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1Ly Bk=E 1% ( Cardioneura)

k5B

K

(RERBREBD

ik EW (Cardioneura) BRZ#Er (As-
rapa) HE P HE X R A R EMHL A, hE ST
FH(M. 1. 3anecckuit) T 1934 4570 HEHY
SHEPAREE B4,

1932 &, EFURF R IA S E (Mmnyca-
uek) MR FEX (Kaparann) EWLAR, B
B— I PRAREA L E R (Cardiopreris) HIJL
Afho BXEFE Caordiopreris WRBEIERAR
—%, ¥ (W. P. Schimper, 1869) ¥ Card-
iopreris MIBAERSN: HTREM, Pih LR
BB PR DB EE T, K, LU sy
WA —B 4y & A T 4l s Mo sb o i — R M Bk,
B, 1934 &, AFIHEEHHAR T XA
WX IR A IR ER Cardiopreris HIFRATH
f—im4y, BEAIIL L H (A. G. Nathorst,
1914) BIrFFEtr (Cardiopteridium) [&B; %
BN E ST B R Cardioneura (R Fh: Cardio-
preris sibirica Zal. ), {4 TXANFENBILR :
ERPREH; AP 2K EEE (Neuro-
pteroid), if’i%;ﬂ-}‘}}i}d@;biﬁ& (Cardiopteroid),
Tk UG, HEMEXEARRTZRIK
S A — A AR RO AR, hEH T A
PIREM, HZE BN LA
* Cardioneura BB G ,ASH (W. . Jo-
ngmans, 1939), Z&{3 (M. . Heit6ypr, 1948)
%ﬁ‘ﬁ)ﬁfﬁgﬂjﬁﬁﬁ(,iﬂ% Cardioneura 55 Neuro-
preris JE X 4, T th— B4 hR A S R InHL
%15 (dngaropreridium) HFTRXHo ZURMA
BT Cardioperidium K1 Neuropteris WBWTF

15, B—EPHAEA Cordioneura, KEEIA
AFRET R WA, RIKNEL X Neuropreris
BLEREEMN. MIEIAA Cardioneura HIAKJR
RARERER. 2R, WIHFRFEKEKSFT
S, AR T EZEX (Kyssenk) &R
HAEREDLER, HAER TX—B4.

REeEiN, Cardioneura Ha5 Neuropeeris 18
LA ERE B E5EIKED Mixoneura, Angaro-
preridium FFElo (HARTERATHOAR AR IR B AT
AWEEE,RIVINA Cardioneura J8 RN XK
Mo AR HIBIEAF L ERET ; RN, %
Neuropteris RIBEIEINCIRTT o

ZHINA, Neuropreris LB ik (EEH
KNP R BRINX—FFE, B A S EFF K
ho BAMK—INRM A, Cardioneura 55 Ne-
uropteris BB EMREDIKX Yo £ Neuropreris |&
& FREL Pk R BRELE AR, Bk
. RIRMFFEANEZEREWLATE
Neuropteris izylensis —Fho MO HR RS A
ERT AR, NP EERA RIS ENK 3—4
& AE NP PR R B AL JU T S 47 18 RURE Ao » 152 0
FIL“ANUE R KEIR”  H i AN BIE
WP RIRRA, 2% (H. Th. Tschir-

kova, 1935) 5g24 Cardioneura izylensis BIFRA

(Heit6ypr, 1948, 141—143 71, &k 32, & 42;
EhT 33, B 1—-2) MbER—ZFEd, HX
R TUWFN Cardioneura WIKRA , B C. topkie-
nsis Zal., C. falcata Zal., C. tomiensis Zal., C,

zalesskii Tsch., XJLAFHIM KRG N. -
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ylensis Fe—BUH, XREFR B A E RIB Blo

Cardioneura 55 —AJ@ Mixoneura HI[X B
KRR KEo  Mixoneura JBFE 1870 4 HHi
(C. E. Weiss) MABHREM (M. A. Brongniart,
1828—1838) HiREEEYE (Odontopreris) &
M4y Mo SR Odonsopreris 43 A TRA W
B——MREFEL (Xenopreris), 55— A&
Mixoneura, WiZRIMBE Odontopteris, T
Bk BEHEMWEENDFENERKE HES
Neuropreris #H[H, BEMEMEALT oL, M
MEHEMMNER LE, FBHE/NIAERMET
ET R iksh, HRREEMN S AL, &
2% (Brongniart, 1828, ER 78, B 4), 1910
£,5E (A. C. Seward) X bbFiniksi, A
A Mixoneura /NFJ24  Neuropteroid B, B &
BIRFEIT K, 35 Odontopteroid /N 3k
EFHE-MF Lo

FTRAEFIEK I Mizoneura FrATD,
W5 Cardioneura XTI M. ara (3a-
Jecckumit, 1934, 752 71, B 12); ARF-FoE
L, 0 M. biraliana (Ochosnol [TaneonTosiorun,
1963, & 40), FHEMPRKSMKARZX S,
(U /NP Fr BB Ao mT DA A B R ik B9 7 o
Briksh, BH 12 Rk EEM F AR X
B, ERAREAENEL T, RRTHESE
Cardioneura JEREHEE,

Cardioneura WIREEIR AL E S Angarope-
ridium RGP FEHRM Neuropreris @rhsy
Hige MEFIE (1932b) WHAREEE L
LA > XA B R /INP A B sm ZU e 4 , B E
R, B R ERRD Ho MM (1948) Frfl
RE A. tyrganicum FRA, HAREE T BT M E
(1937) 8§ Cardioncura magna, NEE &, &
TR HEORARBRE NP RS, DEEER
NMIEHTEo

ZT Cardionewra 5 Cardiopteridium X
BLUA AR FENPIAESKNMRER
TRE , ZHH 2K, H s Ko

2 LRk, Cardioneura 5 Cardiopteris, Ne-

uropteris, Mixoneura, Angaropteridium }. Cardio-
preridium EBRBHFHRUZL, BXHNEH T
o —
BN FEH, BB E (M. U, Panuenxo,
1954) wEN{ER 3 Cardioneura K1 ¥ & (]
Lutz) 1933 EQI7HY Bk O 2E 15 (Nc’urocardioel
preris) WA B %o MBINATIE BIM BV
BOARHEKERT Newropreris; MBEI T
Neurocardiopteris a.ria{ica — R INAE NP R
EFMEKS N. brilli Lutz 3800 o

T» 4E 1956 A S RMAEE (B M,
Aunpeesa) FHIAE T, MUKTLA Newro-
cardiopreris B, Cardioneura, ﬁﬁﬂ‘]){% Neuropr-
eris S AWML B — LK ESR (Euneuroptcri.c)
1 Neurocardiopieris Lutz, BIH“BE S5 KB
PERERTRATRR”; SRR ISR Rk R
KR AMuN1INA Cardioncura 5 Neurop:eris ¥8
433 A AR 11 (1948) RURK AL, B Cardioncura
5 Neuropteris HIFFESERT, RELEHRK
Cardioneura RIAMIIHIE. TR, 1A
BTN Cardioneura BIFRFh 0 W R Ne-
uropreris,

PO (1960), AR X AR ER T
Cardioneura 5 Neurocardiopteris . [@% . Bi/G
BR W XN BOERRXRBEARER. ‘

1933 £, BRI QUL HY Neurocardiopreris
BESBA RGN X F N. broilli
SPAMEAEE” (group), AR EEA T Ik
(mittineben ), fIANE R B RAE LI (nebe-
narten), XEBRITEATIIRZBS Newropteris
BISK FR IR B T B — AL T o 522
B B BRI EFR T Neurocardiopreris 1y
S Y BARMN. Wik, Neurocardiopreris 5 Ca-
rdioneura FFAAEY, AR E R,

XT Neuropteris 53 AWM VE (Euncuro-
pteris R Neurocardiopteris) MABATHIER EP-tE
BEABEH AR EHN L BREAR— KK, T
B E&&HE k. MIIRTHEN, &5 Neuro-
preris HHYIEXA MR, RmAERIEN
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Neuropteris I /B0

REM) Cardioneura FRA , R EHH TR
LBA 1975 78 H AR RIGE 19 R 7
BAWR AT ERREKN. REEMLEELT
BArsER L Parafusulina sp. KI| B LA
Szechuanophyllum cf. szechuanense (Huang) %,
FAHANRRA R S SR

EEMCARY, 5 Cardioncura JLERIE
Y4y, 77 Paracalamites cf. frigidus Neuburg, Cf.
P. striatus (Schmalhausen) Zalessky, P. sp., No-
eggerathiopsis derzavini Neuburg, N. sp. }z Cra-
ssinervia sp. 5o Cardioneura WFP R A E
BE . REEWLMHERE. H 4%, Hrh2
FR, 1FAE, 1HER,

MBI AEHE 53 ¥1» Paracalamites frigi-
dus Neuburg, Cardioneura tebenjkovii Schwedov,
Nocggerathiopsis derzavinii Neuburg X BT
FEER MM X R84, Crassinervia T LA
REZE-_BZR,MEAT_BF. Wik, E¥ik
AN RERS A,

SEHEINA, Cardioneura BZIRUGSHIR
JLABRE, B2 RERETEEIEAM
BUAK, B E RSB . EFHME
IR Fh Cardiopreris sibirica, HE % (Zalessky,
1932, 117 B0, 5, 6) BRM IKKFHETEM, 5
HERA . Hih, MilELEMEXEN
B BEEITF: BRHEPRRE DR P
B EYg PAONPIR)EABRKN &, G
KWEMGE=HTE . SBEE, EEME K]
T, Thh [ Bl , FE U A s 20 IETE » AT HR, DA
— A BT P MR R R, N TREER
Sk zE, mEESET 2 & (FHE
3—4 4%) EMK R ME T BREXR SR, LK
AR PR NP ) T Fea il 4 R B
BETOL S EPRH-R BV R BESE
Ao

Tk, RTHERIABE St nar
MBI TR, EOME. KEX—EWE
HNER, HHREHTERNNENHNRE

BIE SOREMEUR S HEESES BHRT
B, DIKERBESANER, EE
TREGSHEDERONE; LMk, K82 %,
BRT X — B o

2 SCAER AR 0 T A AR bR AR B 0
B30 R R A B R A R B R
HELREE, TLEREDBHELERA,
R, REABRARITE, Th—H%
o

Mo O B
- —BOR¥EEFH) Cardioneura

permica sp. nov.

(BRI, @1

1980 Neuropteris daheshenensis, HARE, «RIEHEX HLE
HEM(—)», Ehx 251, & 25 3’

RIE APRHRERNER 28, KE
bbb 3:2 8K 2:1, HREMRER, BB T&E
B R, /NP AR R B AR AT, ERE R
LY 1/3 4bsy REMMERFIKRF M RSk
EME S NPFE%E s BREENAK
12—13 %, $#iK 17 %o

g BAXNRARERRE, B4
KEPF, KEARH, HH 50 BARESL fhill
2—4 2k, HERYG MPIFER, K 20—
30 B A HIIK 45 B, B 10—20 2K, X4
REATH L, SHEE; MK, BERX
R IETE , E3REA, TR, Pl— 55k
Eflo PR HENREEETZH, EARE
BRI, TinE st HxBAER, BEER
2y B A Bk, RYMEL, W /N R R IR AR AT 40
fi, BIEEMY 1/3 BBEHHEB SREKDL
SAAFIMUS H 5 FER RS, I EH,
2 X 4—5 FETNM R B R T, S0 8
WAL 60°—70° fo  EEDER — R ALK
mAMINAE S, EEXTARLSZ. N
Fringde s BREEREK 1213 %, ZEK
17 %0
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EbE  UETRFR, DUNP A ERE A H
LSRR ERZIERED 1/3 fE ., BiTER
fE, SXBHBEMAERMN. £AH KU T ES
AT B C. tomiensis Zalessky (Zalessky
et Tschirkova, 1937a, & 17; Heii6ypr, 1948,
147 T, Wik 32, B9, 10); {H)5 & & H Bk
2—3 %, HRBEE A MK (RI 2 BRI SEATRE (R 20N
PR IS, BkBEF Do BA MNP 2R
LB/ o

AR (1980) FER B N. dakeshenensis,
MERE L&, L E 2 SRR/ N EA.K
INE P BRRFAE 5 T S AR R — o

BROKEDS (Hi) Cardioneura

elliptica sp. nov.
(B 1, B 7, 8)

BE NDRBERN, KEREERE
W EMAL, &%, KHEY 3:1. HKBE
W, FEH 2 ReX:hk, HH, E¥AT, EEFEER
1/3 b4y S, REKRDEHE. ARk
Gty 5 BREHNERK 12—15 kX,

R BFAXDFRIRAE 2 8o Hip—
FAXRETR (BRI E8), KEARH, £4
60 ZK7E4 s BIMEEY 4 2L, K ERYUL; /NP
ARBREREEREIR, &30 X, % 12 2X,
MAETH L, 556k 80° fi; AN R LT
F, AKX ER, L¥miR AR, ToREE, U — A S hhiE
fis /INPUR TSR AR AR, B o B—BRARA B
wONP R (BRI B 7)), HESStiE— 2%,
45 2K, 15 Zoke ZEMBKBEBERR,
- BELEASH 2 KK HE, BN T ELE

1THES, ZEEERN 1/3 oo XZEH. B4k
DLt B & ml s 4 Y 5 SRR & Bk, 4 X 4—S5
WD, T /INM B & & TN, 5. 81
WD R 30°—40° fo  EPE KAk
DXHNE, MEXRT IR EERB% 15/
Prias, 55 BXEERNE K 12—15 %&£
Ho
EER  HRIHIRL BN R R EE

FHHE, SHEK (Joren) A RLHIFh C. topkie-
nsis (Zalessky, 1934, 752 BT, 11) 45 2480
B 5 HERARA TR Bk S 161, B 8 % onH- ik
EHBRAHE.

KAFOBKES (FHE) Cardioneura
daheshenensis (Huang) comb. [nov.
| (R 1, B 5 6)

1980 Neuropteris daheshenensiss HARE cHRILHMX dd:

YEM(—)», A&l 250, & 3; AR 251, A 4o

R BALFRRAR 48, BARRK
TR REAY, % 140 B AR MBEL S &
KoH ERY S PR ER, K 5070 22K,
930 Bk A, AT # L, SRR 90° A,
HFIRE, FEHBE; AP RE2 00, i
AR, LA, T, l— R E T 4 ko
T P TED R i B W S T S L SR 2 RO, TUR R
Ho MEXEER, Mm%k, BEERNE?2
FeR bk, L, MUERER, SREKUSALM
AT B 5 REAR KRG K. WS, 57 X 4—
5K, NP BER T, 55, gTEias
K 60°—70° M, EEE—RRF Ik shi
JERRANEH, EERXTERES%. E/NFRE
.85 BREENAK 17 %4,

TR E BAEHR Neuropteris dahes-
henensis Huang $FE-2 (548 T1): “Mk A B,
B E Pl 4—6 Rk, HRE LIRS X
fRREREI”, “NPAHREmE—Rik (B%
2—4 %) BETHER”, “MRAPREER
A PIatfn B §—SRH-pkep, H1A] 1—2 % B5R
HLIRMUP R MXBSRBFTUER, /WP
Fr AR ks T n g il » X BRI R R AR
HIAAN Neuropreris Bio EFr 1, MIEEEM
KB FA— R E— B NE— R AT T
FrONRR) AR E, MHFERERD
“WET, RN 2 KEMK. HEMFONIR)
HREMALIE M — B EE. X—¥IE, 5 Cardio-
neura BEAFPR5EE—HMNo ‘

L, EAE AR MORA, KA S5
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BRRFAE 22 BIER K , B A “URYEAEM L BT b fB AL A
AL, BETEMIEH.

EHZ A EEE RBIERMEL T BB
TBEEBT - IMRRNEREEN. Hit, RIi1E
B —FRA (A%, 1980, Bk 250,
3) 4 AN 8 (lectotype), I 2 IR K
TR BB FRA BT A S E N AN A
KB 2%HFE®E, REL N 7:325:3,
WM. HRKANES, BRIR, Bt AR, T,
FEEEE S X B REKERES. £
INPIRB%,.5 5 BXBERERARK 17 £E%G.

BT F, DUNP A R, TR, H x4
A EFRAR BN FIE A B MM, TH AL
Mk Fo MFEAR (H. A. lsenos, 1961) 1
REIZBLM M C. Rarskiensis (72 T; B R
X1, F 53 B XIV, 6 1), MBI BRAGE
Kk 80 23K, BHERNKHLRHEL,. &
B SRR R T TE s MR B B 8 5 AR IR BK
5—6 %o XERFAESYHNMEARRE BM
B, iR, /AP AL 8 &4
AHEGTIMEEE LB, RART 3—4 4.8
M BRH AR JR L RIZE BB 4T o AERFEAET
i, H AR BB T, ATRRKRIANED
% %M Bko

HFIESE R SE/RBXE C. vorcu-
tensis (Zalessky et Tschirkova, 1937b, 43—46 I,
B 59—65),/ NP ERRKEE KMEER
B NP R EAHE AR, AR ERA WA
62), RAIEEARE Cardioneura, RAEE 63, 5
W ATAIFE BT AR (EIRBRAR A R B A/
P, R TEAR S, KRR, SRR
tEEE#o

R BkE S (tegi#) Cardioneura
cf. tebenjkovii Schwedov|
ER 1L, B9

Cf. 1961 Cardioneura tebentkovii, lllsenoB, 74 T, B IR
XV, 3540

BE  AIRANE 18N ER TR

BEARGPH—N, KERH, —MEL 70
B (R PR SEBE S THATSE 140 250 i
293—4 2K, H FRIAG. NPSETR, &
AN 7:2, Filf 70 282K, 9 20 2k, Sk
B 70° fo ANEIT B AR TUE R L%, B
BB TITY » B B AN L s TR A ko LD
REEAHE, PL—SBETHE. HIK2ER
AR, 2t S BK 2 4%, REML, AR EGE AT EBE
I 1/4 b2 M EHKLLB FARAMUS H 5 5K
AR PRI , 43 X 4—5 K, S, Bl
WBBIT 50° Mo NP5, 1858k
BEES N Bk 10 & A

B8 MEIHRA, ENPEBER KN
5 T8 » B3] S5 M R O P kA /R (Taiiv-
p) B BT C. rebenjkovii (IlBenos,
1961, 74 TR XV, B 3—4) ko HF
I REE, 5 5 BRAE I 14—15 &5 /A
Fr 3R ER O B TR B B X AN R 2 24
HIEOFRA LR B REW. Bk, YUakRAE
55 M B

TEEBXM

TEHERERMREEYT RN, EUHER «hEh4&
REY»RE/NHE, 1974 FELEERES, BEH
MR to

BAE, 1980; «RIAMXHEYEM (—)». 347599 T,
EIR 250, BI1—3; ER251, E1—5,5a, FHHE 31,
p:i.Y i) E I
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FOSSIL RECORD OF GENUS CARDIONEURA FROM THE EARLY
PERMIAN DAHESHEN FORMATION IN JILIN, CHINA

Mi Jia-rong and Lin Mao-qgiang

(Changchun College of Geology)

Abstract

The genus Cerdionewrda, a characteristic
fossil of fern-like fronds of the Angara paleo-
botanic province, was described by M. D. Za-
lessky in 1934, with its geological ages ranging
from Middle Carboniferous to Permian.

While studying the Well-preserved fossil
specimens collected for the first time from
the Daheshen Formation in Huadian, Jilin,
the writers made comparisons and discussions
on how to distinguish this genus from other
genera such as Cardiopteris, Neuropteris, Mi-
roncura, Angaropteridium, Neurocardiopteris
and Cardiopteridium, in reply to different
viewpoints of some previous authors. The
writers firmly believe that this is an indepen-

dent genus which would give a definite emen-
dation to the generic diagnosis based on the
figure of the type species and the Chinese
specimens: Frond simply pinnate or multi-
pinnate, with longitudinal striations on the
rachis; pinnate (pinnules) alternate or oppo-
site, lingulate, elongate-elliptical, subtriangu-
Jar or ovate in outline, straight or slightly
curved into faleate form, with an obtuse apex
and somewhat heart-shaped base from contrae-
tion, asymmetrical, attached to the rachis at
a point; venation of pseudo-fan type, display-
ing an intermediate character between Neur-
opterids and Cardiopterids, sending out 2 (or
probably 3—4) principal veins from the con-
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tact point, and many fasecicles of secondary
veins towards lateral sides, dichotomizing
many times, cutting the apex of pinna (pinnu-
le) and arching towards the margin and base;
multi-pinnate fronds with intercalated pinnu-
les; fruetification unknown.

The Chinese specimens were found from
the EHarly Permian strata of the Chihsia age
which contains fossil fusulinids and corals,
with the following fossil plants: Paracalamites
cf. frigidus Neuburg, Cf. P. striotus (Schm-
alhausen) Zalessky, P. sp., Noeggerathiopsis
derzaviniy Neuburg, N. sp., Crassinervig sp.,
ete.. Among them, the genus Cardionewra is
the most abundant both in kind and in quan-
tity, and may be subdivided into four speecies:
Cardioneura permica sp. nov., C. elliptica sp.
nov., C. daheshenensis (Huang) comb. nov.
and (. cf. tebenjkovii Schwedov.

The pinnules of Cardioneura permica sp.
nov. are of medium size, lingulate, with a
length to width ratio of 3:2 or 2:1. Two prin-
cipal veins are sent out from the base of pin-
nule, dichotomizing and fining at about 1/3

P

the distance from the base of pinnule, with
1213 veins within a distance of 5 mm. on the
margins of pinnule.

The pinnules of Cardioneura elliptica sp.
nov, are elongate-elliptical to narrowly lingu-
late, straight and not curved, with a length to
width ratio of 3:1. Two principal veins dicho-
tomize and fine at about 1/3 the distance from
the base of pinnule, with about 12—15 veins
within a distence of 5 mm near the margin of
pinnule.

The pinnules of Cardioneura daheshenen-
sts (Huang) comb. nov. are large, lingulate,
with a length to width ratio of 7:3 to 5:3. Two
principal veins dichotomize and fine near the
base of pinnule. The secondary veins are fine
and dense, with about 17 of them within a
distance of 5mm near the margin of pinnule.

Cardioneura cf. tebenjkovic Schwedov dif-
fers from the type specimen in the rarer ve-
ins, with about 10 of them within a distance
of 5 mm near the margin of pinnule. The base
of the pinnule is badly preserved.

W o®#
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1 ~4. Cardioneura permica sp. nov.
1.R4RS: X1 50535 ZFigS: JDO03,
2.R%%5: XuI 5075; BigS: JD 001 (Holotype),
3.RES: XII 50743 ZiS: JD002 (Paratype),
1. RES: Kil-3; BILS: D004,

S, 6. Cardioneura daheshenensis (Huang) comb. nov.

5.3R$5: X1 5051; Bidg: JDO05,
6. RME: b X-3; BidE: ID00G,
75 8. Cardioneura elliptica sp. nov.
7. RB5: XUl 50515 BidE: JD008 (Paratype),
8.REE. XIII 5048; ZiZS: JD007 (Holotype),
9, Cardioneura cf. tebenjkovii
RS XN 5037-15 EidS: JD00S,
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