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B Ep A& ( Cyclostigma Haughton) BB & It F A m L9 A 284 Y, R FHF
B EA AR ( Cyclostigma kiltorkense Haughton) BiE I TRIMIR TG, 240K EEENHE
B, BEE5FE ARLCHBEHNE KRG ( Bothrodendron Lindley and Hutton) ZEMHEE A f1 4
fE EIEFAHM EAREBHH TR FUESREHERMERBHEK S . YaT#En —8K
HABEEIAMREEREATHER B —RRREHSFROFFEHRES LBMHELL
EfRZEH AR EIR —EDHARRERS., XI—EERAMNFBEIHBEHE
GREBUETHOVH IXNTH-EHREHANBEDH TR TUUREYHEEZ E
HEEEE N,

A B 7 LA AR

AR RE E R ENARNZETERAA. BREMX B FHAERNE S CE—1E
FHIET 1982 ££F1 1986 SN RIAE T REN . AT HARHEW T ILHOH O
GEE D . BAAKGREZMFEAST EHA TR LB GREKRSE 1987 ZELFFHHAFE
BHEY 1L A Archaeopteris sp., Hamatophyton verticillatum Gu et Zhi, Sphenophyllum
lungtanense Gothan and Sze, Sublepidodendron mirabile (Nathorst) Hirmer, Sublep.
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Map showing the locality of the fossil plants

wusihense (Sze) Sze, Lepidodendropsis cf. scobiniformis (Meek) Read, Lepidostrobus
grabaui Sze #] Stigmaria radiata-punctata Gothan and Sze &, EH Y E T M £ B
Retispora lepidophyta R FHI M IE & tH Strunian B M FHA S (EEHE 1988). Bk
VAL TREZMKIAASWER (EES EEMH 1979 FAlt. LAY S5SHTFAE
FE SR SHEHY M Z R TRRBE R TH.

KT BREIARBME AR

B Ef K 8 & Haughton (1859) MR #E R B 2 /R 22 . Kilkenny £ Kiltorkan PR EKETE
RUCFBRYY HPEWETRETEETH LN BALRETHRE AR TELE
SEHF IR AL F  Johnson (1913) 3 ERB K #EAT T IR A A A, I H E 4 Bothrodendron
(Cyclostigma) kiltorkense Haughton sp. , Chaloner (1968) XX — 48 iR 1E. 455
EERRAMEET F4A R . Chaloner 1 Boureau (1967 X M AEFR#HIT T R4 . B2 —
FARRPGNE, A 8m HEREIK 30em, YUZKRA SR I E. 5 Lepidodendron {1,
M. KA 15cm, K 1mm, BEMEFR. HTURER, HRESRAE JRN
. HRESNEE R—AEFRMFENESHER NEEE. HR2SEERERS R
5|, KR RY AL LV EMRAL. £EBHHEETHTMREAR K4 6cm, HE 2—
3.5cm, HFHHELEHEFRYET LY 12mm) BRI T (KX 8em) B, KA
MER. TR 4mm, HKEMHY TRFHETHKE. SIS MR TESE 64 P RAET
K/NA 760—1 520um, F3¥Hh 1 180um, §/MFHAFREABT N ARHEREREHRE
ERNEBRR MR E . Chaloner (1984 W HBILH BV, 5 Stigmaria INFE .

R AJRE Lindley fl Hutton F 1833 FRE ™ B HE L ARFKMEFHRELY. ©
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RARLCHEEEYEA EENMIET Z2H FEERTHR AR, X—H I8t
REHABHL. BIFARANE, ZREEF FRENE R —ITERME. EEEHERN
ZTREARME HEN R T4 E. MR/ BGrRAESEEEE . HEAREEER
RAMESER "HRZ ERM &R HREE RO ER7% /A 58 8ieR B R R3] .t
/N K2y smm, B EHE. ZATE. TR B REFEA MM RS Lycopodites RIEX 4 . H
WIRZERB Stigmaria B, T A2 HI#E £ 45 E ARBHB ., Chaloner 1 Boureau(1967)X %
NP RO [E] 48 1 A BR R T A 28 BRI 8E . Taylor (198D HIIA A B 3%, 1% 25cm.
AVERR, R AWM A TERRYTIR MAAF 20 MR TFHRFRMLTIEER.
KEFREALBREAR,

M ERFANBE RIS ETHIHRIFIERE. B ERZALENIARFAZI HEHEIL
FR—BH . ARFERBEDARIEN T ARHFE L BILE. 20 Nathorst (1894, 1902) 4%
Heer (1871) %€ 4 C. kiltorkense (Haughton) #] 88 By ¥R 4= 2t 4 B. kiltorkense (Haughton) &
B. (Cyclostigma) kiltorkense Haughton sp. , Kidston (188D 7RANEEI AR B E A B H
X % . Johnson (1913) %% 7= H % Fk ) #b 8 4% & & N Bothrodendron (Cyclostigma)
kiltorkense Haughton sp. . IR4E, Johnson (1914) UK & EH#H Bothrodendron kiltorkense
(Haughton) . JR /R BX % #& Yupxosa-3anecckaa (1957)JFF A Nathorst # @i, W Cyclostigma
kiltorkense |38 Bothrodendron kiltorkense (Haughton) Nathorst,

BHEREALEEHGREEY S HF KL BNA M F XK (Ligulatae) 1 T H F 2
(Eligulatae) . T2 Q9SO FMFEREEPARBARMTE EREEANFHNEARL T B
B ZHMFEETHRIRRA T —RANEHSRERAEY, M GFXREFRREY . Eit,
Chaloner (1968)IA%. K& HE1H N Cyclostigma kiltorkense WARZA 4k & B HF, HIR A
REHEEE I NI FEL FHARERFHE I E LG RLCE AR E AR H R R
B IHE, XA RESRAERI A XK. Meyen (1987 IR H BIEI KB H A HERE M EH W RE.
YA RMNELEBEGWBEARETHME L X THER EH L REEMEREE
Wy, ELFEENR BRiE8 K2 Leclercgia complera Banks et al. (Banks et al.,
1972: Grierson and Bonamo, 1979) B RARFMERAMNEY. BEENEFHA LR £y
A ER SRPATHERHED A —ERFHED .

Chaloner (1968)Xt Cyclostigma kiltorkense Haughton B3R BAE TIHRAHFFTEIL K. ©
EBARBHEF EEF B (Cyclostigmaceae) {) K F. M Z SR EM(EERARLHDEA
f2 287 F Lepidodendrales H. f X BEIXM B AR A M &1 2 E /. B R Watson
(1908 5 B EN AR JB AR #Y Selarinella IR §I¥r2A 1T HBEAJZ . Gensel Hl Andrews (1584)
RE TN BARAYBLEZTERLE FERNEERERY . SHEE XM
RHXA T BEDRMIFE AR K ERE. THBENTE REX B HTFRELH 6
PMREFHEME BRBRET B—1E HTFRSENMETFEME. BT ERFEERH
FHERARETHR BEXASERT> 4 Fit. IR BHRZUREZETHRE
MERXETR2H.

HTFARFGZEEN TAREHIRAERRARYF R Bk, XFHESAMEN TR
HAHHF . Chaloner I Boureau (1967)¥ B EIAJ& V3T Cyclostigmaceae #, T E AR 7
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&1 Bothrodendraceae £}, X ¥ $} ¥ & T Lepidodendrales HZ F. 1 Thomas F1 Brack-
Hanes (1984) F BARE AW E T2, MAEEEIARBE I ITTF Cyclostigmaceae #}, {H
¥ B AJBYE K Spenceritaceae B LEJ&. HH X P )T T Lepidocarpales H (KB Y F
Chaloner 1 Boureau ] Lepidodendrales B, X &£ 28 'E Lepidocarpon H B BIEN B K
HHy 2R UZETF Lepidodendron ¥R BIE AR X BRI ZFF) . {HE Meyen (1987)#)
EREEIABIEH Isoetales B TLER.

M ERBABHFERRREEN KRV EBRARMAE R AAEREREFRTH
HE BREEMBSMERTLTE. AATEESIRTBINUR S AR L ETHRHY
A HREETHRAEL T, (MURERERMA L K™ 8 R — B AR EREERT
MREAZY, LAFEBRRERSRZITEEYERTLHLE AR E KB BRI
MNEFEHRMAMH ERAFERE IR MREETE 4 Y. BiEM AR E/R BEPARNIE
ANEARBHRIXEZTMTUER HRERIIXIFHMNENEERIFEEES. BAEARTRES
. BN EZRTE MR BB UESCER B B AR = T 8 U8 25t 2 18 0. A OB UUK
FHRREZLCHEBARNARBHFLENZTHRE FAEELETAMERAE IFHHT
Bothrodendron (Cyclostigma) Z'F. EfINERXRMENHE ARTSERAREE
Y B A TR A A Y R A S A AR A I LA e

J& Pt i

LWREAEENAK) (F ) Bothrodendron (Cyclostigma) anhuiense sp. nov.
(FEAE T 1 1a:2 2a: AR D, B 1D

#ix EARIE1IN-HRKERES HELEREMABMHETEREE G 5b). A
FTEHA LAREF. LEAM—RET(QOREEK 4cm, § 1. 5cm; TEHH—HOREFER
Scm, % 2cm, FJRERBBREEMETHEMN THYEETHRWETEIR., MEARERHHE
B TRIE LA 45° @ S B4t 77 ) SRR HEF | 5 & AT LL R 4 A BE 220 B &t e B RE HE B T A
i HEFEHHERE NER —fF. HEEHAHEEERKR . Bla BRI B D. &
1.3—1. 6mm, % 0. 9—1. 2mm; AH KB A FHHRFTHBHBRMTL 2ERENER ERA
0. lmm, 5HMMABSERKBA TR —KFLLE. WREHATEGRE —HBEEENHF
R, RE HR 0.2—0. 26mm, MYRZEHRAER 1. 3—1. 6mm, ETFH 4. 5—6. 6mm, H[H]
RYmBMEHMAsC HEMER —EHUFEAHERE HTM B4 4—5mm, ¥ 1. 6—
2. Omm, R EHHFFAE. BRI, B 2. 2a —RBFEFKY 2em, FL 0. 8cm BIZET B
F.OATRERRREENZEG M THEYE LRBEE. tHETFEHUHERE. 8B/ & 1. 0—
1. 3mm, 3§ 0. 8—0. 9mm, K EE KR TR+ SMRILEMLFR—KEL. i
RIGR R HR. R A EY 47 MR IEHES], Z4AMBEX 2mm, £ Tk 5mm, B
AR KA BRLM, HRAETR—EHAFENABX ., YN REEMRNESR. S
AL E .U RHRINE R — B A0 KSR S B RS ZE T ir 4 MR . fHE 88 U
HERABRE TRESHIR SR SIS REEYETLHUBR R TN BEAR
HX N EFE—FHAH.
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Wit R LEiin A HIRES . K/DEHFI £S5 Cyclostigma kiltorkense Haugh.
H B4R AR AH L. Chaloner (1968)3F7™ B % /R =A™ HtT 4 ) MR SHAEAE T 740
MR KRESIERE AHBEEZERNE=AF #ERRMLTFHRIERLL 5
FRRA TR — K FLSEHUTFRE., ENZEAHRERFIEET XS TRER —FED.
HARIAR A RAINE R —AREH T ML X, HRZ B ZE TR R @S i
AL SR REPFEMREGR—HEHER T5EMAXS . RNLATIREAREAEH
Hortras, EHULES RBRRE Cyclostigma kiltorkense IR AR HATHE . HM. R EER/E.
¥ L™ ERIITERYL — AN HFURTHTEN E R EL. €N Bothrodendron
(Cyclostigma) anhuiense sp. nov. ,

ME ZTHERERBEHIIGHE AMHEE HEE 1.0—1. 6mm, 3 0.8—
1.2mm, HPAERBLFHRTE SHAEERML TR —KFL. HREZEEHEE
T WAL KA HHMEE 1. 3—2. 0omm, L FEEEN 4.5—6. 6mm, HRIIER—HUF
R K.

FEwmABEIAR) (EEBFh) Bothrodendron (Cyclostigma) cf. kiltorkense Haughton
(ER 1. 8 3. 3a)
X—REN—ZTFER BHEKY 3em, T 2. lem, HEIEREE. ERY 2mm, B THREF
Z BEFRIGESERIRRE TRATER. HEEM/AFEREREN. KEGRESN
1.5—1.8mm, E FTEEE K 4. 5—5. Omm, HERRLM ., X—irABRREFEEE. BENAHE
A KR/DMEES L, 915 Cyclostigma kiltorkense Haughton W3, B 8 6 —F, hh 4%
FE MEEEMURE.

RAK(EENKR) GRER 1) Bothrodendron (Cyclostigma) sp. 1
(FERR . A 2. 2a 2b)

AN —BRREFK 2. 5em K 1. 5em B REZETFERE, RHBE T M. REE. & 1.8—
2.1mm. % 1. 6—1. 7Tmm, KRR EHER. PETRBATTREE R RIESER BRFR
EZAHE. WRAFR - EFEHL% LME—E=AFMERAE & 1—1. 5mm, &
AWM ETRELEER AU THRAE=AE HRER LM 28R, BILEE
RE AFATEZHERK. AHEINESEE L8 XEE L 775130 ERF iR
It BATEERZ MW —FMRFEEX. B FHHREESAR. MAREFRE EFTHERA
B BEEREMN RUBRARERFWIREN, BEH—SEE,

RBAEEIAR) (GREFr 2) Bothrodendron (Cyclostigma) sp. 2
(BRI & 3. 32)
YWZET R 1. 6cm 5 0. 6cm, H E HRHF—-TEKWEE HE HR2E 3mm £4.
RSP PR —/MYRE "JRAREE IR, NEEEBEW &S —m LEMANE S0
HAZ, BHRSAEES. LRIEATE. TERELOE. HAHFE XTRERMRNY—
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FRFE R HR A B URE LR R K, B FRFRERD HRERETE.
MR 5 Stigmaria RHRBARLL EUARBREETH KR X—rd U BB AH EE
MR, R H MR N BN SRR FE ST 5 B H1#y Bothrodendron (Cyclostigma) fFHHK 5.
B FIRA R/, REXAE ROl 6 E RS TR RSP HEERIFRERT. BhE
H—REMETARZT X—HFHREARURFRZET BRAFIE KFRHES L
REE™HREERUMESEY), TEAAEMEKER.
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FIRST DISCOVERY OF CYCLOSTIGMA-LIKE STEM
WITH LIGULAR PIT FROM UPPER DEVONIAN
OF CHAOHU CITY,. ANHUI

Cai Chong-yang and Wu Xiu-yuan

(Nanjing Institute of Geology and Palaeontology., Academia Sinica, Nanjing 210008)

Key words: Upper Devonian (Famennian), Cyclostigma, Bothrodendron , ligular
pit, Anhui

Summary

A few Cyclostigma -like stem impressions, originally identified as Cyclostigma
kiltorkense Haughton under study, were collected from the middle upper part of the Wu-
tung Formation at the Shizikou Section, Chaohu City, Anhui (Text-fig. 1). They occur in
association with the Upper Devonian megafossil plants, such as Archaeopteris sp.,
Hamatophyton verticillatum Gu et Zhi, Sphenophyllum lungtanense Gothan and Sze,
Sublepidodendron mirabile ( Nathorst ) Hirmer, Sublep.wusihense ( Sze ) Sze,
Lepidodendropsis cf. scobiniformis (Meek ) Read, Lepidostrobus grabaui Sze and
Stigmaria radiata-punctata Gothan and Sze, and the Strunian spore assemblage, such as
Retispora lepidophyta (Kedo) Playford. indicating that the plant-bearing bed should be
definitely assigned to the late Late Devonian (Famennian) in age.

Of particular interest is that one of the specimens with two stem fragments is well-
preserved. showing evidently a ligular pit situated at the upper edge of the leaf scar (P1.

I, figs. 1—1a; P1. I, fig. 1). This new discovery will make it difficult to distinguish
Cyclostigma (Haughton, 1859) from Bothrodendron (Lindley and Hutton, 1833) by the fea-
tures of the vegetative stem impression because of the great similarity in the character of
the leaf scar in both genera. According to Gensel and Andrews’ viewpoint, these two
genera are distinguished as follows: the former is characterized by its long linear leaves,
absence of evident ligule, and a large cone with at least six tetrads of megaspores in each
sporangium, while the latter has short leaves, a ligule, and a sporangium including a single
tetrad of spores. However, it is impossible to separate the specimens with or without a ligu-
lar pit into two genera, based on the present specimens preserved with only stem impres-

sions without leaves and fertile portion, most probably due to the preservation state.



82 Wk #B % # # 33k

Therefore, for practical purpose the present authors would describe the Cyclostigma -like
stems from the Upper Devonian as Bothrodendron (Cyclostigma) , including Bothrodendron
(Cyclstigma) anhuiense sp.nov., B. (C.) cf. kiltorkense, B. (C.) sp.1 and B. (C.) sp. 2.,

with discussion and comparison of both genera.

DIAGNOSIS AND DESCRIPTION OF NEW SPECIES

Bothrodendron (Cyclostigma) anhuiense sp. nov.
(P1. 1, figs. 1. la. 2 and 2a;P1. 1, fig. 1)

Diagnosis: Stem with helically arranged leaf scars, which are vertically elongate-el-
liptical in form, 1. 0—1. 6 mm in height and 0. 8—1.2 mm in width. Vascular bundle and
parichnos cicatricules distinct, lying nearly on the same level with the mid-line of leaf scar.
Ligular pit distinct, when preserved, placed immediately at the upper edge of each scar.
There are fine, longitudinal or slightly flexuous striations between the leaf scars. Around
the scar is an indistinct elongate-rhomboidal smooth area, which is somewhat similar to the
leaf cushion of Lepidodendron .

Derivation: Anhui, a2 province in China where the specimen has been found.

Holotype: Specimen PB 9432 in P1. I, figs.1—1a:P1. I, fig. 1.

Type locality: Shizikou, Chaohu City, Anhui.

Horizon: Middle upper part of Wutung Formation, Upper Devonian, equivalent to
Famennian.

Description: Holotype with two well-preserved stem fragments somewhat overlap-
ping each other on surface (P1. I, fig. 1, a. b). Two specimens having been assigned to the
new species, with the lower one (a) 5 cm long and 2 cm wide, while the upper one (b) 4 cm
long and 1.5 c¢m wide. Leaf scars vertically elongate-elliptical in form, ranging from 1.3
mm to 1. 7 mm in height and from 0. 9 mm to 1. 2 mm in width. Leaf scar showing a single
vascular cicatricule in the form of a small roundish protrusion about 0.1 mm in diameter,
situated slightly below its center. Two small roundish or oval protrusions representing
parichnos cicatricules situated slightly above or on the same level with the vascular cica-
tricule. An obvious small roundish protrusion representing the ligular pit situated at or im-
mediately above the upper edge of the scar (P1. I, fig. 1a:P1. I, fig. 1). Scars helically ar-
ranged at an angle of about 45° 1. 3—1. 6 mm apart transversely and 4. 5—6. 6 mm apart
vertically, with fine, longitudinal or slightly flexuous striae in between. Around the scar is
an indistinct elongate-rhomboidal, and smooth area, about 4—5 mm in height and 1. 6—2. 0
mm in width, somewhat similar to the leaf cushion of Lepidodendron . Second specimen
(P1. 1, figs. 2, 2a), a stem impression 0. 8 cm wide and 2 cm long, probably representing a
younger stem or branch, or at the upper level of the plant. Leaf scars also vertically elon-

gate-elliptical in form, somewhat smaller than those of the first specimen described above.
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ranging from 1.0 to 1.3 mm in height and from 0. 8 to 0.9 mm in width. Vascular cica-
tricule situated at the center of the scar. Two parichnos cicatricules situated slightly below
or on the same level with the vascular cicatricule. Ligular pit unpreserved. Scars helically
arranged at a lower angle, about 2 mm apart transversely and about 5 mm apart vertically,
with no distinct ornamentation observed in bewteen. An elongate-rhomboidal smooth area
also present around the scar. Leaf scar bearing great resemblance in all main features to
that of the first specimen. Ligular pit unpreserved, most probably due to relatively poor
preservation or difference in growth stages and levels of the plant.

Comparison: The new species bears a resemblance to Bothrodendron (Cyclostigma)
kiltorkense Haughton in the form, size and arrangement of leaf scars, but differs from the
latter in having evidently a ligular pit and an elongate-rhomboidal smooth area around the
leaf scar. Since the new species is based on the stem impression, it can not be compared
with B. (C.) kiltorkense Haughton in the fertile portion. It would be better to separate

them and erect a new species for the present specimens.
o S -

FAESFARBEANTRTO  LEAT ERMREBAESRLD . BEREERAEABN HAMREKX. iR B RE
FHEMERE TR T ERTF R,

1. 1a, 2, 2a.  Bothrodendron (Cyclostigma) anhuiense sp. nov.
Lk EARNEMZETER BR4RE. X1, Bi05:PB9432:1a. ¥E 1 PEF a AWK A RRMEEHE.
BERE, —MESEE HEERHBEEASMN X10:2. A—X TR FHEMESMES. x3. BigE.
PB9433: 2. A& 2 W#H — LMK R —HRHANEEFRERE - ESHEE. X10,
Fig.1 Showing a specimen with two stem impressions (a and b) somewhat overlapping each other, Holotype. X 1.
No: PB 9432: Fig. 1a. Partial enlargement of the stem impression a illustrated in P1. I, fig. 1. showing the longitudi-
nally elliptical leaf scar with a vascular bundle and a pair of parichnos cicatricules, a distinct ligular pit immediately
situated at the upper edge of the leaf scar and the finely longitudinal striations between the leaf scars, X 10: Fig. 2.
A fragment of stem impression showing the form and the arrangement of the leaf scars. X 3, No: PB 9433: Fig. 2a.
Partial enlargement of fig. 2 showing the leaf scar with a vascular bundle and a pair of parichnos cicatricules, X 10.
3,3a. Bothrodendron (Cyclostigma) cf. kiltorkense , Haughton sp.
3.AH—ZETEHE. RERB AN, X1, Hig5:PBy34: 3a. Y HETHRATH A THEHE AU BMEEE
REBESER X8,
Fig.1 A fragment of stem impression showing the form and the arrangement of the leaf scars. X 1, No: PB 9434:
Fig. 3a. Partial enlargement of fig. 3 showing the round leaf scar with indistinct vascular bundle and a pair of parich-

nos cicatricules, X 8.

1. Bothrodendron (Cyclostigma) anhuiense sp. nov.
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HEMRIE 1 PET b WRAEECK REHEE R BT R, B SER . HEREHRER L. X 10,
Fig. 1. Partial enlargement of the stem impression b illustrated in P1. I, ﬁ; 1 showing the longitudinally elliptical
leaf scar with a vascular bundle and a pair of parichnos cicatricules, a distinct ligular pit immediately situated at the
upper edge of the leaf scar, and finely longitudinal striations between the leaf scars, X10.

2, 2a, 2b.  Bothrodendron (Cyclostigma) sp. 1
2. p—ETHE RHENEASMIEF. X1, Bid5:PB435; 2a. HE 2 IWERMBK. X 3:2b. HE 2 iR HFH
K ROEHRESERELBESER X5,
Fig. 2. A fragment of stem impression showing the form and the arrangement of the leaf scars, X1, No: PB9435;
Fig. 2a, Enlargement of the specimen illustrated in P1. I, fig. 2, X 3:Fig. %c. Partial enlargement of fig. 2 showing
some leaf scars with the vascular bundle and a pair of the parichnos cicatricules, X5.

3,3a. Bothrodendron (Cyclostigma) sp. 2
3.—H HRFEEATEETRA MK X3, Bid5:PB9436: 3a. A 3 RAMHEK. RHERAKBEEFRHE X5,
Fig. 3. Enlargement of a fragment of stem impression with only a leaf scar preserved, X 3. No:PB 9436; Fig. 3a. Par-

tial enlargement of the specimen illustrated in P1. I. fig. 3 showing the leaf scar with a vascular bundle, X5.
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