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B 3L 4. Selaginella suniana sp. nov., Cladophlebis sp. , Onychiopsis psilotoides,
Phyllites sp. , Trapa angulata,Platanus appendiculata,P.cuneifolia,P. septentrionalis,
Platanophyllum sp., Viburnum cf. maginatum,Viburniphyllum serrulatum,Tilia cf.
jacksoniana ,Quercus sp., Protophyllum nudulatum,Dicotylophyllum rhomboidale,
Dicotylophyllum spp. ,

F I O 4. Onychiopsis sp., Pterophyllum sp., Sphenolepis sp., Dryophyllum
subfalcatum,Schisandra  durbodensis,Diospyros  rotundifolia,Saliciphylium  sp.,
Celastrophylium sp. , Monocotylophyllum sp. , Carpites sp. ,

YFRH: Trapa angulata .

W2 . Coniopteris saportana,Thuja heilong jiangensis sp. nov. , Trapa angulata |
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INEK F 48 (i fh) Selaginella suniana sp. nov.

(ERR DB 1—13; BT, E11L,EE 2
BIE HFEEGEHTIEHESHETFHER. BT
KB, Mk, RN ERAERKLHENLE, KA
2mm, THEFLAL 1. 5mm, FEAF/NEWE. ERFHE
MERF1IANERNEENE. KD 1.3am; BT RE; KA
TR F ML, SREE S EE, £ 4 0. 3mm; /b
BFRETHFHIMEER, EESMEE, ERY 5—
6mm,/NMIFHEEFE, SR L TFEHEFRRES, E2H
20pm; EE/NMLF RV EHAB/PE FHE BEHL KX,
ZAREHIIE, REHER BEHF 1 MHFRMR.E4Y

1. 5—2pm,

ARERH, EARMANREBRAR . #FrHEE
BEWLERESEHONNERE A, EFEMENE, [
LR E R KAE, B LK, 3 F B AR BE R H
THE; M EMFE R LEARAR, AAHENM B AT /N mm 2 Seleginella suniana sp. nov.
TROFEF A BB A AT . HF X 32

THEEEE M {UR B F o AR AE T & , ZR T H l’m%uﬂvs‘mmphy“)
SWERH, URERTHAEEIZBEENRR, 4 20
ENEFE, T RE RNF IR SRR T RS
ERE, ERREM . FHIIANBTFTHHESS
Selaginellites sinensis Zheng et Lee (K3/3KEE,1978) 8 HIEIT EE EFH/MEFHR/D, K
X 0. 2mm & .. Ff 5L FEH Lycopodium cretaceum Berry (Berry,1914)f #i-FiFFE /N
FIEASARRL (B HW /N B IS BIA R, TR 2 M AR SRR, T/ 5, B FH
A,

U ER TR G E, W E X RP IS TR

FHEA TATEREERRLT KR 20 3 RL4H 3 B,

AHZEINIS¥BE  Onychiopsis psilotoides (Stockes et webb) Ward
(BRI, E 2
1824 Hymenopteris psilotoides, Stockes and Webb,423 T, B M 46, 7.
1905  Onychiopsis psilotoides, Ward,155 BT, B AR 39, 3—6.

1138 Kpacunos (1967) 2 Baxpamees (1988) 1A\ N & W.#h X Ff ™28 Onychiopsis elongata
J& Stockes 1 Webb (1824)# R T H E fg#E Hymenopteris psilotoides(J5 K Onychiopsis
BB XE ., HEWNS BN O. psilotoides FFEL Yokoyama (1889)RIE H AR T
8 O. elongata , IANBRNA RSB H—LHRIEE.
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FHES TETWREESH MR 182 3 R L4 3 B,

B A TN  Thuja heilongjiangensis sp. nov.
(LB 1—9: BT, A D

E ARSI, DB A (40°—50°) T A —F I _EAR PR 8 KRB /P AR R
G A R R L N R R BB 1—1. 5mm AR RE R Y omm R R K E Y
2cm, MAREI A, ERAE TRENS, RF.REFTMEMHKOEL SRR NE
EYmin X, EPERERE, MM s EHEE TR L, 8 b3 m RS e, Tk
BEYe, TEALRZE T MR A — AU ER R, BRI , K/ ES0R 2 X 3mm, BRER B YA i
7T, REEAR ()

ARBEE., WAMTMERES 4—5 DR HAMAR, H5 AT, iR EF 4 HELT,
7 ) 72 R A, 20 % 4 Y S ) BE B SR O0 R 5 AR U 1A R TET 4 i A B TR BT 2 ) BE SRR b
B, A BEE AN RE B M E BRI TR R LB Bl 2R B4 R A, A
WAEEL AR, BBBIT: KAFLHT A TH.EBRD, AN, AR A T LN
W, B M 5—7 4, RELSWRIE . M A= v 3R B 40 Mg 5 0 A6 AR 4L L {EL400 B BT 4 L /19
fIFREr ST Sl , SILW2Am THREFFHM T,

WigtEER FHFA T & LT WE® MR M8 H A&, 8 RZE S REE
BOELERT SR T 2 MERROR MR AR B 85 7 B FE BT AT AR, X B E 5 B A
WEMTIREHDBILETE 3. FrRPEX—IMMAEBRIBA Thuja B TEIE .,

FREMOEEARARBENESFEST, RFZSEE#RT LA E5M Thuja
cretacea (Heer) Newberry (Heer,1882;Newberry, 1895 ;Cpewniikosa, 1967 Rl B H
WA/ i B BB RE, EFAEREHRIE, SILSB MK, B LA 4—
6 M HAPE 2—3 MRAM, HRH AMAERN.

FHEA HREFFLIEREREMISE T LRERIN,3E 19 HMITH 2—3 K&,

B3 Trapa angulata (Newberry) Brown
(ERRE A 12—17)
1878 Trapa? microphylla Lesquereux,295 T, E AR 61,/ 16,17a,
1959 Trapa? microphylla, ZB % ,33 W, EAR 1,8 2,3,5—8.
1962 Trapa angulata ,Brown,83 7, AR 58, & 1—12,
1984 Trapa angulata, FEXL3%,83 71,
1984 Quereuzia angulatus (Newb. ) Krysht. , 3 Fi,127 51, B 4, & 7; &M 7, F 2—6; B A 8, 5,

e WRHUREHFLRL. Brown (1962)RIEXT EEIRA M EFH R, AN
BIAREAEERRE) Trapa? microphylla ¥IN A T. angulata, AT T B FERFIE ., 43
Bt SRRy AR A, 26 M B S BKOF 5 T [B] #h 725 B XM ARE B 2 — 3.

FHEA BIKEIO% S, X3 HhRA 2—3 B,

Mt BB K Platanus appendiculata Lesquereux
(FREN,B1—4)
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1878  Platanus appendiculata Lesquereux,12 51, AR 3, B 1—6; &K 6,8 7a.
1929  Platanus appendiculata? Berry,249 B, 52, 5.

WHEtEE H81H 4 AT EMIRE  HFER N E 2 R7F A XKL HE HE, 7T
FER=HBKF, fEROE, W E RS b K ALY 45°, B M 3 Bk ot g i B TLR MK,
FRURERE T X EAMBK 2—3 %, P EIKRE TRV B ERE & SEE.
BIFKURALEAME, SRR AT LR, FE LA R Platanus alata
(Hollick ,1930) , KA EF/E &M EHERE.

B TATEREERE, R 101 H;RL4H 3 .

BRBIK Platanus cuneifolia Bronn
(RN, B 6—9)
1952 Platanus cuneifolia Bronn, Baxpavees, 205 5T, B AR 16, & 6, FERE 17,8 1—5; BAR 18, A 1, ERE 19, & 1—3; B
20,0 4; 46 44—46.

WRtER F 4 Btna  BEREFESATE. HPERNE 7 Wr AR RIFEE, TR
2%, LM RATZRERE ;AW 1 FZMERKES, 7] WK 5—6 & Z2M 1 &% 8+ ERK
BBk, EEATIL 3 R EAEHKG ZRKES, URARE AL EHEERKTEME. R
R R0 SRR IE AT AR B A R 3 AR Bk 2 1 B I SR 145
AR B DL 2BLTE o 24 B X L6 I AR 1 992 25 B BKJF 5 Baxpamees (1952) #Y3 A 44—46 — 3L,

FHERAL ZAAT PR, 790 3 RAA 4 B

ERWNF MY Dicotylophyllum rhomboidale Vachrameev
(ERE,E 3—8)
1952  Dicotylophyllum rhomboidale, Baxpameer, 269 T, B W 42,8 1—3.

WREEE ZHEEREE, HEEBLER . HESRNMEE, &%, TRHER, 2T
AR, BN PRI T » EROR, B “ R B B8ORS E LS, i goa L
BHHGEK =R BB . X AL 550G B 5 T 4E B B /R 0 A B i R S R AR A B A A
[, RIFAGIKIFEREN, ENESHEBRBIFRE.

FHEM RETEREERE. K20 H, 7254 3 K.

WFHEHH (GREF 1)  Dicotylophyllum sp. 1
(Emgr,E 9

MR, IEFHE 1RO B8 RS Lt — Bk, 5 R 60°/; =
Pk A 55 EA L AR T TR .

THBEEE  ARIEIRRXBR A AL , AR OB A S IR A, R AE A, Tl s

FHERAM FE.

WFHig¥H (GREF 2) Dicotylophyllum sp. 2
(B E,E 10)

MBS 2R IIE, K49 3om, T IMBEFALLY 1. 5em, TURHAIR, 2%, H T H M H UMM



% 6 i MRS DT EBHEAELHY 761

5%, BRI s FRKBOM , 17 T B4 B AR R AR AN B B 3—4 X, BLAE RS 4b
[ B8, k% ; = RKEE A HL N ) 41 R
Wigte®& URiUE 1 BARE . A TR G AR —RE . EEMNAR TR, BT ER
FEIUREZ S R PE AV SR . BRERE BESCASMHETRIILE.
MBS EMNEFIHEWE,E 58 iRk 3 B

g F X #

FE¥,1959: FEELAEEIMEREN B THES — Trapa? microphylia Lesq. , HEYFH,7(1):33—40,

KRB 1984: BMETIAMEHRXEOEMHEALE . BHEHEHRIE,118,111—-132 . BWEHRME.

M ERM.1978, TTHIERT LB ENR (Selaginellites )WL FFp . B LWL CH, 4 8,146—151 7.
R AR A

HW%,1984: MTHMBOEMEY . HEYFR,230):85—91.

FHRH,1985: MU AMAZLEWHBERER S, R IIAHEE A MM, 80—98 T1. ALk iRit.

WA IMEE 1980 BRUMGEAZLEWLAMBERAS. EHFEHR,22(1.75—79,

Berry,E. W.,1914; The Upper Cretaceous and Eocene floras of South Carolina and Georgia. U. S. Geol. Survey Prof.
Paper 84;15.

Berry,E. W.,1929: A revision of the flora of the Latah formation. U. S. Geol. Survey Prof. Paper 154-H, p. 249.

Brown,R. W.,1962. Paleocene flora of the Rocky Mountains and Great Plain. U. S. Geol. Surv. Prof. Paper 375,p. 83.

Heer,0. ,1882: Die fossile Flora Gronlands. I Th. Fl. foss. arctica, VI ;49.

Hollick,A. ,1930; The upper Cretaceous Floras of Alaska. U.S. Geol. Surv. ,Prof. Paper 159, Washington. p. 85.

Lesquereux,L.,1878: Contributions to the fossil flora of the Western Territories: I . The Tertiry flora. U. S. Geol.
Surv. ,Terr. Rept. ,7:12,295.

Newberry,J. S. ,1895: The Flora of the Amboy clays. Monographs of the U. S. Gool. Surv. ,26:53.

Stockes,C. and Webb,P. B. ,1824: Description of some fossil vegetables of the Tilgate forest in Sussex. Geol. Soc. Lon-
don,Trans. ,1:423—426.

Ward,L.P.,1905; Status of the Mesozoic Floras of the United States (2nd paper). U. S. Geol. Surv. Monogr. V. 48. Pt.
1,p. 155.

Yokoyama,M. ,1889: Jurassic Plants from Kaga,Hida and Echizen. Journ. Coll. Sci. Imp. Univ. Tokyo,3(1).

Baxpamees B. A., 1952; Crpaturpadpua M UcKomaeMad duiopa MesoBEIX oTioxeHHl 3anagHoro KasaxcraHa. PernoHanbHas
crpaturpagus CCCP. 1. 1,M. Hag-Bo AH CCCP,c¢. 205.

Baxpamees B. A. ,1988: [Opckne u Menobbie dopn M KauMaThl 3emau. Tpyaw [eon. uner. AH CCCP, Bun. 430. “Hayka”, M. c.
70.

Kpacunos B. A, ,1967: PanneMenosan dopa 10)KHOTO PUMOPBA 1 ee 3HaueHue 1A ctpaturpagun. “Hayka”,M.c. 121.

Cpemwmnukosa W. H., 1967: WckonaeMble  XBOfHEIE  BMJIONCKON  cuHekausel. Tp. Boran. un-ta AH CCCP, Cep. 8.

MManeoGoranuka. Beim. 6. C. 177—203.

[1991 4 9 HYk#,1993 £ 9 A



762 =] H Y] ¥ Eicd ¥33%

CRETACEOUS PLANTS FROM SONGLIAO
BASIN,NORTHEAST CHINA

Zheng Shao-lin
(Shenyang Institute of Geology and Mineral Resources,Shenyang 110032)
Zhang Ying
(Research Institute of Exploration and Development,

Daging Petroleum Administrative Bureau,Daqing 163712,Heilongjiang)

Key Words: Songliao Basin,Cretaceous,Plant
Summary

The fossil plants described here were obtained from the Cretaceous Quantou, Yaojia
and Nenjiang Formations (in ascending order) in the Songliao Basin. They comprise 10
species (including two new species),which are Selaginella suniana sp. nov. , Onychiopsis
psilotoides (Stockes et Webb) Ward, Platanus appendiculata Lesquereux, P.cuneifolia
Bronn, Platanus sp. , Dicotylophyllum rhomboidale Vachrameev, Dicotylophyllum sp. 1,
Dicotylophyllum sp. 2 (from the Quantou Formation); Trapa angulata (Newberry)
Brown (from the Yaojia Formation) ;and Thuja heilong jiangensis sp. nov. (from the Nen-
jiang Formation).

The Quantou Formation is assigned to late Early Cretaceous (Albian) in age, while
the Qingshankou Formation to the Nenjiang Formation belong to Late Cretaceous,proba-

bly from Cenomanian to Turonian in age.

Selaginella suniana sp. nov.
(Pl 1 ,figs. 1—13;PL I ,fig. 11; Text-fig. 2)

Specimen with separate strobili and sporophylls;sporophyll elongately ovate, termi-
nating in obtuse tip,about 2mm long and 1. 5mm wide near lower part,each subtending a
ligule reaching a length of 1. 3mm and a breadth of 1mm with a microsporangium situated
between ligule and axis of the shoot. Microsporangia more or less spherical and shoot-
stalked ,about 5—6mm in diameter. In heterospory,separate megaspores spherical or oval,
about 0. 3mm in diameter;each microsporangium normally containing numerous identical
spores (about 20pum in diameter) and male gametes (2pm in diameter).

Cuticle thin. Epidermal cells varied in form various places. Base of sporophyll cuticle
rather thick,consisting of polygonal cells radially arranged in longitudinal rows, with rect-

angular cells variable in shape upwards. No trace of midrib or stomata. Ligular cuticle thin-
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ner than sporophyllary cuticle,composed mainly of polygonal cells. Cuticle of microspo-
rangium likely with a superficial layer of hexagonal cells.

In the form of sporophylls, this species is close to Lycopodium cretaceum (Berry,
1914), but differs in the production of two kinds of spores (e. g. megaspores and mi-

crospores).

Thuja heilongjiangensis sp. nov.
(PL. T ,figs. 1—9;PL. T ,fig. 1)

A fragment of shoot about 2cm long and 8mm wide,pinnately branched in a plane at
small angles (30°—40°). Ultimate branchlets very small; penultimate ones about 1. 2mm
wide and 1-—5mm long. Leaves arranged in four rows,decussate. Appressed leaves covering
the shoot plane in appearance ;uncovered part showing an elongate-rhomboid outline ;later-
al leaves falcate,folded longitudinally ,with keel. Male cone borne in axil of lateral leaves,
widely ovate,up to 2mm long and 3mm wide.

Cuticle thick. Upper cuticle thicker than lower cuticle,composed mainly of rectangular
or polygonal cells,arranged in longitudinal rows. Anticlinal walls thickened,straight ;peri-
clinal walls smooth on the inner side,with a waxy layer covering on outer surface. Stomata
less numerous than in recent species.

The new species bears a close resemblance to Thu ja cretacea (Heer) Newberry (Heer,
1882;Newberry, 1894 :Sveshnikova,1967) in appearance,but the latter is distinguished by

the longer appressed leaves,and the lingulate free part of the lateral leaves.

Bl i 35 BA

PREFFRIEME SRR IRAREF AR AMTERBETF RAEIR.

ER !
1—13. Selaginella suniana sp. nov.
LRI 2. RABREMRTH, XL R MTE HERBTHHES, X18:4. REIAKHF, X
20;5. R FHHIRE AN, X200;6. WFMHMERE, RAERE LHBEESHEL, X100;7. H EHFEEK, R
THRANEAHEE, X 100;8. NI TRIPRE  RAHTAM, X200;9. BBERBRL , REFH ELRMREE
H, X 260,10, ERRBE , B/ TRBE R, X4 000;11. & FMEE R/ T THHERTE, X1 600;
2. BEAMMEAE, REFEE TR /NET, X1 200;13. 4 11 AWK, RERFEMAKS, X5 730, %2
5:HS0003, ZEATHERERE) K /20 F i mLA=E,

B 1
1—9. Thuja heilongjiangensis sp. nov.
Lo RHERRIT K. 2.8 1K REREREMMBE, X33 WA AKE . Z0 X5, 40 KT8
HCERT A KAL), X 10054, WA HEARE, X100;5 SEABEAERHAEE, REKRLE,
X290 6. BHEAMBA, WIEMESIRE  RAREREHEANER A Z, X360;7. H 5 WRTEK, R EH
e o BE R P 4E BT R BE, X1 10058, BRI R RE A BT P9 R I , R R S0 LI &Y 4B BT AR B8, X 3205 9. ) A T
&R R LA, X 1005 BiT 5 HS0004, R/RIAHESEE IR HIE B bR S+ H R R LA, 25 10 # T4
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1. Thuja heilong jiangensis sp. nov.
A ISR, X 400; Fi2 5  HS0004,
2. Onychiopsis psilotoides (Stocks et Webb) Ward

105 :HS0001—HS0002, AWK ST, KR 182 H RAA=B.
3—8.  Dicotylophyllum rhomboidale Vachrameev
3vd. M R R Rk 5.6, R AR BRI R 57,8 R BKMF . BT :HS0016—HS0017,
ERHERLEHEE, W 20 R LAZE,
9.  Dicotylophyllum sp. 1
BiE 5 :HS0017. PR MIAE L.
10.  Dicotylophyllum sp. 2

#1055 .HS0018. EMNEHM WS, 8 58 ;R4 =8,

11.  Selaginella suniana sp. nov.

BFHHARE REREWRA TR ISHN LS ABAR, GMY ERYRFERRE, X100, FHRFHILE.
HS0003, ZATERBEFELI R 20 3 RAH=R,
12—17. Trapa angulata (Newberry) Brown

13. 7 12 BBCR, R SRTB I 0 Bt BB T > X 3515, 9 14 UK, m B I i Btk RBKTF» X 3:17. 9 16 MR EF
HOK R B MR i gtk RO E, X 3. BiT5 . HS0005—HS0007, BIKER NS, W3 H FH . Z5.

E3)

1—4. Platanus ap pendiculata Lesquereux
1. 24 2 By B EDIR B0 5 . HS0008—HS0010, BT EKRKEE R, A 101 RLA=R.
5.  Platanus sp. '

it 5 HS0011, RAMFA T, # 90 3, R L4 MME.

6—9.  Platanus cuneifolia Bronn

%105 :HS0012—HS0015. A/ A T4, 7 90 # R L4 MEL,
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EME L ER L1988 FRIEFAETE B EREYH R TR ELT S )N IREFR A TE, i
PURBRFENTE R F R LW EY R 2 & RIS R ENEYE R B2 s, 7T
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