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ABSTRACT

Some plant remains from the Kamthi Formation, Handapp», Orissa are described. Specimens of
Cyclodendron leslit, Stellotheca robusta, and Pseudoctenis balli increase their range and distribution. Seven articulate
species are represeated by leaf remains. Specimens of Senia reticulata are also reported.

INTRODUGTION

"The fossil flora of Handappa is rich, and important too, as it has yielded several
types of fertile specimens belonging to different genera. Kmuan (1969) described a new
plant—Senia reticulata, as well as enlisted occurrence of several other plant remains from
this locality. ‘ _ ,

A new collection made by K. R. SuranGe anpD AnNiL CHANDRA has yielded
some interesting plant remains, not reported earlier from the locality. Besides, there is
a large number of Glossopteris species comprising 70 per cent of the total specimens.
In the remaining 30 per cent we have 20 per cent of different kinds of fructifications, five
per cent of filicales and five per cent of lycopods, articulates and cycads which are described
in the present paper. The fossils are found as impressions, coloured pinkish-brown to
maroon on hard, compact, buff-coloured clayey shales. The fossiliferous beds are ex-
posed in the Hinjrida Ghati Section (20°58’ : 84°437’) in Dhenkanal District of Orissa.

DESCRIPTION

Genus Cyclodendron Kriusel

Cyclodendron leslii (Seward) Kriiusel, 1928
Pl. 1, Figs. 3 & 10

Two bigger specimens, one specimen 57 mm long by 12 mm wide (Pl. 1, Fig. 3)
and a few small fragments were found in the collection. One of the small fragments
(PL. 1, Fig. 10) has one typical Cyclodendron scar.

Records of lycopod stems in the Lower Gondwana of India are few. KAaRr (1968)
has recorded C. leslii from the Ironstone Shale of Jharia Coalfield. Other workers have
recorded doubtful specimens of Cyclodendron. Marthy (1965) included a stem fragment
from Karharbari Formation in “cf. Cyclodendron sp.” Bunsury (1861, pl. 12, fig. 2)
identified a stem fragment as “Stigmaria? (portion of the rhizome of a fern ?)” found in
the Kamthi shale. He discussed a possible lycopodiaceous relationship of the specimen
but because of the lack of identifiable features, he was unable to identity it satisfactorily.

There is always a problem in identifying poorly preserved cr decorticated lycopod
stems. In the casc of the Gondwana Permian genera ( Selodendron and Lycopediopsis even
slight decortication usually results in unidentifiable stems. Some sterns that are
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readily 1dent_iﬁable have at least part of the outer cortex layer preserved where features
of !eaf Cus.hlon architecture are still clearly preserved. Cyclodendron is recorded from
Aﬁ"ff?a, besides few specimens from India and one from Australia (RicBy, 1966).
KRrAuseL has figured some well-preserved examples from Namibia (1928, pl. 1, figs.
4, 6, 9, 10), Hpec AND Bosk have also figured typical, diagnostic specimens from Ziire
(1960, pl. 5, figs. 2-5). |

Lycopediopsis has a distinctive cushion architecture and also a clear but very small
ligule pit (KrRAuseL, 1961, pl. XX, fig. XX). The figured specimen is from north of
Porangaba, Sao Paulo State, Brazil in the Passa Dois Serigs. The ligule pit including
the fim is 0.4 mm X0.25 mm. Some specimens figured by KrAuser (1961) show pro-
tuberance at the position of the pit, although he ignored this feature.

Well-preserved specimens showing cushion architecture have been figured from
Brazil by Maack (1947, pl. 82, fig. 19a) and KrAuseL (1961, pl. 32, figs. 1,2). Poorly
preserved specimens have also been recorded from Argentina (Kurtz, 1921) and Bolivia
(Cuamort, 1965). The well-preserved anatomical specimen described as Eligodendron
branisae by ARCHANGELSKY AND DE LA Sota (1966) is seen by us to be an anatomical
variant of Lycopodiopsis derbyi as described by Rao (1940). The differences in inner
cortex distribution, used to separate these genera, are not valid, as MANIERO (1950, fig. 5)
has figured a specimen showing the necessary intermediate characters to link the two
genera.

It is evident that lycopod-like plants are known only from the Ironstone Shale
and Kamthi formations in India. It is difficult to explain the reasons why the lycopods
which usually grow in moist climate should be found as fossils in the sediments generally
supposed to be deposited in arid climatic conditions.

Genus Phyllotheca Brongniart

Phyllotheca indica Bunbury, 1861
Pl. 1, Fig. 5

This genus is represented by only one species in this collection, i.e. Phyllotheca indica
Bunbury (1861). Our specimens compare well with type specimen of Bunsury described
by Townrow (1955). Phyllotheca indica is mostly confined to the Raniganj Formation
and is reported from Madhya Pradesh, Bihar and Bengal. The species is based upon
impressions of stems and leaf sheaths. There are quite a few well-preserved specimens
in the collection but none shows detached leaf sheath.

Genus Stellotheca Surange & Prakash

Stellotheca robusta Surange & Prakash, 1962 sensu Maithy & Mandal, 1978
Pl. 1, Fig. 2

In India, this genus is represented by only one species. So far this plant was
known only from the Rajmahal Hills ; ours is a second record in India. Riesy (1966)
reported Stellotheca in organic connection with Paracalamites from New South Wales,
Australia. Boureau (1964) transferred Angara species Phyllotheca schischurowskit to
Stellotheca.  In 1969, Ricsy commented that Annularia americana reported trom Brazil
was possibly a Stellotheca. lLacey anp  HuarD-Moine (1966) veported _Annularia sp-
Armutaria compann vers wel it Sieltton Al thie. records somtins e Ervence
of this genus in ullu‘r’ (yiumllwuu'x 4-(’umlriv~: 'l.ll(l vlwwl‘:-..uul)‘l(;\, LOI.l‘fu‘m the (-xlsteflfﬂ
India this genus wu«;’qu far nn; 1'(‘ 1i | ‘ : "l' “: ! ol St‘““fg‘-' thnf .m

‘ s 80 und in other localities. "I'he presence of this genus 11
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Handappa flora also proves that this plant flourished only during Raniganj and equi-
valent times.

Genus Sphenophyllum Koenig
K In our collection we have recorded two species of the genus Sphenophyllum, recently
instituted by Srivastava and RicBy from the Raniganj Coalfield.

 Sphenophyllum churulianum Srivastava & Rigby (in press) ; Sphenophyllum cranulatum
Srivastava & Rigby (in press) ; Pl. 2, Fig. 9

Genus  Trizygia Royle -
Trizygia speciosa Royle, 1839
Pl 2, Fig. 8

As compaled to Sphenophyllum, we have fewer specimens of Trizpgia speciosa in
our collection. Our specimens compare well with the specimens described by Marthy
(1978) from the Raniganj Formation of Raniganj Coalfield. Our specimens also re-
semble the specimens described by RovLE, FeistMANTEL and Ricsy.

Genus Raniganjia Rigby emend. Pant & Nautiyal
' The genus is represented by two species :
* Raniganjia bengalensis Rigby emend. Pant & Nautiyal, 1967 ; Pl. 1, Fig. 12.
Raniganjia etheridgei Arber emend. Pant & Nautiyal, 1967 ; PlL. 1, Fig. 6
This genus is of rare occurrence and is so far known only from the Raniganj For-
matlon Presence of two species together in Handappa collection is significant in corre-
lation of these fossiliferous beds with other formations.

Genus Schizoneura Schimper & Mougeot
Schizoneura gondwanensis Feistmantel

The genus is represented by its well-known spemes——Schzzoneum gondwanenstis Feist-
mantel. Some of the specimens are very big and show branching as well. In India
this species is widely distributed having long vertical range—from Barakar Formation
to the Panchets or even in younger horizon.

Genus Pseudoctenis Seward

Pseudoctenis balli (Feistmantel) Seward
Pl. 1, Figs. 1 & 4

Synonymy
1881 . Anomozamites balli Feistmantel, p. 256.
1886  Platypterygium balli Feistmantel, p. 37, pl. 2A, figs. 4-8; pl. 3A, fig. 2
1902 Pterophyllum balli Zeiller
1917 Pseudoctenis balli (Feistmantel) Seward, pp. 586-587.
1920 Pseudoctenis balli (Feist.) Seward & Sahni, pp. 14-15, pl. 4, fig. 41.
1962 Pseudoctenis balli (Feist.) Sew., in Lele, p. 72, pl. 3, figs. 24-26; text-fig. 8.
1971 - Pseudoctenis balli, Maithy, p. 72, pl. 1, figs. 7, 8.

FeisTMANTEL (1881) originally assigned this fossil from the Barakar Formation
to the genus Anomozamiles, and later transferred it to Platypterygium.  ZyiLer (1902)
transferred it to Puerophyllum balli. Suwarn (1907), and SewARD AND Sannt (19 20) des-
cribed this fossil under Pseudoctenis balli. Ly (1962) deseribed some (ronds of P. balli
from Triassic scdiments of South Rewa Gondwana Basin.
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Marray (1971) also described some specimens of P. balli from Barakar Formation
of Auranga Coalfield and designated lectotype for P. balli from Feistmantel’s collection
(5505, G.S.I., Calcutta). PanT anD MEnRrA (1963) instituted Pteronilssonia gopalii for
some pinnate fronds from Raniganj Formation of Raniganj Ccalfield describing epidermal
characters of their fronds as well. To us they look similar to Pseudoctenis and the dis-
tinguishing characters which they have described can, at the most, institute a néw species
for Pseudoctenis. Since we have not seen the type specimens of Pleronilssonia, it will not
be proper to include them in Pseudoctenis.

In Handappa collection, we have five specimens which are very similar to Pseuj
doctents balli. In our specimens the lower pinnae are smaller, gradually becoming bigger
towards middle and then again becoming smaller towards apex. Presence of P. ballv
in Handappa shows that this species is more widespread than believed carligr.

Genus Senia Khan _ :
Senia reticulata Khan, 1969
Pl. 1, Figs. 7-11 ’ .
Kuan (1969) described a petiolate and pinnate frond from thi§ locality
under a new name Senia reliculata. The rachis is quite wide and the pinnae are
laterally attached to it by their broad base. Each pinna has veins arising from the base”
and anastomose to form polygonal meshes of more or less uniform size. On the cox-ltra;y,
SuraNGE (1974) thought that Senia reticulata was a peculiarly folded Glossopteris leaf.
In our collection, although we do not have a complete frond of this species, we hav.e
several detached scattered pinnae showing same type of reticulate venation as Senta
reticulata. We confirm the observations of Kuan (/. ¢.) and recognize the validity of the-
genus with its only species in Handappa locality. ' '

DISCUSSION

‘As has been said in the introduction, the flora contains prolific glossopterid
remains (709,) and fructifications (209%,); the rest (10%,); shows following variety :
Ferns .. Dizergstheca phegopieroiaes (Feistm.) Maithy

" Neomariopteris hughesi ( Zeillér)' Maithy
Neomariopteris khanii Maithy
Pantopteris major Chandra & Rigby
Lycopod .. Gyclodendron leslic (Seward) Kriusel
Articulates .. Phyllotheca indica Bunbury ‘

Stellotheca robusta Surange & Prakash sensu Maithy & Mandal

Sphenophyllum crenulatum Srivastava & Rigby

Sphenophyllum churulianum Srivastava & Rigby

Trizygia speciosa Royle |

Ramiganjia bengalensis (Righy) Pant & Nautiyal

Raniganjia etheridgei (Arber) Pant & Nautiyal

Schizoneura gondwanensis Feistmantel
Seed plants .. Pseudoctenis balli (Feistm.) Seward

Senia reticulata Khan

Kuan (1969) reported several Glossopleris species, leaves and fructitications, besides

Pryllotheca indica, Schizoneura gondwanensts, Sphen. phyllum speciosum, Sphenopteris pt){)'/rztiip/z<z,
S. hughesi, Vertebraria indica and Senia reliculata.  SURANGE AND Manesnwart and SURANGE
AND CuaNDKA described several male and female fructifications and scale leaves belonging.
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to Glossopteris. The rich flora comprising of different genera with their species compares
well with Raniganj flora. So far, no Triassic form has been recorded by any of the
mentioned workers. We also agree with Kuan (/. ¢.) that this fossiliferous horizon of
Handappa belongs to the Lower Gondwana séquence rather than the Panchet as was
thought earlier. SURANGE AND MamEsawart (1970) have put their specimens under
? Kamthi (Raniganj) but did not discuss or comment further. However, in later years
SURANGE AND CHANDRA in a series of papers always mentioned these beds to-be of Rani-
ganj age. The lithology of the rocks is similar to that of Kamthi Formation and the
flora as a whole also compares well with that of Bunsury (1861). Now, since we .know
the flora so well, we feel it appropriate to place these beds to Kamthi Formation—
equivalent to Raniganj in age, as was already done by SURANGE AND MAHESHWARI (1970).

REFERENCES

ARCHANGELSKY, S. & DE LA SoTa, E. R. (1966). Estudio anatomico de una nueva Lycopsida del permico de
Bolivia. Rev. Mus. La. Plata (n.s.) Paleont., 5 3 17-26. _

Boureau, E. (1964). Traite de Paleobotanique. Tome III Sphenophyia de Noeggerathiophyta Masson et Cie.,
Editeurs, 120 Boulevard Saint Germains (Paris).

Bunsury, C. J. F. (1861). Notes on a collection of fossil plants from Nagpur, Central India. Q. jl. geol. Soc.
London, 17 : 325-346.

Cuamort, G. A. (1965). Permian section at Apillapampa Bolivia and its fossil content. . Paleont., 39(6) ¢
112-124.

FEiSTMANTEL, O. (1881). The fossil flora of the Gondwana System. The flora of the Damuda-Panchet
division. Mem. geol. Surv. India, Palaeont. indica, Ser. 12, 3(3) : 78-149.

FEisTMANTEL, O. (1886). The fossil flora of the Gondwana System-2. The fossil flora of some of the coal-
fields in Western Bengal. Mem. geol. Surv. India, Palacont. indica, ser. 12, 4(2) = 1-71.

HgEc, O. A. & Bose, M. N. (1960). The glossopteris flora of Belgian Congo with a note on some fossil
plants from the Zambesi Basin (Mozambique). Ann. Mus. Congo. belge. (Sci. Geol.), 32 : 1-106.

KARr, R. K. (1968). Studies in the Glossopteris flora of Indiz-36. Plant fossils from Barren Measures succes-
sion of Jharia Coalfield, Bihar, India. Palacobotanist, 16(3) : 243-248.

KunaN, A. M. (1969). Senia reticulata, a new plant fossil from the Raniganj rocks of Talchir Coalfield,

~ Orissa, India. 7. Sen Memorial Volume, (eds.) H. Santapau et al., Bot. Soc. Bengal, Calcutta : 335-337.

KRrAuseL, R. (1928). Fossile Pflanzereste z.us der Karru Formation Deutsch-Sadwestzfrikas, in Kriusel, R. &
Range, P. Beitrage zur Kenntnis der Karru Formation Deutsch-Stidwestafrikas. Beitr. geol. Erforsch-
dt. Schutzgeb, 20 : 17-54.

KRAUSEL, R. (1961). Lycopodiopsis derbyi Renzult einige andere Lycopodizles aus den Gondwana-Schichten.
Palacontographica, 109B : 62-92.

Kurrz, F. (1921). Atlasde plantas fosiles de la Republica Argentina. Actas Acad. Nac. Ci. Cordoba. 7 : 129-153.

Lacey, W. S. & Huarp-MoiNg, D. (1966). Karroo floras of Rhodesia and Malawi-Part 2. The Glossopteris
flora in the Wankie District of Southern Rhodesia. Symposium on Floristics and Stratigraphy of Gond-
wanaland. Birbal Szhni Institute of Palzeobotany, Lucknow : 13-25.

LeLg, K. M. (1962). Studies in the Indizn Middle Gondwr.ne, Flora-2. Plant fossils from the South Rewa
Gondwana Basin. Palaeobotanist, 10(1-2) : 69-83.

Maack, R. (1947). Lycopodiopsis derbyi Ranzult, documento da idede paleozoico das Canadas Terezina do
Brazil meridional. Ang. Biol. Tecnol., Curitiba, 2 : 155-208. ’

Manesuwart, H. K. (1976). Floristics of the Permizn and Triassic Gondwanes of India. Palaeobotanist,
23(2) : 145-160.

Marray, P. K. (1965). Studiesin the Glossopteris flore. of Indiza-15. Pteridophytic and Ginkgoalean remzins
from the Karharbari beds, Giridih Coalfield, India. Palaeobotanist, 13(3) :239-247.

Marray, P. K. (1971). Fossil flora of the B-rakar Stzge in Auranga Coelfield. Palaeobotanist, 19(1) : 70-75.

Martay, P. K. (1978). Further observztions on Indian Lower Gondwana Sphenophyllales. Palacobotanist,
25 :266-278.

Marruy, P. K. & Manbar, J. N. (1978). Further observations on Stellotheca robusta Surange & Prakash. Palaco-
botanist, 25 : 279-289. '

MANIERO, J. (1950). Madeiras fosseis : tecnica e estudo. Se. Cult., 2(4) : 309-310.

218 Geophytology, 11(2)



Chandra & Rigby——Plate |

Geophytology, 11(2)




Pant, D. D. & MEHRA, B. (1963). On 2 cycadophyte leaf Pteronilssonia gopalii gen. et sp. nov. from the Lower
Gondwana of India. Palaeontographica, 113 B (5-6) : 126-134.

pant, D. D. & NauTtivaL, D. D. (1967). On the structure of Raniganjia bengalensis (Feistmantel) Rigby with
a discussion of its affinities. Palaeontographica, 121 B (1-3) : 54-64. .

Rao, H. S. (1940). On the anatomy of Lycopodiopsis derbyi Renault with remarks on the Southern Palaeozoic
Lycopods. Proc. Indian Acad. Sci., 11 :197-217.

RicBY, J. F. (1966). The Lower Gondwana floras of the Perth and Collie Basins, Western Australia. Palaeon-
tographica, 118 B : 113-152.

RicBY, J. F. (1969). The Lower Gondwana Scene. Bol. Paramaese de Geosciences, 27 = 1-13.

SEwARD, A. C. (1917). Fossil plants-3. Cambridge Univ. Press, Cambridge.

SEwARD, A. C. & Sauni, B. (1920). Indian Gondwana plents : 2 revision. Mem. geol. Surv. India, Palaeont.
indica, n. ser. 7(1) : 1-41.

SrivasTava, A. K. & RicBy, J. F. (MS). Lower Gondwana genera Sphenophyllum, Trizygia and Gondwanophy-
ton from Churulia, Raniganj Cozlfield, West Bengal, India. (in press). _

SuranGg, K. R. (1974). Other Lower Gondwanz gymnospermous plants. Aspects and Appraisal of Indian
Palaceobotany, (eds.) K. R. Surange et al., Birbal Sehni Institute of Palzeobotany, Lucknow : 170-179.

SuraNnGE, K. R. & Prakasa, Gyan (1962). Studies in the Glossopteris Florz of India-12. Stellotheca robusta

‘ n. comb. from the Lower Gondwanes of India. Palaeobotanist, 9 : 49-52.
Townrow, J. A. (1955). On some species of Phyllotheca. Proc. r9y. Soc. N.S. W. 89 :39-63.
ZEILLER, R. (1902). Observations sur quelques plantes fossiles Lower Gondwanas. Mem. geol. Surv. India,

Palaeont. indica, n. ser., 2 : 1-40.

EXPLANATION OF PLATE 1

(All the specimens are deposited at B. S. I. P. Museum, statement No. 474)

Pseudoctenis balli (Feistm.) Seward, B. S. I. P. specimen no. 35454, middle portion of the frond. X 1.
Stellotheca robusta Surznge & Gyan Prakash, B. S. I. P. specimen no. 35455. x 1.

Cyclodendron leslii (Seward) Kriiusel, B. S. I. P. specimen no. 35456. X I,

Pseudoctenis balli (Feistm.) Seward, B. S. L. P. specimen no. 35457. X 1.

Phyllotheca indica Bunbury, B. S. I.P. specimen no. 35458. X l.

Raniganjia etheridgei (Arber) Pant & Nautiyal, B. S. I. P. specimen no. 35460. x 1.

Senia reticulata Kh~n, B. S. I. P. spzcimen no. 35461 ; pinnule enlarged to show reticulation. X 4.
Trizygia speciosa Royle, B. S. 1. P. specimen no. 35462. x 1. ‘

9.  Sphenophyllum crenulatum Srivastava & Rigby, B. S. I. P. specimen no. 35463. x 1.

10.  Cyclodendron leslii (Seward) Kriiusel, B. S. I. P. specimen no. 35464. X 1.

11.  Senia reticulata Khan, B. S. I. P. specimen no. 35461. x 1.

12.  Raniganjia bengalensis Rigby, Pant & Nautiyal, B. S. I. P. specimen no. 35465. x 1.
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