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ABSTRACT

Maheshwart HK & Singh SM 1999, On the genus Pantopliyllum Rigby 1984. Palacobotanist 48(3):
211-216.

The nomenclature of Cordaites-type of leaves in the Permian Gondwana of India is re-examined. The
authors agree that on the basis of the cuticular features these leaves may not be assigned to the genus
Cordaires Unger. The hitherto commonly used name Noeggerathiopsis Feistmantel 1879 is also unaccept-
able because the type specimen of the generic type [Noeggerathiopsis hislopii (Bunbury 1861) Feistmantel
1879a] is a fragment of a leaf that probably had ginkgopsid affinities. The type specimen originates from the
Kamthi Formation which according to new interpretation is dated as Triassic in age. It is therefore proposed
that all Cordaires-type leaves from the Permian Gondwana of India earlier placed in the genus
Noeggerathiopsis should be transferred to the genus Pantophylium.
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g
gaifemd fodl 1984 g1 ¥ S &
eRPW AReEd 1@ Reded Ris
WA g1 H 4Rd & Mvear 67 @1 Frechy G B Tl F e B G THa 5
FEE 39 A 9 UHHG & [ U @il % SUR T3 Gl $ FEC G STd A8l Tl S
Tl | A GF FHE: g9iad A AR wEeTed 1879 o @R T8 fea o we,
s S T & wEe AviRafiEag e {(FFah 1861) WA} aund F, S @6
fimefias & wondE 41 g mes amedl 9w JA@E 8 SO 8, @ T e § WER gEEd

% T ord: 98 UKEiad A Sl £ f Ard & vsarr 89 & q9ed e 98T & Gidl, Sl 08
TRty 49 8 F, # gaifeog 991 § @WERRG &3 A S iR

INTRODUCTION

HE first Cordaites-type leaf to be reported from the

Gondwana Supercontinent was Zeugophyllites elongatus
from Tasmania (Morris, 1845). This species and comparative
forms were later placed under the genus Noeggerathia Stern-
berg by Dana (1849) in his work on Austrahian plant fossils.
Probably unaware of Dana’s publication, Bunbury (1861)
described somewhat similar forms as Nocggerathia?

(Cvclopteris?) hislopii from the beds he considered to be
Mesozoic; but which later were considered to be of Late
Permian age (Kamthi Formation). More recently it has been
suggested that the Kamthi Formation represents a Triassic
sequence (Srivastava & Jha, 1997).

Feistmantel (1877), while discussing the identification
of similar looking leaves from the Indian Gondwana sediments,
expressed his reservation about the use of the name
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Table 1.
Name of species Shape Apex Base Venation Cuticle
Pantophylium Spathulate  |Not Tapering Veins thick. fibrous.[Hypostomatic, veins not marked on
biliariensis known dichotomising but not|nonstomatiferous surface.
anastomosing. concentration  of
veins in basal region 10/cm,
22/cm in middle region.
Pantoplythan Narrow Obtuse  |Namow Veins 10-13/cm in basal region,| Amphistomatic.  stomatiferous  and
bunburvana spathulate or lapering 13-19/cm in middle and apical{nonstomatiferous bands outlined.
lanceolate regions, 429 um thick in basal{Stomatal rows in each band 6-8. Papillae
region and 312 um thick|present only on some cells of lower
elsewhere. cuticle. Stomatal frequency per mm? 170-
2006, subsidiary cells 4-7.
Pantophylium Spathulate  |Obtuse  |Narrow Veins 9-11/cm in basal region,| Hypostomatic, stomatiferous and
fibrosa tapering 12-16/cm in middie and apical|nonstomatiferous bands present. 8-17
regions. Veins up to 367 micron|rows of stomata in each band. Cells of]
thick in basal region, thicker|lower cuticle papillate; of upper rarely.
towards apex. Interstitial fibres|Stomatal frequency per mm?Z 251-300.
possibly present. Subsidiary cells 5-7.
Pantophyllum Linear =Bluntly  [Tapering Veins =+ indistinct, fine, close,| Hypostomatic, cells of stomatiferous
gondvwanensis lanceolate  |pointed about 22-25/cm in the broadest|surface papillate. Stomata sparse. 1-4
part. across a band. subsidiary cells 4-6. Cells
weekly  cutinised,  subsidiary  cells.
relatively thicker specially along their
inner walls.
Pantophylliom Linear Broadly |Tapering Veins dichotomising, about 13-20(Cuticle amphistomatic, stomatiferous and
indica spathulate  [rounded [blunt base |veins/ cm in widest region. nonstomatiferous bands outlined. Cells of
stomatiferous surface papillate. 2-10 rows
of stomata in each band, frequency 140-
170 mm?2. Subsidiary cells 4-8. Cells of]
stomatiferous band and specially the
subsidiary cells heavily cutinised.
Pantophvlium Spathulate  |Obtuse  [Tapering Veins 10-13/cm in basal region| Hypostomatic, stomatiferous and
papillosa and 13-19/cm in middle and]nonstomatiferous bands present, stomatal

apical regions. Veins normally up
10 222 um thick, interstitial fibres

absent.

rows in each band 2-8. Papillae present on
most cells of lower cuticle, absent on
upper. Stomatal frequency per mm? 186-
284. Subsidiary cells 4-7.
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Name of species Shape Apex Base Venation Cauticle
Pantophylhon Linear not known |Tapering Veins straight, dichotomising but] Stomata present only on one surface, vein
saharjuriensis spathulate not anastomising. Concentrationjand inter-vein areas not marked on
in the middle region being 26/cm. [nonstomatiferous surface. On
stomatiferous surface stomatiferous and
nonstomatiferous bands outlined, cells of]
non-stomatiferous  band  rectangular,
arranged end-to-end, those of
stomatiferous bands polygonal, Stomata
haplocheilic, arranged 2-5 in linear rows.
Stomatal apparatus monocyclic,
subsidiary cells 4-8.
Pantophvilum Broadly Acute Narrow- Veins thin, erect, frequently|Not known.
sparulata spathulate or tupering dichotomise. veins  16-18/cm,
rhomboidal angle of divergence between two
veins about 9°-13°.
Pantophyvllun Lanceolate |Bluntly  |Gradually [Veins clear, arising straight from|Stomata occur only on one surface. Cells
zeilleri pointed  [tapering base, divergent. dichotomisinglof stomatiferous surface non-papillate.
frequently, about [3-14 veins/cm|Stomata sparse. |-3 or 4 across a band,
in the broadest part. subsidiary cells 5-6. hardly
distinguishable  from other epidermal
. cells.

Noeggerathia for these leaves. He believed the latter to be
“more alhied 10 Zamia than any other genus™. Feistmantel
(1879a) brought out the fact that the leaves of the genus
Noeggerathia Sternberg 1822 (Type species: N. foliosa, Up-
per Carboniferous of Bohemia) had simple, and not torked
veins; on the other hand, the Indian leaves had distinctly di-
chotomous veins. He also compared the Indian leaves with
those of the genus Cordaites Unger. The latter are. however,
strap-shaped with parallel margins, only slightly narrower at
the base whereas the Indian leaves are usually spathulate in
shape. He, therefore, proposcd a new genus “Noeggera-
thiopsis™ for all leaves formerly referred to Noeggerathia and
which were distributed in sedimentary deposits ranging from
the Talchir to the Kamthi. He again emphasised on their
cycadalean connection. Bunbury’s N. hislopii was included
under this genus as Noeggerathiopsis (Zamia?) hislopii. In
the following years this species came to be regarded as the
Llype species of the genus.

Feistmantel (1879b) translerred Dana’s species to his new
genus while maintaining their separate specific identities. This
being the case, N. spandata (Dana 1849) Feistmantel 1879
hus priority over N. lislopii (Bunbury 1861) Feistmantel 1879,
and hence the latter species was merged with N. sparlata by
Rigby, Maheshwari and Schop{ (1980). Thus N. spatulata re-
placed N. hislopii as type species of the genus. Zeugophyllites
elongatus Mortis, that was considered by Dana (1849) as an-

other species of Noeggerathia, was transferred to Podozamites
by Feistmantel (1890) and to Phoenicopsis by Seward (1903).
Interestingly, specimens of Noeggerathiopsis hislopii reported
by Zeiller (1902/1903) from Tonkin (Vietnam) were also in-
cluded under Phoenicopsis elongatra (Morris) Seward
(Seward, 1903).

Zeiller (1896) recovered cuticles from specimens which
he believed belonged to Noeggerathiopsis hislopii. The speci-
mens, collected from the area near Johannesburg, South Af-
rica, are a mixed lot. One of the specimens (Zeiller, 1896, pl.
18, fig. 6) is closer to Noeggeratitiopsis (Glossozaniies)
stoliczkanus (Feistmantel) Arber 1905 than to N. hislopii.
Another specimen (loc. cit., pl. 18, fig. 7) has a very narrow
base unlike that known in any N. hislopii-type leaf. The line
drawings of cuticular pieces apparently show sunken stomata,
a character not noticed in later investigations on cuticular
anatomy of Noeggerathiopsis leaves (Lele & Maithy, 1964;
Pant & Verma, 1964; Bajpai. 1990).

The creation of the genus Noeggerathiopsis by
Feistmantel has been disputed by many later workers. Seward
(1903) pointed out that “had the leaves referred to
Noeggerathiopsis been found in European Palacozoic rocks
there can be little doubt that they would have been described
under the name Cordaiies”. Seward and Leslie (1908), Seward
(1912, 1917), Seward and Sahni (1920), Walton (1929),
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Feruglio (1951), Meyen (1963, 1964), Archangelsky and
Arrondo (1973), Rigby, Maheshwari and Schopf (1980), and
others followed this line of argument and used the name
Cordaites. Meyen (1964, p. 98) remarked ““[ consider that the
genus Noeggerathiopsis was based on a mistake and should
be abolished. Most Gondwana Cordaiteans should be referred
to Corduites s.1.”. He also did not believe that the Gondwana
and Angaran cordaitean leaves belonged to the same genus.
He observed presence of dorsal furrow in some Angaran
leaves. a character of great significance in taxonomy, and es-
tablished the genus Ritfloria for the same. Cladostrobus, the
male fructification assigned to this genus (Maheshwari &
Meyen, 1975), has an organisation not known in the
fructifications associated with Cordaites. McLoughlin and
Drinnan (1996) have shown that in leaf anatomy, as observed
in permineralised specimens from Antarctica. leaves of
Noeggerathiopsis are quite different from the Northern Hemi-
sphere cordaites.

Rigby. Maheshwari and Schopf (1980, p. 20) were of the
opinion that all the leaves referred to different species of
Noeggerathiopsis on the basis of differences in cuticular fea-
tures belong to a single morphological type and went on to
propose “‘that all non-cuticular cordaitalean leaves from Lower
Gondwana strata identified 1o date be given the name Corduires
spatulata”. They left out Gondwana cordaitalean leaves with
cuticles from the circumscription of C. spatulata. Rigby (1984)
proposed the generic name Panrophyllun “for species for-
merly attributed to Noeggerarhiopsis that have distinctive
cuticles, thus can not be recombined with Cordaires . Bajpai
(1990), however, disagreed. She pointed out that if new gen-
era were created simply because a leaf had yiclded cuticle
one would have to create new genera for all the species/speci-
mens with cuticle in the genera Glossopteris, Gangamopteris,
Palaeovitiaria, Buriadia, etc. She hence maintained the ge-
nus Noeggerathiopsis. Bajpai (1992), however. observed that
Bunbury’s specimens from Late Permian Kamthi sediments,
which formed the base of Feistmantel’s Noeggerathiopsis. may
have ginkgopsid, rather than cordaitalean affinities. The Early
Permian Cordaites-type leaves from the Gondwana were thus
left without a formal generic name. She therefore adopted the
generic name Pantophyllum Rigby for all Noeggerathia
spatidata-lype leaves.

Kovdacs-Endrédy (1987) raised another problem, that is,
the presumed difficulty of separation of Palacovittaria from
Noeggerathiopsis. Of the seven specimens illustrated in her
paper as leaves of Palaeovittaria. probably none belongs to
this genus. The single specimen that she assigns to
Noeggerathiopsis is more likely to be a ginkgopsid lcaf.

To summarise the above discussion:

I- Cordaites-type leaves are reported from Early Permian
or Gondwana Supergroup;
2- Similar looking leaves from the Late Permian/Early

Triassic Kamthi Formation probably are not related;

3. The name Noeggerathiopsis (because of its association
with species fiislopii) thus needs to be restricted to Late
Permian/Early Triassic forms;

4- For Early Permian leaves one may use either of the ge-
neric names Cordaites or Paintophylluin.

Zeiller (1896). Pant and Verma (1964), and Maithy (1965)
have made a valid point for not using the name Cordaites for
Gondwana leaves. Therefore the name Panrophyllum Rigby
can be adopted: its circumscription being the same as pro-
posed by Pant and Verma (1964) and Maithy (1965) for
“Noeggerathiopsis”.

Diagnosis (based on Rigby, Maheshwart & Schopf, 1980;
Maithy, 1965, and Pant & Verma, 1964):

Leaves simple, broad!ly symmetrical, Jamina broadening
gradually upwards from a narrow and truncate base, widest in
the region near the apex. linear, oval-spathulate, spathulate,
or obovate, Apex acute, obtuse or broadly rounded. Margin
entire. Lamina tapering towards the base, broadening slightly
at base. Midrib absent. Veins numerous, radiating from base
where there are four equally sized veins: veins dichotomising
once or several times, spreading very gradually. appearing
parallel over a short distance, and running straight up to the
margin without curving or anastomosing; interstitial [ibers
occasionally present. Lamina amphistomatic or hypostomat-
ic. Upper cuticle comparatively thick. showing no differentia-
tion of cells in areas between and above veins and all cells
arranged in rows parallel to veins; stomata. where present,
fewer than those of lower cuticle. Lower cuticle showing al-
ternately arranged non-stomatiferous and stomatiferous bands,
respectively above and between veins; stomata haplocheilic,
arranged in one to many ill-defined longitudinal rows between
veins. Guard cells longitudinally orientated, subsidiary cells
usually six.

Speciation in Pantophyllum

Morphographically, i.e., in external characters. such as,
shape, venation, etc. almost all the leaves can be assigned,
and actually have been assigned to one species. This species
is now named as Pantophyllum spatidara(Dana, 1849) Bajpai
1992.

The investigation of the cuticular features of these leaves,
however, has led to institution of several new species (Lele &
Maithy, 1964; Pant & Verma, 1964; Bajpai, 1990) which were
earlier placed under the genus Noeggerathiopsis. Now with
the proposed restriction of the name Noeggerathiopsis 1o pos-
sibly ginkgopsid leaves of N. hislopii Bunbury-type from the
Late Permian/Early Triassic, the other species need to be trans-
ferred to the genus Pantophyllum.

1. Pantophylium spatlata (Dana) Bajpai 1992
[=Noeggerathia spatulata Dana, 1849 Australia. non
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Noeggerathia hislopii Bunbury. 1861; Late Permian/Early
Triassic, Kamthi Formation. India]

[=Noeggerathiopsis densinervis Maithy, 1965; Early
Permian, Karharbart Formation, Giridih Coalfield, India}

2. Pantophylhiwm bunburvana (Pant & Verma) Rigby 1984

[=Noeggerathiopsis bunburvana Pant & Verma, 1964,
Early Permian, Karharbari Formation, Manendragarh Coal-
field, India]

3. Pantophyllum papitlosa (Pant & Verma ) Rigby 1984

[=Noeggerathiopsis papillosa Pant & Verma, 1964, Early
Permian. Karharbari Formation. Manendragarh Coalfield,
India]

4. Panrophyllum fibrosa (Pant & Verma ) Rigby 1984

[=Noeggerathiopsis fibrosa Pant & Verma, 1964, Early
Permian, Karharbari Formation, Manendragarh Coalfield,
India]

S. Pantophyllum indica (Lele & Maithy) comb. nov.

[=Noeggerathiopsis indica Lele & Maithy, 1964; Early
Permian, Karharbari Formation, Ganjra Nala Beds, South
Rewa Basin, India)

6. Pantophyllum gondwanensis (Lele & Maithy) comb.
nov.

[=Noeggerathiopsis gondwanensis Lele & Maithy, 1964,
Early Permian. Karharbari Formation, Ganjra Nala Beds,
South Rewa Basin, India]

7. Pantophyllum zeilleri (Lele & Maithy) comb. nov.

[=Noeggerathiopsis zeilleri Lele & Maithy, 1964; Early
Permian, Karharbari Formation, Giridih Coalfield, India]

8. Pantophyllum saharjuriensis (Bajpai) comb. nov.

{=Noeggerathiopsis saharjuriensis Bajpai, 1990; Early
Permian, Karharbari Formation, Saharjuri Outlier, Deogarh
Coalfield, India]

9. Pantophyllium bihariensis (Bajpai) comb. nov.

[=Noeggerathiopsis bihariensis Bajpai, 1990:; Early
Permian, Karharbari Formation, Saharjuri Outlier, Deogarh
Coalfield, India ]

The morphographic and cuticular characters of different
species are plotted in Table I.
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