
Lin (1995) chimed in with Jarzembowski s (1989) opi-

nion- Hong (1998) agreed that Penaphis is a representa-
tive of Callaphididae- However, Zhang and others (1989)
recognized the mistaken classification and placed it in the
Oviparosiphidae- Ren (1995) placed Penaphis also into
this extinct family - Carpenter (1992), Ren (1995), An-
sorge (1996), and Heie and Wegierek (1998) admitted
the family Oviparosiphidae being well founded: respec-
tively - The present writer believes that, with a great deal
of primeval characteristics, Oviparosiphidae is easily dis-
tinguished from Callaphididae : 7‘segmented antenna with
annlar, secondary rhinaria not only on the 3rd but also on
the following segments; in fore wing Rs straight and long
arising from middle of pterostigma and ending near wing
top> M arising from base of Pt: both CuAi and CuA: ori-
ginating independently from a commen stem SceTRTM
but for a rather short distance each other, ovipositor large
whereas cauda and caudal plate absent or poorly deve-
loped- Meanwhile, Penaphis bears close resemblance in
forewing venation to those of Oviparosiphidae: the
straight and long Rs. arising from middle of Pt, M arising
from base of Pt; both CuA:1 and CuA: arising from almost
same point on S¢ TR M; and then it may be placed in
Oviparosiphidae (see Textfigures 1,2).

Heie (1985) listed 26 plesiomorphous characters for
reconstruction of a primitive aphid- Here are provided
some additional items which are most likely of primeval
features: the last segment of antenna normal: not subdi-
vided (processus terminalis wanting or poorly developed) ;
the antennal secondary rhinaria usually same or similar in
shape. size: and arrangement on the 3rd and the following
segments; in forewing Pt laying near middle of wing; Rs
elongated and straight: ending near wing top-

Lin (1995) and Hong (1998) respectively regarded
the Yixian Formation in Liaoning province to be Upper
Jurassic— Lower Cretaceous, and the Laiyang Formation
in Shandong province to be Lower Cretaceous and younger
than the former- But they did not provide any direct evi-
dence of stratigraphical dating- Recently. an important
and famous fossil bird, the Confuciusornis santus Hou et
al- » has been discovered from the above mentioned strata
(Hous 1997); thus both should be the same in geological
age- In addition: a geographically widespread species of
fossil dragonfly. Aeschnidum heishankowense (Hong),
has already been recognized by the present author
(Zhang in press), which exists simultaneously in the two
strata- It is related to the Aeschnidum densum Hagen
from the Lower Tithonian of Solhofen, Germany, and
thus the Yixian and Laiyang formations can be regarded as

the Middle-Upper Tithonian deposits-



