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INVESTIGATIO ET STUDIUM NATURAE 1

% F Plagiozamites drepanozamioides
Hu 8978

IRz KEM
(k3% 8 K #40 15) CF B+ B iy 3008 4 2 998 2 91)

X@iR: WY, THATFH, ®EHWH, Tingia elegans Kon'no
ABRE *jCiEi‘iLhﬁi(E?EﬂJﬁ%Jﬁfzﬁﬁﬁﬁ%*ﬁ%ﬂiﬁﬁ"]ﬁ?ﬂiﬂ%,h‘ﬁTPlagiOMMitCS dre-
Panozamioides Hu RPN TR F K ME, TR H ity Tingia elegans Kon'no.

EOUURTHE TEEYAAFIT7H—30h, DIl ARET KL AEREHE -8
HFHEETHP RS MR FR LR, FHESEXHERT 0, FAVEFMH, B
XAFHEBAE Plagiozamites J&sh, T LI K- i 4 FIBK 5 5 v 2 4% % I B Drepanozamit-
es* R AMRL, Bl P. drepanozamioides fir45 2 . %7 SMMIBIYE , 30918, <2 BB 0P
TBREEEHRREAERKR, B4 RE Drepanozamites 75 mﬁ&ﬁ [y Plagiozami
tes BEALT R AT B— b B 2.

Drepanozamites J&—4<p Harris (1932, p. 83) 3 Otozamites nilssoni Nathorst 1ij €]
MR, FHRANBR-AMRFHEYMLE, FHHNAMEEENE D E R T HEDILE OB 50
Hs M RARBIBUE, Kp 2R i 1 1 (R B B R AR o 78 B3R 1 TRATT A A A B 3

JRAEH B SO R A E R R SR M 5 %,

“—WPARE, K6 EXRBE, T2 EX, R SR, SERBK2 2K, M0
MERPL. PR BHHF, EETHHHFN, 0%, PHAERER, K04 Ex,
HWBRER, KWK, FTHAOTEPHLE, TORME. APH**28E S L0
RKULBE A B B s F DAy o B 1 A B, JL T B I AT M A S T O i
MBI/ A M, X EBRIE, BT R S A, HE KSR ST W
B EHE . AT RAEE S, PR ER 15 KL fr”

B FEE NPT XA TG BIEAE AL RO BA G, I8 E AR A g R 4 K
RUERARRE . HRIEESBREHES LA RNRTEE BB mR 2R Exhs
AL R IR . FER BRI THRIFH Plogiozamites drepanozamioides Hu Bit
K—HEBRERR WE2 —3%, BATAIRES DR ELBERE, {B2E 407 Wi 8%
SHPBEERARERN R BEORE AR EHIE, 2REH SRR WL

® M -, Drepanozamites —R{LFRT 3 M, 2o bk 22 AT ch a0 g = 48 10 01 5.4 B0 i,
= EXHRREFR—, &EREEITS ,
“o E LEERPN SN RS ERRE, TIRETS SR E,
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1. AR TN R R R SRR E E2. %EHEM#JKJ:H-#J%Q:%?S
text-fig. 1. Show original shape of leaves and pa text-fig.2. Show true shape of leaves
tern of venation when the rock was broken up, at a shoot witb guadrifarious leaves.

Ao : b Al walis 1% !

SF X AR A AR AR, R IR SRR AR R 3R R R PR RIR R E IR Y
GEE 1) BB, EE5TMEIAT IR KESREE R, TARRMFEX $
A LE PR ILTE R K TR 3 — B0 o RIS b EWE R AT Ak G 2D,
FEFR AR A 0 350 R O py A o 2 B B kAT BB, R BT I
BRI ERTIER . T3 1 B0PF 45 A% T A8 1 9 — A~ B 0 B - iy 8, TR R L 25050l iy Bk
A5 Tingia elegans Kon'no Rk — 3, T. elegans J& Kon’no Mg -3 Bl it it
TPl 43R 3 i (Kon’no,. 1929, 142 7, EHR 25, Q 1-8), ﬁ%ll;%'—ﬁixiﬁmfﬁxxv.
B 2,6 R '

Tingia B BAMBEAHLEXEYH—TR, %EhﬁTﬁﬂC/J\BﬁEQﬁﬂﬂi‘ég, ﬁﬁ'ﬂ‘&ﬁ
BOMISIER . B0, FERIM R A BN, RERBMNE SABR. BRIV
4 2R B Y, B %) Kon'no (1929, p.1120)% % T Tingiostachya yER ZH;. =T
Tingia J& i Tingiostachya J& ¥ A% — &1 1M i+, H M Zimmermann (1959, p
244) %% ngia J& B #il 55'Noeggerathiales: iﬁ] Discinitalés — ﬁﬁﬁ Noeggerathiophyta g, X
Ei‘ﬁ’ﬁ‘ﬂ%l‘? S@ iy zE. :

E‘Ew#%ﬁ}’ ‘drepanozamioides Hu m&&ﬁ%%ﬁ. §¥L%Eéiﬁﬁé‘cﬂﬂ
ﬁgTingia elégans ‘Kon'no ;{5154 & i & Drepanozamites B REHSHRNE.

iF i b T Bt i, Drepanozamites B— A FHY B4 KR, Harris 1932 S£RHEE
WO KRR R TR . AR B2 MER T A A, TR T 1987 £ 82195 8
H*(Harris, 1937, p. 25, 28) ik, AR SHBELWHRERLRE REBRAEMTIFRER,

¢ SXERIRE BIRIORT X, BIEEkE AR,
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i e e

i B R B B
1. la.FEfE &4 40 Plagiozamites drepanozamioides Hu #yRE R 1, El.1a,
9. 2a, 3. 3a Tingia clrgans Kon’no
2. 2a.BETHMERIBRRIKF. 22 2:% 8.
g ma MR, BT SMRANIHICR. 3a K3 X3,

(Explanation of plate)
1. 1a. Plate 1, fig. 1.1a(Lx3) of the original author and has been named Plagiozamites drepanomioid
es Hu.
9. 2a. 3. 3a, Tingia elegans Kon'no.
2. 2a(2x3). Show original shape of leaves and pattern of venation.
3. 3a(3x3) Opposite speciment of fig. 2. show by way of degagement, true shape of leaves:
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RY B Tingia elegans j% RIBIEH o

JE 7 Plagiozamites drepanozamioides Hu f 57 W X} -F Plagiozamites || Drepanoz<
rmites 2 [a) i) R 40 R B X R Ll K M Plagiozamites [} Drepanozamites [y {38 & 3R,
ARERBITRE S, BEIFELEXA MR —A Tingla, BREEHAIHERE L.

ON PLAGIOZAMITES DREPANOZAMIOIDES HU

Wang Qingzhi
(Shanghai Museum of Natural History)

Zhang Shanzhen
(Nanjing Institute of Geology and Palacontology, Academia Sinica)

Key words: Shanxi Province, Lower Shihhotse Formatian, fassil plants:

The paper entitled “New record of fossil plants from the Lower Shohezi(sic) For-
mation* of Shanxi” (Hu, 1983) described a single species, based on two specimens
obtained from the Early Permian Lower Shihhotse Formation of the East Hills of Tai-
yuan Municipality and Yangcheng County, Shanxi Province. The species was considered
to be new to science and assigned to the genus Plagiozamites. According to Hu, it is
characterized by its shape of pinnae and pattern of venation, closely allied to Drepano-
zamites, which was said to be common in Mesozoic**., A new specific name Plagioza-
mites drepanozamioides was thus proposed in allusion to its close resemblznce to the
latter. In this connexion, Hu stated that it reveals certain phylogenetic relations between
these twogenera. Whether or not the Mesozoic Drepanozamites evolved from tne Pa-‘
lzeozoic Plagiozamites merits further studies (1. c. p. 198).

Drepanozamites, a genus of fossil gymnosperms was originated by Harris (1932,
p. 83) for Otozamites nilssoni Nathorst. While carrving out a project on fossil gymn-
osperms of China, the writers have been rather interested in Hu’s statement, especially
in the evolutionary trends of the genera: '

The original diagnosis given by Hu is in Chinese. It may be translated and cited
here for reference.

“Frond simply pinnate; more than 6cm in length, with a width of 2cm; axis 3mm
broad, approximately 2mm in breadth near the apex, with fine and dense longitudinal
_striations. Pinnae biserial, alternately incerted on the flanks of the axis, falcate, lcm
long, Oc.4m broad. Base semi-amplexicaul, with the anterior edge contracted and the

¥ The Formation should be spelled as Lower Shihhotse Formation after Norin(1922, p. 7).
** The genus Drepanozamites is, in fact, confined to the Late Triassic and Early Jurassic of Sweden,
Fast Greenland end China,
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posterior one decurrent. Apex rounded. Several veins giving off at acute angles direcly
to the base of pinnules (si ¢)¥*, those at the posterior side, givirg off at a wider an=:
gle, running almost parallel to the posterior edge ard cutting the apex of lewves (sic.)
*%; those at the antericr halves, giving off at narrow angles, branching repeatedly and
cutting the anterior edge of leaves (sic.)**. Distal edge cof leaves (sic. )** serrate. Ve-
ins in each pinna numbering about 15 (sic.)***,

To study the interesting morphological features of the species and its taxonomic
consequences, the writers had been to the East Hills of Taiyuan from ghere the holo-
type of the species is derived. As the original author failrd to show the fossil locali=
ty exactly, the only way that one can do is to try to find out fossils from various
outcrops along valleys in the Hills. In Dachaigou, there was nixe aollection, including
fine examples of the species, Plagiozamites drepanozamioides Hu, the best ones being’
shown in pl. 1, figs. 2-3. They agree in every respect with the type-specimens illustrs
ated by Hu when the species was being erected. Though all of the additional material
cannot be regarded as tcpotypes strictly, they are nevetheless secured from localities.
near the type-locality or more or less equivalent to the latter.

A critical examination of the msterial has revealed that the “Pinnae” as termed by
Hu in his diagnosis, are strongly overlapping (text-fig. 1). By way of degagement, the
writers have found at once that they are really ob-ovate in shape, rather than more or
less quadrate as shown in Hu's text—fig. 1f. Further investigation has shown two rows
of small leaves appressed to the axis (text-fig. 2). The leaves on the right side and
the two leaves on the upper left side of tne specimen remain un-degaged (pl. 1, fig.2,
2a), representing the original shape of leaves when the rock was broken up. It is clear
that the material in hand is a shoot with quadrifarious leaves rather than a frond with
bifarious pinnae. It agrees fairly well with Tingia elegans Kon’no figured by Kon’no
from the Lower Kobosan Series in the vicinity of Fyongyang, Korea when the species
was founded (Kon’no, 1929, p. 142,' pl. 25, figs. 1-8), especially witd thase in figs.
2. and 6.

Tingia, a genus of exinct plants with peculiar aspects, is characterized by frond-
like shoot with quadricarious leaves of different sizes: two rows in smaller size dispos-
ed on the dorsal side of axis and two rows in larger size on the more or less ventra]
side, and had been regirded as doubtful in affinity, plantece inceetae sedis, untjl the
important discovery of Tingiostachya published by Kon’no (1929, p. 120). The genura
Tingia and Tingiostachya will be dealt with in a separate paper. For the sake of bre-

* 1t should be referred to pinnae.
% The term leaf refers to pinna too.
#¥* Tt seems more likely to refei them to the number of branchlets of veins at the edge of pinnae, ra-

ther ‘than to the number of veins entering the base of pinnae.
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vity, it should be noted here that the genus Tingia is now classed with Noeggerathial
es and Discinitz’es in Noeggerathiophyta, a division proposed by Zimmermann (1959,p.
244), standirg between Sphenophyta and Pterophyta.

While the cryptogamic nature of the so-called Plagiozamites drepanozamioides Hu
which is, in fact, Tingia elegans Kon’no,has been clearly known, it would be of in-
terest to rote the systematic position of the genus Drepanozamites.

As stated above, Drepanozamites is a genus of exinct gymnosperms. It has been
placed among seed plants incertae sedid by its founder (Harris, 1932, p. 83) in 1932.
At that time, it had been considered to be different from Bennettitales on its cuticular
structure and then classed among Cycadales* by him in 1937 .Harris, 1937, p. 25,28).
Whether onre agrees with this or not, there seems no doubt on the cycadophytean aff-
inity of the genus, and its remoteness to Tingia elegans is obviaus.

The statement concerning the phylogenetic affinities in Plagiozamites and Drepano-~
zamites and the evclutionary trends for the former to the latter, as held by Hu on
his study of “Plagiozamites drepanozamioides Hu” is based on no solid ground, and

seems to be meaningless, inasmuch as the species instituted by him is, in fact, a Ting-

ia.
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#®  The term cycadales here is used in a wide sénse, comprising Cycadales (s, 8 ) & Nilssoniales,
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M EOEEXOELE

& X fi %
CF BA 2 B 008 & 2 909 7D (Lo 8 KW 1)

X|iF. TEE BMER ZkK OE

ARRE AR ARABREECERRNZNALMT BHMEAKBAEZ ARLER
£y, RERNFA, RERMPAERDEEZLERHEERELNZAES AR, FMUEAUEL THEA K
HEBFE, BEARBRLDERNE R TEERENHRD DB BHit, EENIHIEIENE0E
B, NHELCEE MBI EHAENFRRERERZ LA,

A SCHER I 10 350 R 0D R R K I R AR B 1979 SEREER AR AT T HIR A
IR ERES, LB, BFE—%., ERAEAFHRHTRHEK, HBENELSKX, Bl
BEM, BEMBEBRHFIEZBENERENS, SHLBEERRKURTE, BAEMUF
HHE.

RO BN MR FWIE, Oriostoma NHRBEEE, ENBRFELURBK
B, WBEYRBREN EBEREA. MR BRURKBWESIE, BER,
BERMEH RS KERA . SRS HMELE, £7H Chuangianoproetus sp-JLHHY
HBE—hEEE. ZREE2 HOENER—R, REEPEENRRS A, SE&
{7 f7#A Coronocepharus sp. iR, LIRBBEL. RERENNTER,

AR, BEROEFMA BRNARE, AN ERBEPHENER, CRE
B4 Ceratopea, Teiichspira, Maclurites, Palliseria, Helicotoma, Oriostoma, Loxoplocus
(Lophospira) ,Omphalocirrus, Liomphalus, Cyclonema % J& 1135 k4 (Rehr & Boucout,
1985) e RE, MHIPANR, REREH=LHMLETR, HASHRT, HERE,
WEERE, AWRTENERERLS. SHghRER AhFERoSMEERERS K.
Hit, SHEEEROSZAMEERERBEREN. LN EMABRLRETAFE, H
EERENEAHAE TABEHEYBEE RN, EME. L. Yochelson(1979) 48 i ),
WAER SRS R O BERKFE, S 458X K2 5 R Y 2 R R 0 R
B2 W, ZEBFIE 44 Oriostoma, Cyclonema, Liomphalus ] Omphalocirrus 24 JiE
0 B4 A DFISM % T 2 5, Rohr & Boucout (1985){kJy Oriostoma I35 it 85
AR, MAEBREEAFKRBERLZT, BEXROBEGRGLENNT AR KER.
Eik, XEOFEREEHRNEN, TEH, EEBERUS. HHERAF K E
Xo
BRSNS AR B, R BTSRRI R A, BRI
NERERSRES RN AR, il VUILE T8 RO &M R be s, #
Eﬁﬁﬁ%ﬁ%%ﬁﬂ%ﬁﬂﬁéﬁhﬁﬁﬁmm%%&%&Eﬂ%%%&ﬁ%%%ﬁ
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B AR R (Linstey et. al., 1989), 3T gRIELR My JL AT 245 5 0 ok 2R AR 28 A A0, TG A
TETR P 1T &> L MRURE 2R P 8w S R B SR P L 3K, Oriostoma 1136 4 i 37
1, S ERCAENUILA BT R, TR EREER, A i UL B i B 6 T B
B, WIMERBERMAE, #ORRNPRXEBHER, WAZNBERTM,

O % (¢ & # R

B P Superfamily Oriostomatacea Wenz, 1938
F WAL Family Oriostomatidee Wenz, 1938
#1ME)A Genus Oriostoma Munier-Chalmas, 1876

1R GRSE Ff) Oriostoma? sp.

Free BAPOER 5 AMREPIRE.

k. OREAE, MR HERAAN 8.45—11.99mm, 1% AWERIEEW, H%
FUBR, WM, KRR, PO BRI P®R. ANELE, HE
ZRAFHER, SREREREWN—BEZEERL, B1. 4),BH P EER(ER
1, L) EIRL, E3HA%ERE, hIRREE, HhHms, BIEXSBRTERE, &
BHEWER—-PTAMERIME. KNOBHBROEERL, B5) 0%, HAENHH
IPRE BB, JEEEYY 0.7mm,

WE: WHHBRRBMMARBE, BANRABHKAE AN ERHBREXRE 5
Oriostoma Munier-Chalmas, 1876 f& 13 LW HIE, REMMAFE, £LH THTR
555 BT iy Oriostoma northi Etheridge Jr. (Ycchelson & Linsley 1972, p. 8, pl 1,
tig. 6, pLII, figs. 1- 5)H~UD*$‘EU, ER IR 26 F 5 25 0 P D0 T A S8 3, v 350 B 1T A
KA

£ 1 J&  Multispiral section fosm 1
(AR I, m6) ‘

i IART AR BTRE.

#k: DFERXWE, KB 2.50mm, SMITEE 4 — 5 ARESF, WEsF R4 iEsE, HEH
AR, BN, 2—FH, EWLEFHE,

B MAMUER, X—BS5RKMELEZHIEMN T RELKKCyclonema lilydalensis
Etheridge Jr. (Yochelsan & Linsley, 1972, p. 5, pl. 1, figs.1-5)Hfl, HEEHER
A 2 Ab 75 F AR B HE 3 A SR BE I

ZIEW: 2 ¥ Multispiral section form 2
(ER1, B7—8)

¥ BE—REAE SRR XA HKE,

#ixk: OFIEHE, KEEY 16mm, SERF 13mm SMUE M, LT HH b, #E
F 5 FIBTE HEFHINESR . RERTEEK, REHAE,

. BRI A& Multispira section form 1 Ri=FR—AE2YP, BE-S5585 HE
B U6 T2 BT 4 5176 BB £ M 46 0B 55

¥ AERDERAMBIEERSER. BENREARNE, ELRERER,

&5
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A R R B

AR iR AT A R A 2E L W8 B A IR

1-5, Oriostoma? sp. 1. W%, x5. Bid5: 3867 2. Wil, X5; 3, PIPIMISME, X5, BiZ5: 3868

4. RREOSME, X5, BinS: 3869 5 OMMZLIE, X5, WEFK—MFRFMY; ATHH—NESR
paMil. Zi0E.3870 6, Multispiral section form 1 6. SMUTE X20, BiZ5: 3871  T7-8, Multispiral .

section form 2 7. SMUTE, x5.8, SMUERISME, X5, Hid5: 3872
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THREE SILURIAN GASTROPOD OPERCULA -
FROM HUNAN. CHINA

Yu Wen

(Nanjing Institute of Geology and Palzeontclogy, Academia Sinica)

X1 Yuhua

(Shanghai Museum of Natural History)
Key words: Silurian, Gastropod, Multispiral, Opercula.

The present paper deals with three Silurian gestropod opercula, which were collect-
ed by the Regioral Geological Team of Hunan Geological Bureau in 1979 from Long-
shan Courty, Hurar Prcvince. So far as the present knowledge goes, the Late Meso-
zoic and Early Terizry ncr-merine gastropod opercula have been found frem many
places of aur ccuntry, abundert both in form and in individual. But the Paleozoic ga-

stropod operculo are rarely krown not only in the world, but in out country. There-

ANy g
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fore, the writers consider that the discovery of these opercula in Hunan is of vital sigs
nificance to the studies of Silurian faunas and their paleogeography. .

Relatively, the gastropod opercula are not very rich in the collection, byt the ma-~
terials are found to be well preserved in the bioclastic limestore ard: fire argillaceous
sandstone, including three forms, namely, Oriostoma sp., Muitispiral section. form. 1
and form 2, These opercula ere associzted with trilobites, fragments of brachigpsds,ga-
stropeds and ostraccds. The trilobites was determired by Wu Hong-ji as Chuangiano-
protus sp. and Coronocephalus sp., who consider the fossil-bearing bed in Longshan

County to be Early-Midd!e Silurian in age.
Description of Ggperoula

Superfamily Oriostomatacea Wenz, 1933 : v
Family Oriostomestidze Wenz, 1938
Genus Oriostoma Munier-Chalmas, 1876
Oriostoma?q sp. i
(pl. 1, figs. 1-5) :

Material: This form is represented by five specimens. . Y

Descripticn: Outline circuler, button in shape, 8.45-11.99mm in diameter. Inref
surface of opercula is rather distinct and bordered by an obtusely rourded rim. Rim
rather wide, irclined rapidly outwerd ard steeply sloped dawn to the irner side. Cen-
tral area slightly breedly rourded and gradually inclined toward the cerire. Inper sur-
face smoath, beirg built of lamirce deposited, exch lamina completely cevering the prev-
ious cne (pl. 1, figs. 1, 4), but the central part seem to be spirally curved (pl. 1,
fig. 1).

A not well present specimen is figured in pl. 1, fig. 3. It h2s a djstinct rim,very
smooth central area ard slightly convex centre. These features clearly irdicate that the
specimen may be an outer mou'd of the irrer surface. From the transverse section of
operculum shown in pl. 1, fig. 5. The inner surface slightly inclired inward,about 0.7
mm in thickress,

Comparison: The genera reference of this form is uncertain. In the circular outline
and the features of inner surface, this form it bears an affinity to the Oriostoma Mun-
ier-Chalmas, 1876. It alsc bears a considerable resemblarce to that of Oriostoma northi
Etheridge Jr. (Yochelson and Linsley, 1972, p. 8, pl. 1, fig. 6, pl. II, figs. 1-5)from
the Lower Devonian of Victoria, Australia, but the latter differs in more strongly inc-
lined inner surface, it; the morc deeper central depression and in the larger size,

Multispiral secticn form 1
(pl. 1, fig. 6)
Material: This form is represented by a single fragment.
Description: Outlire wide ovate, 2,50mm in leagth, Outer surface hasing four to
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five spiral cords coiling in a counter-clockwise direction, central part indistinct. The

last four spiral cords expanding regularly in size and arranged in one plane, spiral gt=
oove narrower than spiral cords.

Comparison: In view of outer surface, 'this form is comparatively close to the
operculum of Cyclonema lilydalensis Etheridge Jr, (Yochelson and Linsley, 1972, p.5,
pl. 1, figs. 1-5), but differs from the latter in the narrow spiral cords, wide spiral
groove and the smaller size.

Multispiral section form 2
(pl. 1, fig. 7-8)

Material: This form is represented by only a single specimen together with an ou=
ter mould.

Description: QOutline subovate, approximately 16 mm in length and 13mm in dia-
meter. auter surface slightly concave, especially near the centre, with five spiral cords
coiling in a clockwise direction. Spiral cords rather wide and large, separated by nar-
rower spiral grooves.

Comparison: Although this form eoccurs in the same formation with the form 1,
but it can be distinguished from the latter in the subovate shape and in:the clockwise

direction of the spiral cords,




