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Map showing the localities of late Early Permian plant fossils of the Turpan-Hami basin
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EY A R B U R AR BT 4 BB R LART B SRR ORI A R E RS R
KA R 88 E . UEB ST REAZ TR REE A b B LRI #HE
R X, BREETRUHAZ THRF/RE LA, BT AR Y P HER R A" AT #A
EROIUERKINERE . FRHB R 5 R R. X BTl ea Tt , 3
XA BEVE R R R AR B R — TR TR

BF SR TAE R, BRIk A IR KR KB AR EH KB s 2k a REH
BRaASCHRE Sh, B B B R TE R A X A AR AR 3R (7] 385 AR A B phy B AR MR R se . A
bR BAAME R A X EEERECHBE.

2 Bk
B4BBIA K Paracalamites vicinalis Radcz.
(g 8@ D
HA A NEEAHE., BFEEBEM 53mm, T4 28mm, H L—AZEHHE, K

27mm, MMV EH SHER. WFE, BE AR, E 10mm ﬁ)ﬁq’ﬁﬂb 9 %, By LR
TERLHERFWEHRE 0. 7Tmm T TR,

TR FOLE®R YW STMXE &8 P. vicinalis Radcz. (Papuenko,
I1Be108,1940) FEIESE € —3. Illseaos(1961) 12 FiX —F & TR KM /RE M T & KA
AR 12—43mm, TR E, K 22—43mm, FTEPKERHEHSE.BRAIEEN 2 &5
RU/ANFRE., HSWRMMAMEEE. PR BHEENE,10mm EENHFH 5—10
&, AXWIF B Z 3.

% WA Paracalamites tenuicostatus Neub. thFf"F#EI:t HY P EMESREKRES,
HEK 80—87mm, F 54mm, ZEFE WT E_8B%, T P. vicinalis Radcz. M| HH &tk
B o

FHES CHERY, BT WA .

WH? GRER) Phyllotheca? sp.
(ER1.H2)

R HAEINK I2mm, T4 2. 5mm P—BREFLBRFEOR, T TR 5 ZE/M M
W EHEE,TZE 2mm G R—4 LM, T RKESY 3mm,

Wit XBRB/MYETEERBRERYHESAEM —NR AN . Henoypr(1948) FE iR
Phyllotheca XA BT 1“4 RAEF—HMAMERTMRA M, 3E R A £ 8
B, 18O RE O30 . X‘Tﬁ%kﬁ@#ﬂ??ﬁ%ﬁ.tﬂ E 1B T Phyllotheca,Schizoneura,
Neocalamites LA ZE Asterocalamites, B, R B HER — A HEF — = HFE ZH A FE—
JB& BT FFAE 7 B it ,?W%%EET‘ﬁ—AE W R R X Ml — B EAREIE
FHBEYE T T Phyllotheca cf. deliquescens (Goepp. ) Schm. § , & XA FRAET Z L7 REF|
—HWRT 4 it R ERATBERIR T Phyllotheca By, B T A1 58 8 A5 BB BPHE 25 F %
B. A3 B EHTF Paracalamites BB JLE 53T Phyllotheca B H R HEARE 74 .
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RN #HE RN RELSH LR,

WEEREM) Pecopteris sp.
(R 1,8 32
BE E3fHEENLEFT Y 2BBRER2ORRI R, MEHARTW. MRE 2—
3mm, & 5—6mm, &%, MHEH, UENETEETRELRLE Ilmm M AP L, LXTAE, +
KA, EOFIRILL S0l . RUBKUASRE M B PRk L, 2 X1 IR /DR R TRE R X
RS 4R Bk mA B,

BEHAABLIF) Cordaites cf. singularis (Neub. ) Meyen
(E1.E 5

A HAE—F2 REKEN 24mm, T4 10mm, GBS, ) HE IR R W4 .
EWHAM, R Smm, HEAELRL 2. 5mm, HENW AT TEERR, Hika, B8N EFE
2L 4b 1, AT BB 0 X AnA L3RS Smm F ik 14 5 BEEETR B R S S T
Bk. mHRkEdn, ot FRkRIMRET SHEMR  EERBBENAE.

11 Henoypr(1965) FE B X A4 5 Z Bt Frbt Br 45 19 45 5 FF Ak, M 89 h 38 45 Smm
WENAMK 9—12 &, L 4ARRAFRAE L. {H Meren(1966) fE*h B STBHEA Ny, 1
REAE smm Ak 8—15 &, URTHRA WA X — B LA . Henoypr(1965) 5RIFH 5 —5F
fiE, Bp R IAEBL L LB M BE R 2F R, K Lok, X—RIEERXWIRE LHBRH
8. BT YUAIRAEEE DN, THRRE T —/hER45, BT E K Cordaites singularis {]
AHLF

BN HE W, HEEINAH IR,

W BEHKH Rufloria derzavinii (Neub. ) Meyen
BHE1.H13

A RA AR BB, UM BTSSR W . RERKE 157mm, 5 %447
Frreyd LK 26mm, FHEKILFFT, B PR SWEHL, B R L E 5mm HRk 13—
17 %,

THEROEER MHMESKEE, LHIHE &5 Henoypr(1948) EAR 60, 1,2 —3, ##
A4 5mm B K 13—15 &, Ilieaos(1961.)iC R B Noeggerathiopsis derzavinii Neub. &
smm FEA LA 13—17 %, UAIRAS1ZRE B, BRFREMR, ZaTH A RE
MR FEHET BB KEERE, TS TR,

FEA R®EXR,.FRALA.

BB % BIkH Crassinervia kuznetskiana (Chachl. ) Neub.
(ERLT.B O
A UARERR—AILEEAM-A . I, 0, K 37mm, B 26mm, TR%EH ,
R A B, B R ETE R SR B 2IUE S, X 13 K, BHAE
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Mis 5%,

it Hemoyor(1948) Fraa XA R A M ERREN HE ERER, BE HE
B BERMKIEHEE, FETBE O R, W, AR FHEE, HEKHES M8
L, B AR B E AT, R AR A &, TR M XA X 1—3 K. Hh9itE
5mm TEEH MK 4—5 £."AF X R ZE 5 Hencypr(1948)12 iR 1) Crassinervia kuznetskiana
TE—H. XM HEMREUER, REREEY N — LR E, 7TRE R X 2 ) iy 8%
H. 528 —8 5B Cordaites latifolius 1 Rufloria derzavinii %, TERIIFRERIF
Ao, 52— A Cordaites latifolius I RHAREY], XN —ABERBETRMHEEH
Ik,

FHEA 4R T E LR,

ISBHIEH ()  Nephropsis hamiensis sp. nov.
(FRR 1810

WEfRE "% BAMKGEFEH=ZAEEEE, KL 30mm, 4 22mm, T
BEAE%E, mER. HKBEE, B ENEREHRM ML, 4 X 3—4 K. JKE, RETLH
ZABT R, STE/ILFUEAMEL. A RELE 5Smm ik 7 &,

THERILE B  Nephropsis BYE BB 5 Vojnovskya B HLIEAE (Hennbypr, 1965) , 2 ICEE 7]
B FEHEMM . {5 Henoypr(1965) [F] B 8 i, AT BE 3£ 3E BT H B9 Nephropsis #EEIAF Vo
jnovskya, Merten(1966) % [B]iX —F B, B N Nephropsis FlHE [ BER T IMPrE B REF Cor-
daites B, Rufloria W88 . TEAR MBS, WERHEY S Vojrovskya ,Cordaites ¥ Rufloria
TE—E & B, X A M IE 3 Hen6ypr(1965) By & M2 IEHHH .

LHTHIFT TS N. ubojnensis Schwedov By R . Ja# M iyt £ 50 & BIE , it i
WAL Smm FH KLY 7 &, HRREH K P EBEEN . AR, EETHRELTHRELR
BT, T BRAE f A T4 AR, IR A3 26mm .,

B3nmma(1977D I A BERFWEREBHXMAEHETHTHE — & i o6 s #
Nephropsis sp. 1 T FIK /D M BRE S M8 B %07 0 5 A& X R4 JLF 582 — 3 8UF
AILURAANR —F . B Nephropsis sp. 1 B T JLI AR W R4S, B #9474 B 35 A {1k ot
WG, M5 N. integerrima (Sch.) Zal. #31: E/RH) 53 — BARA M TE — R B TILR,
X—HIES AR XMIr B 2 ARE,

RN wEER.FIRE LA,

FIBHCGRER) Nephropsis sp.
(AR 1A 21
A drA et i — 3R ER WA R R R TR R IRFE i R 2R
K 17mm, 3 14mm, FEER. k5 ETNEL R 2IUE T, 4 X 3—4 KIEHET 4.
M6 B 3 4L 5 5mm A M-k 8—10 %,
F ARFRENME W RRIERES BHBNMESAER ESCRMELER L
AER PR AETR . UESESE,
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FRUEA EER,FRA LA,

SRR EFH) Vojnovskya hamiensis sp. nov.
(BRE 1M 6—9,9-2.19.20)

WIE RTRER B0, MY THRREANL, P LHREIERAESA /DR, 8
TAREE K, R ER AR, AR EERE L ZHHE R UM A BEHE 3UE
SIE , B—hik, Timeg 5%, EREE. ERTHE —BEERE, TN/ FE.

fiid &6 A 7 RRE— iAW ERMFEEEIR, BOKHE 7 LR FHH B8R T XA
BFEE . I TFREEN, K 13mm, B EN 1mm £4, RMNL, F EFH 10mm X EBEEEE
NZEH M, 29 3. smm, FHERFERER AT /DHIR. ST H X, P HEE T
MR B A IR . B 7 47 L B0 AT AR A R SRR [V, T AR 4R 77 T TR 4 19 I 8 47 LUy
EREMHMERT THAME. &6 ME 7 iiAMBEERYY 20—24mm, & iy OMEFHD
K 10—13mm, B, BRI ENL 0. 5— 1mm, HFERE, £ 1. 5mm, TURER . B 9(FEED
A A BEEY T BN R RE., BEER 34mm, TUHHIEHRERE, HATMHMRE
B A BB AT K2 9mm, BEERF LY 1. Smm, B THHRE AR, 20 2mm, R — 81 8.1
Fhk, AF A BERETT IR —PMERY lmm HRERE, \JREAERTFEAMNE. &
RO ERAEERE ENE S FE I i BAPRETHWREFETERXE, EMNER
ekt Y s 2115 R

HIOMERATRERRERERREF HEERLAIEPEZERMNE. K2
40mm, F A4 B A 4K 29 25mm, B HE Smm, EIFE 6mm , B [ Y 8% 2 R HE
5. & 20 KA 19 brAny F T AR KB &, BT 0L MR a4 A etk et

TTIRFOLLHR  Vojnouvskya BREMALEYBEF - KRN ERSELG, EERIGE
KR, EEYHEEM Y E RERFHNEERNE L., Hein6ypr(1955,1965)A K
XEEHSERAEN, KB R BOAREDEFIH, E—BERBIHIE. 3moma
(1967)Elaﬁ@§(§ﬁﬂg$:§ﬂﬂﬁﬁEFE’J—‘/I\%Tﬁ' Vojnovskya pacifica Zimina BfiA
HEXMEWELHE —HOBAEN EE EEEE S, BB mE B ReERENE
B AT R XL R R R E AT R Z 8T HADEMELUME 2510 . M7 E iR
FHRE, XEFIAAR/DRFIHHSEH, KRG BE L — R RER MG, HERT
BHE. AWAR LRERE —HRE EEREERERR, TEEH#H T2,

WNESHRIEE . FEIREIDTF Vojnovskya RIRE R HEMULEE L BEETH
YERARIFIE T V. paradoxa Neub. , 2B =% 8, A B YaltrAERFFTUICHE, #
Hen6ypr(1965) & I, FE X3 F B AT /MIFH A F BB SN F . £
R /PMEFHTETERRL - KHHEF]/?), X5 V. paradoxra Neub. ,V. chalmeriuensis
Neub. #1 V. pacifica Zimina ARG NBEK B F, K XA 5 P. paradora HFHLIEEEH
F V. pacifica.

ERERFRBAER T Vosnovskya B EI 5 Gaussia BAFHXH . WEF UD
BFm) ERIERMHET T XKE, ENLEFR—BW, RRE R B SAE . Vojnovskya 1)
R ERR, | LB ER, T Gaussia WEFHAHIT LR, MITHERE, £ TRE — SR
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Bt , BN 2R, K LR ARR/PETFROERER, X—RFENESTLRE
5 Vojnovskya X BIFF 3k,

Archangelsky fl Leguizamon(1971) ¥R & b ARG P — KT Nephropsis BT
HENIE B N Vojnovskya argentina, VINASCIERE A Nephropsis BHTiS B IREE , BN PR &£
BIFRABELB T Nephropsis, WA —EREH & B & Vojnouvskya Bt .

RS rRMEER.FRALI4A.

FHA 0¥  Cardiocarpus cordai (Geinitz) Gu et Zhi
(ER T LA 3-b)

#E E3-b# 2 M TFEIREFZIEEEN Cordaicarpus cordai FIFRA T2 —H.
FFERR V. ZREEJLEEUE HMANG, WFAH—AR 0. 5mm 5 H AR B AL
%, FFOE,BHESP 1INMLEERE, B2 8—9mm, T HHEE 2R 50K, ZHeE M,

F O (PEHEEREY Y (1974) — B Cordaicarpus B G 3-1E Cardiocarpus XPES
BAEN AEXEFHFHSRAEMNTEEME . 4RI, ¥ Y4 TR4E A Cardiocar-
pus cordai, BIRNILEMIEYIRE , ERFTRER TRHA,

FHEM SC4ERW MR A B

¥ CGRERM) Cardiocarpus sp.
(ERE T B 10

f#E  FF/h, K 4mm, 3 3mm, RERAYHL . SMHEEE/NT 0. 5mm,

LE® XM FHFFEAHE,ER LS eenos(1961)18 8 K Cordaicarpus sp. 1 B4R
EHEML, FELREFERELY 0. 4amm ¥R, ARREEEBTHEE.

BN #E N, EEIIH R,

EEERFF (FFh)  Samaropsis kulaiensis sp. nov.
(FERR 1 .B9-b,15—18)

BHIE FHTERBWEE, mTHEE NS, TURE-F. Z8REHE, BEWEE, £ -
TEEMERRE , R —REROHENTH  AREREAKAEHHAHNL. FHEUHELEH
NG EEER, EER LR, 22 TR R, R A KA R R

iR ER 5 REEAMNESHRDREMER,, IEMTHERERIT

B (mm)

L7 S A 9-b & 15 & 16 17 & 18
K B 12 9 13 12 13
® & 11 10 10 11 10
% Kk 7 7 8 8 8
¥ B 6 7 6 7 7
B ¥ 2—3 1—2 2—3 2—4 2—3

ERAAER T, E - EETREEMEN, FHFREREN, EXAMHEEL . 25
B, BB, E TR AR R H 1L J& E T o BRFL AR 1 ot 7T I B IR AR AR R, (H S R B4
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HEABHLSAN — R BHFE RSB ELR, ERR, ELERARS &R A
16 R TEMEE, B8 THTN. % EOALEERILCERBAMLLR, B 17 Wird
TERM LB T, B 15 WinAESHENEEEE, ERNFESRELRITA 2
—H.

TR HETICR A LS RA, BB 15 iR EZ5 Em B E8EMN EESMK
NELFRE—B EMETFE MR, NFFFHREXRE, S Henoypr(1965)idd H
(A 2 - — B iR REIR BEHY Samaropsis ussensis (Dombr. in coll. ) Neub. B A%,
BEEZEELHMH/N FEGERMN 1—2mm, K FEFHBW AN, THH R EZHREYU
8, R iR RE,

RS mEEXR.FRELA.

BRELTLAE @R  Carpolithus yirshituensis sp. nov.
(RIRR 1 ,H11,12)

B TR, REERHBHMANL, TORERZHAR, ERER, PLA—FRE
2, B EA T, AP AR .

B B MEEAEREE, K 5mm, & 3. 5mm, RAYL, A —FRERLE T
WK R, SRR AR . B 12 AR A KA 3. 4mm, B 2. 3mm, BB . TREREIRAR . FF
PR —HRER, B TS ERER.

ROtk HF S Henoypr(1965) BILHY Samaropsis pygmaea Neub. F HHEUL, ff
FrhR# R —HE  REHFIEAL, T HKNMBEEA -, AEZLETFEETRAL
R R R EARZE ) 1B A RS BB B AR (29 0. 25mm) AR $E Samaropsis Hy
PRI R ITF XA BN T A SORA §) ShFr B R, AL A AR 230K, B T IS
F Carpolithus Ig .

B MEmERFRE DA, R A #RE T, AL B

3 FREiMBIAEY L

HER-BEZE Sty A B RR BT A B, R
g RBE A E B LA LR KRR A LA, X R - B#EY " Thallites sp. ;K
4 Annularia cf. undulata Neuburg, Paracalamites vicinalis Radczenko, * P. cf. decoratus
(Eichwald) Zalessky, Phyllotheca? sp. ; LBk Pecopteris sp. ; #1128 " Cordaites latifolius
(Neuburg) Meyen, C. cf. singularis (Neuburg) Meyen, Rufloria derzavinii (Neuburg)
Meyen, Crassinervia kuznetskiana (Chachlov) Neuburg, Nephropsis hamiensis sp. nov. ,
Nephropsis sp. ,Vojnovskya hamiensis sp. nov. ; B F 1Y) F Cardiocarpus cordai(Geinitz)
Gu et Zhi, Cardiocarpus sp. , Samaropsis kulaiensis sp. nov. , Carpolitus yirshituensis sp.

nov. ,

« PEHRE RS NEER, RMANER.



638 = B 7} ¥ i E 354

LB 13 /8 17 fr(13E 4 Ffvf s REMD . K, EEEYMARLE & BRHA
6%, BTG 23%, BHEEMMFIAI G 65%, XEEJLEE Gy — &b i
XKyt REAEESE LG AR R, HRAETE  EREY A BE S, X2 M
M EACE B R IE

R EMAX MBS EZEREH R S ERNBIAHRES T UM, B
Wt A E BN R IFERE KL YR RIBE A Cordaites singularis,C. latifolius F1 Ru-
floria derzavinii, W, 9, i B Annulina neuburgiana, Annularia, Sphenophyllum , Para-
calamites vicinalis,Crassinervia kuznetskiana ,Zamiopteris glossopteroides ¥ Vojnovskya; ¥£
RAMBEARBAE AR B A KT Merien, 1970) , I IS 21 Hh 9 5L — 8 - o A 0 B
BaS5ZIFRe—8:mME, & BwRE LA FRFFACGEEEBERR, X5
ME-HEXFFHALAERE, EEEE _BEBRREERKRREE.

ERMEEMENFE LER/REMK, E &ttt 2 B Paracalamites vicinalis,
Cordaites latifolius, C. singularis, Rufloria derzavinii, Crassinervia kuznetskiana, Vo-
Jjnovskya % (Jypaure, 1976) , 5rErs G (W BEIL LA, PR A W EERNR LR
2R,

LA HED T S EZEREMW R BB L ERIMINEENRENE &
R, KER, XERARALERERTHRAFRENEY . CEZERZHMN LR
BT, o] B B G &t _EIEM 4> F Angaridium, Angaropteridium , Paragondwanidium
1 Cardioneura tomiensis, F4h, 0K WM RIBLE A Rufloria theodorii , R. subangusta §1 R.
tschirkovae, X5 FAEMBEMMY L BHHEHBRFHERLL.

AR AR AEYERAERAS SR MBI R &t EY BN — 1
BERHE, EXFRAEETEFEL X —HYBPREFKEDTNARAREEERTH
Y, RARA KPR URREXRT  EAARTEREAFER R EHEHAYNT
. XMEFERELGRASBEREAF VAL, T HRLERE: I EEFRAYHER
2 X B R Y E I ERRE R, EARTREN, MERAEVTHEANBESB
W,

4 FHEYIHHZE R

AR ESEML AR RS 3, FEE LR, ER MY X, IR ER
HUEZERAMB RESHE TN ERZEXRARAEN L. T2AENSR EHRER
AWERAEL SR ER TN X — &t BIFAEH Callipteris, Comia Fl Compsopteris
(Hen6ypr,1960; Mopenopa, 1962) . FESH/RMEXAMEF I &I ERE L, T-BKE T
T £ 4 AP /R B BESE S /REY ST T 8 e B AL B, = = &40 o IR BT wE 1L oy Fn b
HEr. NEHEYHEES, FRE XA KR F S IEB 5% LB Z 6] 4 F L %A (Merien,
1970y, B F I W X g Rl AR F TR S IE M 5 £ Bt EMA SRR T, B
B (Mevten, 19700 LM M BN R — B F SIER/PX KRB BAEN— &K, K
Z BRI BERR R, T o L AN B A PR AR “RLR R B . X R, T2 hhL i 4 2 o BT R
R ZBIEE R /R I E SIERIARX —BR .
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HEE-MELZHTEAN, LERBHUTE WA LI AR IR Paracalamites vicinalis,
Pecopteris sp. ,Cordaites lati folius ,Crassinervia kuznetskiana ,Samaropsis sp. ,Cardiocarpus
cordai FHEPL A, ENRKERE ZBUMHARN . 8E ZIELWRE LA Thallites
sp. » Paracalamites vicinalis, P. c. decoratus , Annularia cf. undulata, Phyllotheca? sp. ,Cor-
daites latifolius,C. ci. singularis, Rufloria derzavinii,Vojnovskya sp. ,Cardiocarpus sp. %
HOLA MR BERANERE _BUBN . BEERMRMFREFLARETELAXNEHE
FLOERAAT R _BHEGMN BN CE . MWL EH Rufloria derzavinii, Nephropsis

hamiensis sp. nov. , Nephropsis sp. s Crassinervia sp. , Vojnovskya hamiensis sp. nov. ,
Samaropsis kulaiensis sp.nov. ,Carpolithus yirshituensis sp. nov. %,

EREHEWEA K ERAE DR B RE, X TR Y B ER TR .
XERERHANREMAXIFER Vojnovskya ¥ RIEIE . Vojnovskya B IHY) B 5 M
Hen6ypr(1955)12 B AR MR /R R B E B R A, BN RUESIA SRR
Bttt (Henoypr,1965) . J& ¥, B ST | M BUA A/ HE-F 10 A E 0 S 38 28 B AR Y R 5 3E
WA (Monun w ap. ,1983), FEEXEXREH, WEEW AT L ORISR, MAETRERHK
MRFRAHE B E SIERANF R TATIR, 52 —8MIEH Cordaites latifolius
# Rufloria derzavinii . LT LB HEE W, UATIT IR — SR — St 2, G fEs 5 E
R FRA L HMEE EN A REINAX SR E S, RO E SERRREN. S
Wi X B~ SHFHAME -, L §F-wFEHWEAET &% P HiNE TR SIER
PR TR o . R, ZEREATHE X LB, 00 20 FE 40 X — SRR AR

g2 F X MW

EBEREF SR EYFRT YA, 1974 FEETEREY. B,
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LATE EARLY PERMIAN ANGARA FLORA
FROM TURPAN-HAMI BASIN

Liu Lu-jun and Yao Zhao-qi
(Nanjing Institute of Geology and Palaeontology, Academia Sinica, Nanjing 210008)

Key words: Angara flora,late Early Permian, Turpan-Hami basin
Summary

The discovery of late Early Permian Angara flora from the Turpan-Hami basin is of
great significance not only in botany but also in palaeogeography.

The fossil plants described herein comprise 11 genera and 13 species (including 4 new
species ), This flora is composed of ° Thallites sp. , ' Annularia cf. undulata Neub. , Para-
calamites vicinalis Radcz. ,* P. cf. decoratus (Eichw. ) Zal. , Phyllotheca? sp. , Pecopteris
sp. » * Cordaites latifolius (Neub.) Meyen, C. cf. singularis (Neub.) Meyen, Rufloria
derzavinii (Neub.) Meyen, Crassinervia kuznetskiana (Chachl. ) Neub. , Nephropsis
hamiensis sp. nov. , Nephropsis sp. , Vojnouskya hamiensis sp. nov. , Cardiocarpus cordai
(Gein. ) Gu et Zhi, Cardiocarpus sp. , Samaropsis hamiensis sp. nov. and Carpolithus yir-
shituensis sp. nov. (those with asterisks have not been described). Among them,Vaojnovskya
is the most important genus of stratigraphical and palaeogeographical significance, record-
ed from Russia (the Pechora and Kuznetsk basins and southern Primorie) and southern
Mongolia. '

The present paper also deals with the botanical characteristics of the late Early Permi-
an flora,the age and correlation of the plant-bearing strata in the Turpan-Hami basin as

well.
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Nephropsis hamiensis sp. nov.
(PI. 1,fig. 14)

Diagnosis and description Leaves entire,slightly asymmetrical, nearly obtriangular
to cuneate,about 30mm in length, 22mm in breadth, narrowing gradually to lower part,
apex rounded, fan-veined, a few veins stretching from the narrow base, diverging 3—4
times, venation straight, but sinuous near foliar margin, nearly perpendicular to apex,
widest part of lamina with 7 veins per 5Smm.

Locality and horizon Kulai, Hami, Xinjiang; late Early Permian, Yiershitu Forma-

tion.

Vojnovskya hamiensis sp. nov.
(PL. 1 ,figs. 6—9,9a,19,20)

Diagnosis Strobile with a stronger axis,axis with fine striae occurring on the lower
part and foliar traces in spiral arrangement on the middle—upper part;top of axis enlarged
or funnel-shaped,attached with numerous bracts (microsporophyll?). Bracts lanceolate or
invertedly ensiform,with a midrib;top rounded,slightly widened;with a round protrusion
(probably microsporangium).

Description Specimen (Pl. 1 ,figs. 6,7) representing conterparts of the same im-
pression,enlargement(fig. 7)showing characters of the species in detail. Strobile bearing a
petiole which is 13mm long,but only about 1mm broad at base,with fine striae on surface.
Middle—upper part within a distance of 10mm getting thickened to about 3. 5mm and pre-
served with some small leaf traces in spiral arrangement in restricted areas. Top of petiole
somewhat expanded and slightly concaved,forming a shallow funnel shape in the middle
part. Upper part of specimen (fig. 7)showing the concave middle part of disc;another speci-
men (fig. 8) preserved with some parts in top view,more clearly showing the concave mid-
dle part. Discs of spcecimen (figs. 6,7)20—24mm in diameter. Bracts (microsporophyll?)
10—13mm long, oblanceolate, only 0.5—1mm broad at base, but becoming widened to
1. 5mm at apex,apex rounded. Specimen shown in fig. 9 (holotype) preserved as a disc in
top view,but in lack of sporangium petiole. Disc 34mm in diameter. Bracts mostly well-pre-
served (except those preserved at lower part of the disc),oblanceolate,about 9mm long,
1. 5mm broad at base,but widened to 2mm at the top,with an evident midvein. About 4
bracts on the top with a round protuberance of Imm in diameter visible, probably repre-
senting the position of sporangium. Arrangement of bracts not very clear, impression of
bracts in spiral arrangement in the middle of disc as shown in figs. 8,9.

Specimen shown in fig. 19 probably being a premature disc or broken body during fos-
silization,which is 40mm long or 25mm long for the part bearing scale leaves,5mm broad

at base and 6mm wide in upper part. Reverse scale leaves arranged spirally. An enlarge-
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ment (fig. 20) of the conterpart (fig. 19) showing reverse scale leaflets.
Locality and horizon Kulai, Hami, Xinjiang; late Early Permian, Yiershitu Forma-

tion.

Samaropsis kulaiensis sp. nov.
(PL. 1 ,figs. 9-b,15—18)

Diagnosis Seed oval,slightly narrowing toward the top,apex flat. Qutline of nucleus
obvious, round to ovate, apex and base slightly decurrent, with a more or less distinct
midrange;surface of nucleus with unclear fine longitudinal striae;seed coat enclosing nu-
cleus with wider margin, becoming widest near micropyle,but thinnest in case of nucleus
with an unclear notch.

Description Five specimens under study more or less identical in shape and size.

Measurements (mm) :

Specimen fig. 9-b fig. 15 fig. 16 fig. 17 fig. 18
length 12 9 13 12 13
breadth 11 10 10 11 10
nucleus length 7 7 8 8 8
nucleus breadth 6 7 6 7 7
wing breadth 2—3 1—2 2—3 2—4 o 2—3

Holotype (Pl. I ,fig. 9-b) preserved in reversed and obkique position. Elliptic outline
of seed more distinct. Nucleus evident,round narrowing at the top and decurrent to the
base. Micropyle clear. Base of nucleus becoming narrow, but extending for a shorter dis-
tance. Surface of nucleus assuming fine striae and an unclear midrange. Seed coat uniformly
rounded ; uncleus wing-shaped,becoming the widest near micropyle. Seed (fig. 16) ellipti-
cal,with a flat top. Striae on the uncleus becomig thicker at basal part,which also can be
found in the upper part of the specimen as shown in fig. 17. Specimen of fig. 15 almost i-
dentical with others in features,although a little deformed.

Locality and horizon Kulai, Hami, Xinjiang; late Early Permian, Yiershitu Forma-
tion.

Carpolithus yirshituensis sp. nov.
(PL 1 ,figs. 11,12)

Diagnosis Seed oval,with unclear fine longitudinal striae on surface,apex rounded to
mucronate, base rounded,a bone-like proturbance in the middle through apex to base,outer
seed coat extremely thin.

Description Specimen (fig. 11) oval,5mm long,3. 5mm broad,with fine striae on the
surface and a bone-like protubance extending from apex to base. Outer seed coat extremely
thin. Specimen shown in fig. 12 only 3. 4mm long, 2. 3mm wide, oval; apex mucronate;a

bone-like proturbance in the middle of the seed,running through apex to base.
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Locality and horizon Kulai, Hami, Xinjiang; late Early Permian, Yiershitu Forma-

tion;Ertanggou ,Shanshan,Upper Member of the Zhaobishan Formation.
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B MR I
1. Paracalamites vicinalis Radcz. ZL#E/R¥ . BhTEYH4A 8. ¥f4M5 . AFA-51.%i0 & . PB17379.
2. Phyllotheca? sp. X 2;#E 48, M 144H LB . ¥5MS . AFA-277, %125 . PB17380.
3-a.  Pecopteris sp. fll 3-b. Cardiocarpus cordai (Geinitz) Gu et Zhi XKW, BETEMAE LB, BN SAFA-51, i
5 :PB17381.
4. Crassinervia kuznetskiana(Chachl. )Neub. L#/R¥,bEFE WA LI, ¥4 5 .AFA-51,%i2E .:PB17382,
5. Cordaites cf. singularis (Neub. ) Meyen X2, ¥y, ek 4 B, BFANSAFA-277,%1i8% .PB17383.,
6—9,9a. Vojnouskya hamiensis sp.nov. WEER, F/RFELAH.
6. B 55 : AFA-27. %125 . PB17384 (HI#K Paratype).
7. X 2: 5415 : AFA-27, %105 : PB17385 (B B¢ Paratype).
8. X 2; H 55 . AFA-27, %iC & . PB17386,PB17387 (B #I Paratype).
9-a, Bf#ME . AFA-21, %322 .PB17388-a (£ i Holotype).
9a. X 2: 0 9 a K.
9-b. Samaropsis kulaiensis sp.nov. MBEX,F/RELH. BFiS . AFA-21,%i25 . PB17388-b(EH Holotype).
10. Cardiocarpus sp. X 3;#BE W BB M LB, ¥5M5:AFA-277, %125 :PB17389.
11,12. Carpolithus yirshituensis sp. nov. :
11, X2 X, B RE L 4. TS AFA-27, i85, PB17390( 4 # Syntype).
12. X 3; ¥ 0 B A LB, BF4hS . AFA-277, %405 . PB17391 (& # Syntype).
13. Rufloria derzavinii(Neub. )Meyen M. F/R#F 4. ¥ H5.AFA-21,. %L 5 PB17392.
14. Nephropsis hamiensis sp.nov. M EEX F/RETH. FIE .AFA-27,%i05 . PB17393(E# Holotype),
15—18. Samaropsis kulaiensis sp. nov. MREERFRELH, FINS . BH AFA-27, %125 . PB17394—17397.
19,20. Vojnouskya hamiensis sp.nov. WS, F/REFLA. TS AFA-27, %125 . PB17398 (B Paratype),
PB17399 (RI# Paratype), 20. XM 19 REREM KA. X2,
21.  Nephropsis sp. X 2:;WEER . FP/RELH. TS . AFA-27, HiE 5 . PB17400,
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