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Triassic of Nidpur, M.P., India
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ABSTRACT

Bhowmik N & Das N 2008. A new species GlandulataeniaPant from the Triassic of Nidpur, M.P., India. The
Palaeobotanist 57(3) : 379-388.

The present paper embodies a detailed account of the morphological feat@&ndiilataenia pantiia new
species of the leaf genuBlandulataeniaPant. It differs from the two earlier described specieSkindulataenia, G.
glandulataand G. triassicusin a number of feature$landulataenia pantileaf is comparatively smaller in size and
narrower in width and has a higher concentration of lateral veins per centimetre. The midrib is distinct and narrower than
those of the earlier described species and is persistent up to apex. Between the lateral veins, are dark coloured circular
glands, whose frequency varies in basal, middle and apical regions of the leaf. Leaves are amphistomatic, stomata usually
restricted to areas in between lateral veins and on the midrib as well as lateral veins. Stomata haplocheilic, irregular to
transverse in orientation. Guard cells sunken, each with 4 to 6 undifferentiated subsidiary cells. Cells over midrib elongated,
rectangular, narrow usually thin, straight walled. Cells of lamina thin, sinuous walled.

Key-words—Triassic, Taeniopterid Cycadean, Glandular leaf, Nidpulandulataenia pantji India.
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INTRODUCTION MATERIAL AND METHODS

HE form genusGlandulataeniawas instituted by Pant The account oGlandulataenia pantiis based on two

(1990) for all those taeniopterid - type leaves whichand-specimens and a number of detached compressed
exhibited glands between side veins and sometimes also offagments of leaves extracted out of the rock matrix by
the midrib, thus making them very distinct from all other nontr_la_ceration with_ HF. The_ mat_erial was collected during repeated
glandular taeniopterid leaves. Earlier impressions ansits to the Middle Triassic beds on the banks of Gopad
bearing Triassic beds of Nidpur, Madhya Pradesh, India, wetgW SPEcCies is comparatively rare in occurrence than the two
assigned to form-genaeniopterisBrongniart by Srivastava Salier described speci€s glandulataandG. triassicusThe
(1971). The Nidpur leaf form-genus was callegniopteris shale is otherwise littered with compressed fragments of

’ . . Dicroidium, Glottolepis, Glossopteriseedsand other

glandulataon account of the presence of gland-like circula

in bodies in bet q Tt terial of fructifications. A good number of compressed, sizeable
resin bodies in between secondary VEIss matenal ofl. -~ ghecimens of. pantiirepresenting the apex, middle and basal

glandulatawas later transferred to a new genus by Pant (199G)1i5ns of the leaf were recovered by bulk maceration of
and was called &8landulataeniawith the Type species called g gjes.

as Glandulataenia glandulatazomb. nov. Beside§. External features were studied under strong unilateral
glandulatafrom the Nidpur beds Pant (1990), reported anoth@ght. Leaf parts extracted by maceration from the rock matrix
new species calle. triassicus.In addition to these two by HF were mounted in canada balsam to make them semi-
species, the siliceous Triassic shales of Nidpur also indicatanslucent. The compressed fragments of the leaves on hand-
the occurrence of a comparatively smaller sized, taenioptesigecimens were studied by using the Peel Technique method.
leaf type, bearing distinct glands or resin-like bodies scatterditicles were prepared after maceration of the leaf material in
on the lamina in between lateral veins, lateral veins and margif&@hulze’s solution and mounting them in glycerin jelly after
veins and sometimes also on midrib. The smaller taenioptefitining with safranin. For photomicrography Wild Leitz
leaves are closely comparable to the type speGies MiCroscope was used.

glandulatain a number of features. As such the smaller sized
taeniopterid leaves are also being assigned to genus
GlandulataeniaPant after slightly emending its generic
diagnosis. The paper embodies a detailed account of the newly

reported specieS. pantii. Order—INCERTAE SEDIS

SYSTEMATICS

Class—CYCADOPSIDA

GEOLOGY Genus—GLANDULATAENIA Pant 1990

The Dicroidium-bearing Nidpur beds were discovered  Emended diagnosisLeaves elongated, entire, distinct
by Satsangi (1964) in the Gopad River Section, west of Singragidrib persistent up to apex or slightly excurrent. Lamina lateral
Coalfield, Sidhi District, Madhya Pradesh, India. Theo midrib, veins arise at wide or acute angles but immediately
fossiliferous beds are exposed on the left bank of Gopad Rilsemding outward to meet the marginal vein. Lateral veins
about 2 kms north-east of the Nidpur Village (24°7': 81°53") inccasionally or frequently forked, anastomoses between lateral
between two faults @rand F) adjacent south of confluence veins rare, interstitial areas have rows of characteristic rounded
of Sehra Nala with Gopad River. These are called “Nidpur bedgtands. Leaves hypostomatic or amphistomatic, stomata
and the area is referred as “Marhwas area” (24°0-24°10': 81°gtaplocheilic usually confined to areas between veins,
82°0") named after the Marhwas Village. The country arourybsidiary cell_s wregulz_ar_anq undifferentiated from epidermal
Marhwas and Nidpur villages is a flat alluvial plain, exposing®'lS: notforming a definite ring. _
mainly fossiliferous sediments in the river cuttings (Fig. 1). |_3|scu55|on—The_ diagnosis of gem@_landglataema
The Nidpur beds occupy the topmost part of Pali sequen's being emended to include all those taeniopterid-type gland-

ce . L . .

. . _ . bearing leaves whose midrib extends slightly beyond the lamina
and are lithologically comprised of sandsto.ne, siltstone aﬂﬁdicating leaf apex as being emarginate as in the cake of
grey coloured carbonaceous shale. The Nidpur beds, aboyfjiocysreported from Molteno Formation S. Africa
300 m south of Sehra-Gopad confluence are bracketed bet""@&ﬂderson & Anderson, 1989). Another feature worth
two faults (Tiwari & Ram-Awatar, 1989). The sedimentsnentioning is the frequently forking nature of lateral veins in
between Fand F, are typically Upper Permian containingthe newly described speci&. pantii, quite unlike the
Glossopteris — Vertebraridominant megaflora. character mentioned f@landulataeniawhere lateral veins
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Fig. 1—(A). Geological map showing northwest position of Singrauli Coalfield showing Marhwas area where the Nidpur bedseatdaster Raja
Rao, 1983). (B) Generalized section of the Nidpur beds and associated sequence along Gopad River. F-1, F-2, F-3 major FaBlts, F
F-C, faults represented by minor dislocation. Sediments between F-1 and F-2 Glassiopteris-Vertebrarialominant megaflora Nidpur
beds between F-2 and F-3 contabisroidium bearing flora (after Tiwari & Ram-Awatar, 1989).
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Character G. glandulata Pant G. triassicus Pant G. pantiisp. nov.

Leaf width 1.2cm 2.5cm 2-8 mm

Leaf tip tapering tapering emarginate

Leaf base non petiolate petiolate unknown

Midrib width in middle 1.5 mm 1.5 mm 0.5-0.8 mm

Number of vascular strands in 4-5 7 5-6

midrib

Angle of departure of lateral | 70° 60° 40°-50%eaf apex

veins from midrib 60°-70°-middle
20°-30°-base

Forking of lateral veins occasional, forking anywherneoccasional, forking anywhere grirequent, forking usually neal

on lamina except near margin{lamina except near margin. | midrib, rare near margin.

Thickness of lateral veins 130 pm 118 um 45 um

Concentration of lateral veins | 15-25 11-28 30-40 in middle of leaf

per cm

Leaf type hypostomatic hypostomatic amphistomatic

Stomatal frequency on lower |80 per sq mm 70 per.sg.mm 150 per. sq. mm.

epidermis

Stomatal apparatus haplocheilic, subsidiary cells| iaplocheilic, monocyclic, haplocheilic, subsidiary cells 4-

6, surface papillae directed subsidiary cells 4-7 obscurely |6, poral walls unevenly

towards pore. Stomatal pore |papillate. Stomatal pore 2-6 pmthickened, stomatal pore 20

20pm long x 6 pm. pm long x 7 um wide on lower
epidermis.

Stomata on midrib rare rare present in lor 2 rows,
orientation transverse,
subsidiary cells 4, two polar
and two lateral.

Number of glands between 4-12 15 2-8

veins

Glands on midrib rare rare often

Nature of glands - - secretory, often showing twp
winged pollen grains sticking
to the surface.

Fig. 2—A Table showing morphological characters of 3 specieSlafdulataeniaPant from Indian Triassic beds.

>

Fig. 3—Glandulataenis pantisp. nov. (A). Holotype specimen No. 50,205. Handspecimen showing two almost completely preserved leaves with
midrib, lateral veins and dot-like glands. Apical region of leaf of Holotype (Sp. No. 50,205a) showing midrib extending tstigbrid
lamina. (B). Middle region of leaf showing well-preserved midrib and lateral veins of one side of lamina. Leaf marginscepianeltel.
Slide No. 50,206. (C). Pull from middle region of leaf overlapping the Holotype showing midrib, forking lateral veins, &itiiaite
glands. A few glands present on midrib as well as lateral veins. Slide No. 50,205 b. (D, E). Apical fragments of leavesrgtiatving
extending beyond lamina and unforked lateral veins. Slide Nos. 52,502 and 52,501. (F, G). Leaf fragments showing midifléceagion
with prominent midrib and frequently forking lateral veins. Interstitial glands of varying sizes, those near midrib largapsleanear
margins. Slide Nos. 52,504 and 52,508. (H). Fragment of a very narrow leaf showing occurrence of glands on the midrib betwedra
lateral veins. Slide No. 52,512. (I). Fragment of basal region of leaf showing midrib with longitudinal strands, forkihgéatsrand
glands of various sizes. Slide No. 52,519. (J). Basal regions of leaf showing narrow lamina with varying sizes of inflersdisiaind
elongated cells of marginal vein. Slide No. 52,520. (K). Fragment of basal region of leaf showing broad midrib, with dahginadids
and undulate margin. Slide No. 52,505. (L). Leaf fragment showing glands of varying sizes, present in between veins adtia¢so ov
marginal vein. Slide No. 52,509. (M). Fragment of leaf showing midrib with longitudinal strands, forking lateral veins dadflarious
sizes in between lateral veins and also over them. Slide No. 52,507. (N). Fragment of basal region of leaf showing ndari beiten
base possibly indicating remains of a petiole. Slide No. 52,514. (O). Fragment of basal region of leaf showing broad midaibd&/ibver
it. Slide No. 52,513.
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are mentioned as being occasionally forked. Besides this, trel obscure. Lower epidermis of lamina thinner, non-glandular,
leaves ofGlandulataeniaPant had earlier been described bytomatiferous. Form and size of cells between veins like upper
Srivastava (1971) under the naffeeniopteris glandulata epidermis, but arrangement of cells less regular. Stomata
where the specimens were mentioned as being fragmenthaplocheilic, distributed randomly in areas between veins,
with badly preserved cuticle and where stomata could not beentation of stomata irregular, stomatal frequency about 150
detected. In his diagnosis of the new ge@lendulataenia, persg. mm and stomatal index 17. Subsidiary cells 4-6 (usually
Pant (1990) had described the leaves as Wigipgstomatic. 5) like ordinary epidermal cells. Polars and laterals not
The leaves of the presently described species however, diféerentiated, walls of cells finely sinuous about 1-3 pm thick.
amphistomatic and so this character too, is being incorporatedral walls of subsidiaries thicker than lateral walls. Epidermal

in the generic diagnosis &landulataenia. cells over lateral veins narrow, elongated and arranged in
longitudinal rows. Cells of lower epidermis over midrib similar
Type-species—Glandulataenia pantii sp. nov. to upper epidermal cells over midrib. Lower cuticle of lamina
thin and delicate.
(Pl. 1; Figs 3-4) Holotype— Specimen No. 50205.

Repository—Divya Darshan Pant collection Museum,
Diagnosis—eaves narrow, oblanceolate, medium tdBotany Department, Allahabad University, India.

small sized, length unknown (approximately 5 cm), widthupto  Locality— Nidpur, Sidhi District, M.P., India.
8 mm in middle, tip emarginate, base more or less tapering, Horizon—Triassic (Middle Gondwana).
petiole not seen, lamina laterally attached, margin entire, smooth
to little undulate. Midrib distinct, strong, at base up to 1 mm DESCRIPTION, COMPARISON AND DISCUSSION
wide with 5-6 longitudinal strands but narrowing at apex having
fewer strands (1-3). Lateral veins closely spaced (30-40 per 10 Description of the new speci€s pantiiis based on two
mm) in middle region, frequently forking near midrib anchand-specimens bearing compressions of three almost
occasionally near margin in middle and basal regions, bedmplete small leaves in our collection. In one hand-specimen
generally unforked in apical region of leaf. Areas between lateralpresenting the Holotype (PI. 1-1; Fig. 3A) two leaves were
veins showing large to small 40-200 pm wide orbicular glanfbund close to each other with the basal region of one of the
like bodies usually in a row. Leaf amphistomatic. Uppdeaves partly overlapping the middle region of the other leaf.
epidermis bearing gland-like bodies, stomatiferous, stomathe overlapped leaf is almost complete with intact apical region
haplocheilic generally confined in between veins, irregularlgut the basal part is unpreserved. The leaf shows a distinct
scattered to transversely orientated. Stomatal frequency 18@rib, which is slightly excurrent making the leaf apex
per sg mm, stomatal index 16, subsidiary cells 4-6, similar tanarginate. The overlapping leaf is devoid of the extreme tip
epidermal cells but unevenly thickened towards stomatal poesmd base but shows a well-developed midrib and lamina of
Epidermal cells between veins narrowly rectangular tmiddle region. The other hand specimen (PI. 1-2; Fig. 3B) shows
polygonoid. Walls of cells finely sinuous to meandering. Area single leaf whose middle region is preserved but extreme
between veins also showing a row of orbicular, small to largapex and base are lacking. The leaf is narrow with entire parallel
dark brown coloured areas (glands). Each gland comprisedwérgins. In addition to these, innumerable fragments of basal,
7-12 thick walled cells. Cells arranged along periphery are daagical and middle regions of leaves have been recovered from
having very thick walls with almost obliterated lumen whiloulk maceration of rock matrix in HF and HNO
cells towards centre, lighter, having comparatively thinnerwalls  The leaves ofs. pantiiare smaller in size, narrower in
with wider lumen. Upper epidermal cells over midrib elongategyidth, lanceolate to linear lanceolate in shape with midrib
arranged in longitudinal rows. Cells over longitudinal strand=sxtending slightly beyond the leaf tip making the tip-appear
of midrib, narrowly rectangular with straight to undulatingemarginate (PI. 1-3, 4; Fig. 3D, E). The width of middle region of
lateral walls. Anticlinal walls of cells appearing straightleaves ranges from 2 to 8 mm. Lateral veins are closely spaced
Epidermis of midrib in between longitudinal strandgPl. 1.5; Fig. 3G), 30 - 40 per cm, and about 45 pm wide extending
stomatiferous, stomata haplocheilic, transversely orientatati35° above horizontal, curving upwards from robust midrib
tending to be arranged in rows. Stomatal apparatus usudifore joining marginal strand at lamina margin (PI. 1-5; Fig. 3F,
surrounded by four subsidiary cells differentiated into tw&, H, I). Thickness of marginal strands averaging 50 pum. Lateral
polar and two lateral cells. Thickness of both anticlinal aneeins frequently once forked in middle and basal region,
periclinal cell walls thicker than that of cell walls of laminausually forking near midrib but occasionally forking midway
cells being approximately 2-5 pm thick. Epidermal cells ovédretween midrib and margin (Pl. 1.5, 6; Fig. 3F, G, K, M) or rarely
lateral veins longer, narrower, thicker walled arranged imear the margin (PI. 1-9). Lateral veins rarely forked near apex
longitudinal rows. Upper cuticle of lamina similar to uppefPl. 1-3, 4; Fig. 3D, E). Width of the midrib ranges from 0.8to 1
epidermis but cell walls over areas between lateral veins thinmem at the base and gradually narrows towards apex. There are
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Fig. 4—Glandulataenia pantii sp. nov. (A). Fragment of leaf lamina showing occasional occurrence of two rows of glands in between two lateral
veins. Slide No. 52,533. (B). Portion of upper epidermis of leaf showing numerous dot-like stomata and interstitial glands of approxi-
mately same size. Slide No.52,522. (C). Fragment of upper epidermis of leaf showing glands on lamina and midrib and irregularly distributed
stomata between lateral veins. Slide No. 52,523. (D, E). Gland bearing upper epidermides of two leaf fragments from middle region of
leaves showing polygonal to irregularly shaped cells with less to more sinuous walls, and stomata tending to be arranged in transverse rows.
Slide Nos. 52,537 and 52,531. (F). Lower epidermis of lamina showing somewhat irregular arrangement of stomata and two lateral veins.
Slide No. 52,532. (G). Magnified portion of lower epidermis of leaf lamina in fig. F showing sinuous walled cells and two stomata. Slide No.

52,532.

5-6 longitudinal strands at base and middle (PI. 1.5, 6; Fig. 31,
K, O) but number of strands decreases towards apex (1-3) (P1.
1.3,4; Fig. 3D, E).

Naturally macerated translucent pulls from the Holotype
occasionally showed well-preserved scalariform thickenings
on tracheids of midrib and lateral veins (Pl. 1-11) but no
secondary wall thickenings were observed on cells of marginal
veins. Cells comprising the marginal strands were narrow,

elongated and thick walled (Fig. 3J). The substance of some
less naturally macerated fragments of leaves showed lighter
coloured circular to irregular patches surrounded by darker
coloured areas possibly representing the partially decayed
mesophylious tissue of leaves. The amphistomatic epidermis
of leaf lamina showed a higher frequency of stomata in the
lower epidermis compared to the gland-bearing upper
epidermis. Besides the lamina, stomata were also found
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occurring on the midrib and sometimes over lateral vein (RILO-) 13 (-20) um. Stomatal pore distinct, 20 pm long x 7 um
1.12). Stomata are irregularly scattered on both upper and lowgte (Pl. 1-10; Fig. 4F, G). The substance of leaf showed frequent
epidermides but sometimes showed tendency to lbecurrence of dark coloured, circular, gland-like bodies in
transversely orientated and arranged in the basal regionbetween the lateral veins and sometimes on midrib, lateral veins
lower epidermis (Pl. 1-10; Fig. 4D). However, stomata iand marginal veins as well (PI. 1-16, 7, 8; Fig. 3H, J, L, M, O;
epidermis of midrib region appeared to be arranged in one4t).
two longitudinal rows, in regions between longitudinal  Translucent pulls of leaf substance from near apical region
strands. The stomata in stomatiferous region are transverseflyone hand-specimen usually showed a single row of 3-4
orientated, surrounded by 4 rectangular to polygonoglands of approximately the same size seeming to lie
subsidiary cells. Epidermal cells above longitudinal strangsgjuidistantly from each other in between the lateral veins,
are devoid of stomata and arranged in longitudinal files. Celigile pulls from the middle region of overlapping leaf showed
rectangularly elongated, with slightly meandering lateral walls higher number of closely placed gland (5-7) in interstitial
and straight to oblique cross walls. Walls almost as thick aseas (Fig. 3C). The position and size of glands also showed
cells of stomatiferous area (PI. 1-12). variation. Some of the glands were present quite close to each
Cells of upper epidermis of lamina narrowly irregular tmther while others seemed to be equidistant (Fig. 3I). Besides
polygonal in shape (20-) 44 (-75) um long x (12-) 23 (-38) pihis, intermixed with the larger glands also occurred smaller
wide with less to deeply sinuous cell walls (1-) 3 (-5) um thiclglands, which could have developed later on lamina. The
amplitude of sinuousity ranging from (2.5-) 6 (-15) um andpecimen also showed presence of glands on the midrib (PI.
wave length varying from (8-) 11 (-20) pum. Stomata usually-6; Fig. 3J, M, O; 4C). Frequency of the glands at extreme tip
scattered between veins. Guard cells sunken, (15-) 18 (-22) amd near base showed gradual decrease from being 1-2 at tip
long x (5-) 6 (-7) um wide. Upper epidermal cells of midrib oveo 2-3 at base (PI. 1-3, 6; Fig. 3E, K, M). Usually the glands were
longitudinal strands averaging (75-) 87 (-100) pum long x (30present in a single row but occasionally they occurred
33 (-36) umwide. Cells of midrib between longitudinal strandsregularly scattered appearing to be present in more than one
stomatiferous. Guard cells sunken 15-21 pm long x 5-6 ow (PI. 1-8; Fig. 4A). In some of the leaf fragments glands
wide. Stomatal pore narrow, slit-like, 20 pm long x 6 pum wideyere so closely placed that the original gland appeared to
subsidiary cells (20-) 26 (-30) pm long x (12-) 19 (-23) um wideave become forked. Sometimes glands were of very small
(P1.1-13; Fig. 4D, E). size (less than 1/5th) and occurred sporadically between the
Cells of lower epidermis between veins less regularliarger ones (PI. 1-7; Fig. 3G, H, L, M). Presence of the small
arranged than upper epidermis about (15-) 40 (-80) um longized glands intermixed with larger sized glands presumably
(10-) 19 (-30) um wide. Guard cells sunken, (12-) 17 (-22) pimdicated continuous production of glands on the lamina and
long x (5-) 6 (-8) um wide. Subsidiary cells show distinctlynidrib of the leaf. In quite a number of leaf fragments, one or a
sinuous walls about 1-3 pm thick, amplitude of sinuousitiew glands seemed to have disintegrated or been displaced
ranging from (6-) 10 (-12) um and wave length varying frorteaving circular outlines instead (PI. 1-7; Fig. 3L). Quite a

PLATE 1
Glandulataenia pantiisp. nov.

o

1. Holotype, Specimen No. 50,205. Two almost completely pre?. Fragment of leaf lamina showing lateral veins and interstitial

served leaves, showing midrib, lateral veins and dot-like glands.
The tip of one of the leaves (Sp. No. 50,205a) shows a midrib
extending beyond leaf lamina.

Leaf showing strong midrib, lateral veins and dot-like glands
Extreme tip and base of leaf not preserved. Specimen NoO.
50,206.

Apical portion of leaf showing slightly excurrent midrib,

unforked lateral veins and interstitial glands of varying sizes; Q.

Slide No. 52,501.
Apical fragment of another leaf with slightly protruding midrib.
Slide No. 52,502.

Fragment of middle region of leaf showing midrib, frequentlyll.

forking lateral veins and glands. Slide No. 52,508.

Fragment of basal region of leaf showing a broad midrib wittjrz'

5 - 6 longitudinal strands and a few scattered glands. Later'ilg
veins forming acute angles with midrib and often forked. Slide
No. 52,515.

glands of varying sizes. One of the glands showing disintegra-
tion represented by a circular space on lamina. A number of
smaller glands seen in the vicinity of disintegrating gland. Slide
No. 52,509.

Fragment of leaf showing more than one row of interstitial
glands on lamina. Slide No. 52,510.

Fragment of a leaf showing forking of some lateral veins near
the margin before joining marginal strand. Slide No. 52,521.
Lower cuticle from base of leaf lamina showing sinuous-walled
epidermal cells, elongated, thick-walled cells of a lateral vein,
and stomata tending to be arranged in transverse rows and
appearing to lie parallel to vein. Slide No.52,533.

A lateral vein showing scalariform thickenings on tracheidal
wall. Slide No. 52,538.

Upper epidermis of midrib showing stomatiferous and non-
stomatiferous areas. Slide No. 52,540.

Upper cuticle of leaf lamina showing sinuous-walled epidermal
cells, and stomata between lateral veins. There is a single gland
and in its vicinity, a two-winged pollen grain. Slide No. 52,531.
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number of glands showed two winged pollen grains either aimilar toG. pantiiin showing not only presence of resin bodies
their surface or in the vicinity (PI. 1-13), suggesting therel{glands) between veins, but also exhibiting an emarginate leaf
not only a sticky nature of glandular secretion but also thep. Since all taeniopterid leaves bearing interstitial glands were
they were visited by insects that deposited some of the twgegregated into a new gen@sandulataenianov. by Pant
winged pollen grain contents, possibly sticking to their legg 990) the authors feel that evereetilocushould be assigned

on the leaf surface and near glands. It may be mentioned hgye|andulataeniaand renamed &3. cetilocussimilar to the

that none of the leaf fragments so far examined showed agiygestion made by Pant (1990) for inclusiof.afunstanii

insect remains adhering to the glandular cuticle. as a species @landulataeniaG. dunstanicomb. nov.
In one instance, a leaf fragment was subjected to

overmaceration with the object of having a clearer view of

gland structure. The result of over maceration showed nRI:knowIedgements—Sincere thanks are expressed to
only complete dissolution_ of epi_derma_l ceIIs_but also diSIOdgirlgrofessors GK Srivastava, PK Khare and DR Misra, of Botany
of the glands from the dissolving epidermis. The glands hzE’%partment of University of Allahabad for their help in

not Q'SSOIVed but _become I|ghter in colour anq were four'cdollection of the Triassic fossils from Nidpuri, M.P. India. The
moving freely as circular bodies on the leaf cuticle. The over

. . r':\uthors are grateful to Professors M Sahney, DK Chauhan
macerated leaf cuticle showed no cell outlines but ona/nd Dr SP Tiwari for their manifold helo and valuable
impressions of veins. b

Leaves ofG. pantiiare smaller in size with more or Iesssuggestions. They are also thankiul to Drs R Singh and B
Bubey for providing necessary literature.

emarginate leaf tip because of the slightly excurrent midr
whereas leaves @&. glandulataand G. triassicuswere larger
in size with oblong, oval to spatulate apeXGnglandulata
and oval to tapering apex (. triassicus Besides this, the .

. ph gd P hiah . fl | Anderson JM & Anderson HM 198%alaeoflora of Southern Africa,
new spe(:le_s showed a higher concentration o at_era V_emsl\/lolteno Formation (Triassic)A.A. Balkema, Rotterdam 2: 1-567.
(per cm), which were frequently forked, and the leaf epidermidesnt Db 1990. On the Gen@iandulataenianov. from the Triassic of
were amphistomatic. In addition to these charaGepantii Nidhpuri, India. Memoirs of the New York Botanical Garden 57:

differed from the two previously described specizs _ 186-199.
P y P Raja Rao CS 1983.Coalfields of India, Ill. Coal resources of Madhya

glandUIataan(_jG- triassicusn many more fgatures (F'g_' 2). " pradesh, Jammu & Kashmir. Bulletin of Geological Survey of India,

Another taeniopterid leaf frequently bearing large, circular ser. A, no. 45: 119-129.

scattered resin bodies on the ledf.isetilocugeported from Satsangi PP 1964. On the occurrenceDedroidium flora in Sidhi

the Triassic of Molteno Formation, S. Africa by Anderson ang District, Madhya Pradesh. Current Science 33: 556.
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