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T TN, BAKEPAR PRI T > SR 1 B AR 0 9T RFAE (PR 1995 Sun
and Dilcher, 19967 ) | WG IVEAEXS FRAL AR R ROR NS FE R, R AL T 24/
ARE R B AER A, 1994 4R, B LR IE, Bl M BT e b 2 ie 5 2 At 5
R AEYIAE )T A RTA Rk 212 4 C A E i B SRR (PR 1995)

T AL AL AT 7 T B e T X VA T 31 2 R 0 2 B A (0 B i) 2 K
WAz P GEE L), FR/AN KL L dem. 529 dmm . g1 50 HORHER & 2% HE51 0 /NE
A HBUMEBEARY Imm, H EWRESTHEYEY . L RE, B 15— 200m, §h
BE AWK, B 2 MAERE oI i A ds . A6 2 LK A 4 RE, HORIR LS
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S P B R T O A Sk 0 B B T M B Equisesites bure-
jensis Vachr-, Coniopteris burejensis (Zal-) Seward, Onychiopsis elongata (Geyl-) Yok-
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sp-» Nilssonia sinensis Yabe et Oishi» Pseudocycas? sp-
Ginkgo sp-» Sphenobaiera sp-, Sphenolepis kurriana
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Schizolepis sp-» Sagenopteris sp- %,
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#F1E¥17  Angiospermae
WFH1EH4N  Dicotyledonae
EZWFE(FE) Xingxueina gen-nov-
BWXF  Xingxueina heilongjiangensis gen-et sp-nov -
TR BT E R YRR DIROR R AERT R E AR AL B AL
YT YR B E SRR
BIE  WFRAYHFE,
A FOE, b E R,

ERIEZF (FE . FiM)  Xingxueina heilongjiangensis gen-et sp-nov-
(EfR L 17 L e 16341 2)
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HA ReR B R HES AL TR b, R A0E 9829 13— 1. Smm,, /MEERDE. B
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AT, Ho B WREHC AN B R ShaR i A3, BRI M, 168/, B
HARZY 15— 200 , SPEE 2 ARRAREUG, MIR/N(EARZY 0. 2— 1. Ofm ), M 9529 0. 3tm ,
i BB ES R SARE . RILHBIR A 4.

TERE (pedicle) BORLH: - BE 5 1. 120 2. O0cm» 5829 1. 2— 1. Smm » FLEEER R UL 5 — X+
M3 FAEE, 2 R EDE . 2%, K29 3. Sem» 5824 2. Ocm s HAR K 2 4. Smm ,
HBKER R 5529 0. 4—0. Smm . MUK B AESOWX A PATE A B Ak 2 BK 2 2B B 24
1/238 2/3 44y L 1—2 1K, ‘Z}ﬁﬁﬂ:ﬁ%ﬂ]ﬁ(intermargmal vein) s KA SHIR Rk
22T AR

Wie  MATE T AHTE /N BB il S B A B 7 B TO i & ] 2 0 1
TFAEYAERYSF ARHE DX T AT ARE A AT - e A AR )T

DAAEARE ) A R B 5o AR AR 7 A A 2 7 T AL SR ZR AR I AT Eh e A (Albian 1) Y
XAEAAE T Virginianthus (Friis et al - 1994y, HU/NEWAR/N, BHARN 2. 2mm, BAEFE; (HE
PR B, IS BT . A S (1992) B il T B S Mol R 141
(Aptian— Albian ) B MEVEIEFE A rehimagnolia. ZALAT R EDRARAT  FRAE R 523K, M B = 1%
FRIEZE, B AL T

MRTEM R IMERIE S S TC B & 1 2% (inaperturate ) 45 1E s 55 Brenner (1996) 2 Brenner
S (1992) &Y . 7= T LA Valanginian— Hauterivian #EAH 32 J2 W04 T-HE4) TG0 168 153
FHALL s Brenner I\ P FTREIE T[] — M B (1994, s ) . (E A ERESHGHFIET M ATER)
HPEE ) AT (muri ) AT BT PIIRES /N, 5L ERIEM DA AAE— 2 20, & T
BREE A TR Clavatipollenites TEAME L5 4 FriE ¥y th A LEAH L. (HAT & B
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TEZR G5 2 A 77 T K LA 2D 22 U O B A ) H0 08 A6 Ry 1 YR IR i A T 2%
(sulcus) T HHIGTER IR TAEY) . Crane ¢ (1990) 456 70 L R G 2EWF AT St B RO B
FAHYIE T HEE LR B (Gnetales) X AS P 758k B FFIEROAL SIS HEE, BT Brenner (1996)
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ARG I BB RFT 5 G Hb R i — 25 K R B ER 2 .
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DISCOVERY OF THE OLDEST KNOWN ANGIOSPERM INFLORES-
CENCES IN THE WORLD FROM LOWER CRETACEOUS
OF JIXI; CHINA

Sun Ge
( Nanjing Institute of Geology and Palaeontology, Academia Sinica, Nanjing 210008, China)

D. L. Dilcher
( Florida Museum of Natural History, University of Florida, Gainesville FL 32611, . S. A)

Key words angiosperm s inflorescence Early Cretaceous; Jixi> Heilongjiang

ABSTRACT

A new discovery of the oldest known angiosperm (dicotyledonous) inflorescences in the
world, Xingxueina heilongjiangensis gen-et sp-nov-from Lower Cretaceous Chengzihe Forma-
tion of Jixi,eastern Heilongjiang:China,is reported for the first time-

The inflorescence is elongate. spike-like: small in size: about 14mm long by about 4mm
wide; consisting of numerous small florets borne helically upon a stout axis- The pedicle below
the attachment of the florets is slightly arching >about 20 mm long by 1.5 mm wide and ap-
pears to be borne on the axis of a leaf - Florets are crowded, rounded in form and small in size,
about 1.17—1.5 mm in diameter- Structure of individual floret has not been understood but in
situ pollen were found- Pollen are nearly circular, 1520 "m in diameter :seemingly inapertu-
rate> with exine reticulate and tectate"columellate -

Associated with the present inflorescence, there are other early angiosperms including Asi-
atifolium elegans Sun; Guo et Zheng:emend-Sun et Dilcher. Jixia pinnatipartita Guo et Sun,
emend- Sun et Dilcher, J- chengzihensis Sun et Dilcher(MS), J-sp-» Shenkuoa caloneura Sun
et Guo-emend-Sun et Dilcher, Zhengia chinensis Sun et Dilcher (MS);etc- (Sun and Dilcher
1996, in press) - Moreover: there are also abundant ferns: cycadophytes: ginkgoales. conifers and
catoniales: such as Equisetites burejensis Vachr. . Coniopteris burejensis (Zal-)Seward, Ony-
chiopsis elongata (Geyl-) Yok-, Cladophlebis sp-: Acanthopteris gothanii Szes Arctopteris
sp-» Nilssonia sinensis Yabe et Oishi, Pseudocycas? sp- Ginkgo sp- s Sphenobaiera sp- > Sphe-
nolepis kurriana Harris, Elatocladus submanchuricaYabe et Oishi, Schizolepis sp- >
Sagenopteris sp- »etc- Based on the Valanginian — Hauterivian dinoflagellates from the marine
beds underlying conformably the angiosperm-bearing beds in the formation.and on the correla-
tions of the present angiosperm pollen to those from late Valanginian — Hauterivian of Isrealthe

present inflorescences are considered late Hauterivian or late Hauterivian —early Barremian in
age (Sun,1999) .
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Angiospermae
Dicotyledonae
Xingxueina gen- nov -

Type-species Xingxueina heilongjiangensis

Etymology The generic name is in honour of Professor Li Xingxue:the academician of
the Academy of Sciences, China;for his contributions to the study of the early angiosperms in
Northeast China-

Diagnosis See the descriptions of the type species below -

Age and Distribution Early Cretaceous;eastern Heilongjiang, China-

Xingxueina heilongjiangensis gen-et sp-nov-
(Pl I figs- 1= 7;pl. I, figs- 1—6;Textfig- 2)

Diagnosis Inflorescence elongate. spikelike;about 14mm long by 4.2—4.6mm wide,con~
sisting of numerous small florets borne helically upon a stout axis- The pedicle below the at-
tachment of the florets slightly arching, about 1.5 mm wide by 20 mm long and appears to be
borne on the axis of a leaf . Florest subtended by bracts. nearly rounded.small,0.8—1.5 mm in
diameter and crowded helically upon the axis- Structure of the individual floret not understood
but pollen in situ have been found- Pollen are nearly circular: 15—20/m in diameter seemingly
inaperturate, exine reticulate and tectate-columellate, muri more or less smooth 0. 3#m wide,
areole irregularly polygonal:about 0-2—1.0Mm in diameter-

Discussion The present inflorescence is characterized by its small size; stout and long
pedicle and the presence of inaperturate pollen in situ and differs from other early angiosperm
reproductive material known in the world- The present pollen bear some resemblance to the an-
giosperm pollen from late Valanginian—Hauterivian of Isreal (Brenner.1996)but differ in hav-
ing smaller aerole and smoother muri on the exine- Morphologically s the present pollen are more
or less similar to the Clavatipollenites from Lower Cretaceous, but differ mainly in being non-
monosulcate-

Small bisexual florets, Virginiathus, described from the Albian of the Potomac Group of

3

North America, have been known as “ the earliest inflorescences”before (Friis et al-, 1994).
But-they are quite younger than the present Chinese inflorescences- Tao et Zhang (1992) re-
ported a receptacle fossil; Archimagnolia, from the Aptian— Albian Dalazi Formation of east-
ern Jilin, China- However,the impression fossil has not been studied anatomically and it is also
younger than the present inflorescence in ageoBrenner(1996)reported on the oldest known an-
giosperm pollen from a core sample taken from two wells with sediments of late Valanginian to
Hauterivian age in Isreal (Brenner and Bickoff, 1992) . He suggested that the earliest known an-
giosperm pollen “consist of very small; circular and inaperturate forms with tectate-columellate

exine” - It is significant to note that the pollen Brenner reports are known only from dispersed

pollen grains while, we haye the same pollen type in. situ from an inflorescence which is. seem;
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ingly attached to a dicotyledonous leaf - Previously ;- it was thought that the sulcus of monosulcate
angiosperm pollen was derived from a gymnosperm ancestor which had monosulcate pollen-
While Brenner(1996)proposes a new model for the evolution of the monosulcate aperture in an-
giosperms- He suggests that the sulcus was developed from within the angiosperm lineage and
that its presence in the angiosperms is entirely an angiosperm feature and not derived from a
non-angiospermous ancestor- The present Chinese new material with the same type angiosperm
pollen from the inflorescence in situ seems to give a support to Brenner ‘s hypothesis in a cer-
tain degree- The occurrence of very similar, small, circular, inaperturate, reticular, tectate-col-
umellate pollen from Lower Cretaceous of both China and Isreal, provides a whole set of new
characters useful in understanding the nature of the world s earliest angiosperms- Friis and En-
dress(1990) suggest that the extant members of the Magnoliidae exhibit the most primitive
characters of all flowering plant groups- They review the early fossil record about the primitive
nature of the extant Magnoliidae- However. Crane et al- (1995)present the basal angiosperms
as being represented by a monosulcate pollen type and derived from an ancestral complex shared
with the Gnetales and Bennettitales- Some revisions appear to be needed with the recent hy-
pothesis by Brenner(1996)and the present fossil flower Xingxueina provides many new charac-
ters that should be considered in the overall evaluation of primitive or early angiosperm charac-
ters-

Locality and Horizon Lower Cretaceous Chengzihe Formation; Jixi of Heilongjiang-
China-
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1=7.  Xingxueina heilongjiangensis gen-et sp-nov -
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1—6.  Xingxueina heilongjiangensis gen-et sp-nov-
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