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The Neogene vegetation of peninsular India has been analysed on the basis of which some broad conclusions
have been derived. During the Neogene Period the whole of peninsular India was covered by luxuriant tropical
evergreen to deciduous forests. Occurrence of Dipterocarpaceae from East to West and North to South alongwith
other common elements suggests a more or less uniform warm tropical climate throughout the peninsula. Agradual
decrease in rainfall during Neogene due to northward shift of the Indian peninsula from equator and growing
continentality caused by the rise of Himalayan mountains is decipherable. Further decrease in rainfall towards the
end of Neogene is evidenced by the complete eradication of dipterocarps and the appearance of dry or desertic
conditions towards the end of Pliocene in the western (Gujarat and Rajasthan) and south-eastern (Cuddalore) part
of the peninsula is noticeable. Uirge scale migration and admixture of floras took place between the Indian
peninsula, south-east Asia and Africa due to establishment of land connections by the Neogene. Wide spread
occurrence of Dipterocarpaceae and dominance of legumes together with Sapotaceae, Ebenaceae and Rosaceae, etc.
distinguishes the Neogene flora of peninsular India from the Palaeogene.
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THERE has been a considerable work on the
Neogene fossil floras during the last four decades.
Investigations have been intense during the past
three decades resulting into a better understanding
of the flora of this period on account of newly
discovered fossiliferous localities, increased
availability of fossil material and knowledge of
anatomy. Perhaps, the history of Neogene fossil
studies in the country is about two hundred years
old when a French naturalist (Sonnerat, 1782)
reported the occurrence of petrified woods near
Pondicherry. However, no attention was paid to
these fossils for a very long time until and after the

return of Prof. Birbal Sahni from Cambridge. Prof.
Sahni initiated work on Tertiary plants of India in
thirties (1922, 1924, 1928, 1931a, b, c) and thus
provided necessary impetus to Indian Tertiary
Palaeobotany.

Peninsular India lies south of Indo-Gangetic
Plains and includes Rajasthan, Kutch, Saurashtra in
the West to Assam Shelf in the north-east. The Assam
Shelf includes the Shillong Plateau, the Garo, Khasi,
]aintia, Mikir hills and Upper Assam Valley.
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Geologically this is north eastern prolongation of
the Indian Peninsular Shield Compared to extensive
Deccan Trap deposits of Upper Cretaceous to
Palaeogene age in the peninsular India the Neogene
sediments appear sporadically along the West
(Kutch, Saurashtra, Cambay, Konkan and Kerala
Coast) and East Coast (Cauvery, Krishna, Godavari,
Mahanadi and Bengal basins). In the northeast
region they are fairly well-developed. Recently
fossils belonging to Neogene have been reported
from Rajasthan, Madhya Pradesh and south Bihar,
thereby indicating the occurrence of Upper Tertiary
sediments in these areas.

For quick perusal the floras of different basins
have been listed along with their affinities with the
extant genera and remarks on identification of some
of the taxa have been made.

COMPOSITION OF NEOGENE FLORA
OF PENINSULAR INDIA

The commonest plant fossils found in the
Neogene deposits are petrified woods. Most of the
woods belong to dicotyledons and monocotyledons.
Palms are few and gymnosperms rare. In addition,
some impressions or compressions of leaves, fruits
and seeds have also been reported.

The Neogene flora of peninsular India has been
divided into five groups for consideration and
discussion.

1. Western India Floras

(i) Gujarat flora (Kutch and Saurashtra basins)
(ii) Rajasthan flora (Jaisalmer and Bikaner basins)

(iii) Konkan flora
(iv) Kerala Coast flora (Kerala-Lakshadweep Basin)

2. East Coast Floras

(i) Rajahmundry flora (Krishna-Godavari Basin)
(ii) Neyveli lignite flora

(iii) Cuddalore Series flora

3. North East Flora (Assam-Arakan Basin)

4. Bengal and Bihar flora

5. Central India flora

6. Andaman and Nicobar Islands flora

DISCUSSION

1. Western Indian Neogene floras

(i) GLijarat (Kutch and Saurashtra basins)--A
fairly large amount of data is now available on the
Neogene flora of Kutch (Lakhanpal & Guleria, 1983;

Lakhanpal et al., 1984). The flora is represented by
four genera of calcareous red algae, a gymnosperm
(Podocarpoxylon) , three monocot and over 25 dicot
genera (see Table 1). The number of known algal
taxa is very small, consisting of five species
belonging to four genera, viz., Aethesolithon,
Archaeoporolithon, Lithophyllum and Mesophyllum.
Occurrence of the algae indicates definite marine
habitat, transgression and regression of the sea in
Kutch during Miocene. The fossil localities lie
adjacent to the Tropic of Cancer and hence fall in
the tropical region, indicating tropical conditions
which is corroborated by Aethesolithon,
Archaeoporolithon and Lithophyllum together with
fossil remains of higher plants. Mesophyllum is the
only exception which is primarily a cold water genus
(Wray, 1977, p. 67). Structurally Mesophyllum,
Lithophyllum and Neogoniolithon are very similar
except in a few characters, but whereas Mesophyllum
is a cold water genus the last two are warm water
genera. It is thus suggested that the affinities of
Mesophyllum need reinvestigation based on more
and better preserved material because it is highly
improbable that cold water genus would survive in
tropical sea around Kutch.

The higher plants primarily consists of petrified
woods, impression of leaves and a few fruits and
seeds. A general survey of the Neogene flora shows
that out of the known modern comparable genera,
viz., Afzelia·lntsia, Albizia, Bauhinia, Ban-ingtonia,
Cassia, Ceriops, Chlorophora, Cinnamomum,
Cynometra, Dialium, Dlpterocarpus, Euphoria,
Ficus, Gluta, Isoberlinia, Lagerstroemia, Millettia,
Millettia-Pongamia, Murraya, Podocarpus,
F:terospermum, Schleichera, Sonneratia, Sterculia
and Term inalia, only Bauhinia, Cassia, Ceriops,
Ficus and Sterculia are represented in the present
day flora of Kutch. These five genera are found in
protected and limited places in Kutch. It is clear
from the above data that majority of the genera had a
wider distribution and extended up to Kutch in the
western part of the country during Neogene. Analysis
of the flora has brought to light that Kutch had been
the meeting ground of eastern (Cinnamomum,
Dipteroc.arpus, Euphoria, Gluta, Murraya,
Pterospermum, Schleichera) and western floral
elements, particularly African (/soberlinia,
Chlorophora). This could be possible due to
establishment of land connections between
Malaysia, India, Arabia and East Africa during
Neogene. The occurrence of Ceriops, Sonneratia,
Barringtonia and Lagerstroemia indicates the
existence of littoral and riverine or swampy
conditions. Likewise the occurrence of Afzelia
Intsia, Cinnamomum, Cynometra, Dipterocarpus,
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Table I-Neogene megafossils of Gujarat (Kutch and Saurashtra basins)
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FAMILY

ALGAE

Corallinaceae

GYMNOSPERMS

FOSSIL TAXA

Lilhopb)il/um aff. L kladosum
johnson; Pal & Ghosh 1974
Mesopbyl/um commune Lemoine;
Pal & Ghosh 1974
Aelbesolilbon problemalieum
johnson; Pal & Ghosh 1974
AelbesoliliJon eUlcbensis
Pal & Ghosh 1974
AreiJaeoporoliliJon m ioeenieu m
Pal & Ghosh 1974

MODERN COMPARABLE TAXA HORIZON/FORiVlATION/SERI ES
--

Lilbopbyl/um Philippi Khari Series (Lower Miocene)

Mesopbyl/um Lemoine Khari Series (Lower Miocene)

Aelbesolilbon johnson Khari Series (Lower Miocene)

Aelhesolilbon johnson Khari Series (Lower Miocene)

Arebaeoporolilbon Pal & Ghosh Khari Series (Lower Miocene)

Dlpleroearpus dyeri
1983 Pierre ex De Laness

D. indicus Bedd.

Podocarpaceae

ANGIOSPERMS

Poaceae
Arecaceae

Diprerocarpaceae

Stercu Iiaceae

Rutaceae

Sapindaceae

Anacardiaceae

Fabaceae

Podocarpoxylon kUlehensis
Lakhanpal el al. 1975

Culmiles eUlchensis Sahni 1964
Palmoxylon malhoAri Sahni 1964
Palmoxylon serialum Sahni 1964
Palmaciles khariensis
Lakhanpal & Guleria 1982
Palmoxylon kaehchhensis
Guleria i983
Dipleroearpo:xylon malauii
Ghosh & Ghosh 1959; Guleria,
D. pondieberriense Awasthi;
Guleria 1983
Hopea (MS)
Sierculinium kalagarbense
(Trivedi & Ahuja) Guleria 1983

Plerospermoxylon kLo'lchensls
Awasthi el al 1980

Murraya khariensis Lakhanpal
& Guleria 1982
E uphorioxylon indieum
Awasrhi el al. 1982
Sehleicheroxylon kaehehhensis
Awasthi el al. 1982
Gluloxylon burmense (Holden)
Chowdhury 1952; Guleria, 1984b

Syn.
G. kalagarhense Trivedi & Ahuja
Mil/ellia asymmelriea
Lakhanpal & Guleria 1982
M. mioeenica Lakhanpal &
Guleria 1982
Bauhinia kaebehhensis Lakhanpal
& Guleria 1982
Cassia miokaehchbensis
Lakhanpal & Guleria 1982
Leguminocarpon khariensis
Lakhanpal & Guleria 1982
Leguminophyllum khariensis
Lakhanpal & Guleria 1982
Leguminosiles khariensis
Lakhanpal & Guleria 1982

Podocarpus walliehianus
C Pres!'

Palm
Palm
Palm

Palm

Hopea
Sierculia coeeinea
S. oblonga Mas!.
S rhinopelala K Schum.
{'terosperm,1I1I glabre·
seens \X' & A

V relieulalum W & A

P rubiginosum Heyne
,Hurraya paniculala (Linn)
jack
Euphoria longana Lamk.

Sehleichera oleosa
(Lour) Oken
Glula Irauaneoriea Bedd.

1978
Millellia oualifolia Kurz

,\1. aurieulala Baker

R. phoenieea Heyne
B. purpurea Linn.
Cassia sp.

Fruit cr. Fabaceae

Leaf cf. Fabaceae

Seed cf. Fabaceae

Kankawari Series (Pliocene)

Khari Series (Lower Miocene)

Kankawati Series (Pliocene)

Kankawati Series (Pliocene)

Kankawari Series (Pliocene)

Miocene·Pliocene
Kankawati Series (Pliocene)

Kankzwati Series (Pliocene)

Khari Series (Lower Miocene)

Kankawari Series
(Lower Miocen e)
Kankawati Series
(Lower Miocene)
Khari Series (Lower Miocene)

Kankawari Series
(Lower Miocene)
Kankawarj Series
(Lower Miocene)
Kankawarj Series
(Lower Miocene)
Khari Series (Lower
Miocene)
Khari Series (Lower Miocene)

Khari Series (Lower Miocene)

Khari Series (Lower Miocene)

Contd.
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Table l-Contd.

FAMILY FOSSIL TAXA

THE PALAEOBOTANIST

MODERN COMPARABLE TAXA HORIZON/FORMATION/SERIES

Rhizophoraceae

Combretaceae

Barringtoniaceae
(Leeythidaceae)
Lythraceae

Sonneratiaceae

Lauraceae

Moraceae

/v/illellioxylon indicu m
Awasthi; Guleria 1984a

Pahudioxylon sahnii Ghosh &
Kazmi; Guleria 1984a
P. assamicum Prakash &

Trirathi; Guleria 1984a
Cynometroxylon holdenii
(Gupta) Prakash & Bande;
Guleria 1984a
/soberlinioxylon congoense
Lakhanpal & Prakash; Guleria
1984a
Dialiumoxylon indicum Guleria
1984a
Albizinium eolebbekianum
Prakash; Guleria 1984a
A. pondicherriensis
Awasthi; Guleria 1984a
Ceriops kachchhensis
Lakhanpal et aJ. 1984

Terminalia kachchhensis
Lakhanpal et aJ. 1984
Terminalioxylon burmense
Madel·Angeliewa & Muller·Stoll;
Guleria 1983
T jelixii Ramanujam;
Guleria 1983
BarringlOnia (Ms)

Lagerslroemioxylon eojlosreginum
Prakash & Tripath i;
Lakhanpal et al. 1984
Sonneralioxylon preapetalum
Awasthi; Lakhanpal et al. 1984

Cinnamomwn miokachchhensis
Lakhanpal & Guleria 1982
Ficus khariensis
Lakhanpal & Guleria 1982
Chlorophora (Ms)

Millellia pendula Benth. Kankawati Series (Pliocene)
M. prainii Dunn.
Pongamia pinnata (Linn.) Pierre
Ajzelia·!ntsia Kankawati Series (Pliocene)

AjzeJia·/ntsia Kankawati Series (Pliocene)

Cynometra polyandra Roxb. Kankawati Series (Pliocene)
C. ramlflora Linn.

fsoberJinia angolensis (Welw.) Kankawati Series (Pliocene)
Hoyle & Brenan
/. niembaensis Duvigan
DiaJium sp. Kankawati Series (Pliocene)

Albizia lebbek Kankawati Series (Pliocene)
Benth
Albizia amara Boivin Kankawali Series (Pliocene)
A. odoratissima Benth.
Ceriops decandra (Griff.) Khari Series (Lower Miocene)
Ding Hou
C. tagal (Perr.) C. B. Rob.
Terminalia chebula Retz. Khari Series (Lower Miocene)

TenninaJia tomentosa Kankawati Series (Pliocene)
W&A

TerminaJia arjuna Bedd. Kankawali Series (Pliocene)
T tomentosa W & A

Barringtonia J. R. & G. Khari Series (Lower Miocene)
Forst.
Lagerstroemia speciosa L. Pers. Khari Series (Lower Miocene)

Sonneratia apetala Khari Series (Lower Miocene)
Buck·Ham.
S. caseolaris (Linn.) Engler
Cinnamomum zeylanicum Khari Series (Lower Miocene)
Breyn.
Ficus injectoria Roxb. Khari Series (Lower Miocene)

ChlorophOI"a Gaudich. Kankawati Series (Pliocene)

Gluta, Podocmpus, Pterospennwn, Sonneratia along
with other deciduous elements (see Table 1)
indicates luxuriant vegetation and warm conditions
with plenty of rainfall during Neogene in contrast to
dominant scrubby vegetation and xeric conditions of
present day Kutch. The prevailing xeric conditions in
Kutch can be attributed to change in the climatic
conditions during post-Pliocene time.

Plant fossils have lately been collected from
Miocene a1)d Pliocene sediments of Saurashtra and
are under investigation. A fossil wood of Hopea
belonging to Dipterocarpaceae has been identified
by the author from the Miocene sediments of
Bhavnagar coast. It is an important component of
evergreen to semi-evergreen forests. The occurrence

of Hopea indicates that there was luxuriant forest
around Bhavnagar supported by plenty of rainfall
during Miocene. This kind of forest no longer exists
in the area thereby indicating considerable change
in the climatic conditions since Miocene. Detailed
investigations of the assemblage may further
substantiate the above conclusions.

(ii) Rajasthan (jaisalmer and Bikaner
basins)-The Late Tertiary flora of Rajasthan has a
great bearing on the advent of desertic conditions
The aut!;]or has under taken extensive study of Late
TertialY fossils from western part of Rajasthan. He
has reported the occurrence of a number of plant
fossils in a series of communications (Guleria,
1984b, 1986, 1990a, b, 1991, 1992). The flora as
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known today exclusively consists of petrified woods
and is represented by about 25 genera (see Table 2).
Except for twO gymnosperms, Araucaria-Agathis and
Podocalpus all other fossils are dicot genera. A fossil
wood (Araucarioxylon bikanerense) said to be

belonging to the Eocene has been described by
Harsh and Sharma (1988) from Bikaner. It has
already been pOinted out (Guleria, 1990a) that this
wood belongs to Pliocene rather than Eos:;ene. The
dicot recorded are: Ajzelia-Intsia, Anisoptera,

Table 2-Neogene megafossils of Rajasthan Oaisalmer and Bikaner basins)

FAJ'1ILY

'Araucariaceae

Podocarpaceae

Dipterocarpaceae

Slerculiaceae

Meliaceae

Rhamnaceae

Anacardiaceae

Fabaceae

Combretaceae

Lythraceae

Boraginaceae
(Ehretiaceae)

FOSSIL TAXA

Araucaria·Agathis Guleria 1986

Araucarioxylon bikanerense Harsh
& Sharma 1988
Podocmpus Guleria 1986

Dipterocarpus Guleria 1986

Anisoptera eMs)

Sterculia Guleria 1986

Entandropbragma Guleria 1990b

Khaya Guleria 1990b

ZiZiphus oxyphylla Guleria 1992

Mangijeroxylon assamicum
Prakash & Tripathi; Guleria 1984b
Ajzelia·lntsia Guleria 1986

Baphia Guleria 1990b

Bauhinia Guleria 1986

Copaijera·Detarium·Sindora
Guleria 1986
Cynometra Guleria 1986

Erythrophleum Guleria 1990b

Millellia-Pongamia Guleria 1986

Ormosia Guleria 1986

Pterocarpus Guleria 1986

Tetrapleura Guleria 1990b

Dialiumoxylon indicum Guleria
1990a
Ougeinioxylon terliarum
Guleria 1990a
Term in alia Guleria 1986

Lagerstroemia Guleria 1986

Lagerstroemioxylon eojlosreginum
Prakash & Tripathi; Guleria 1990a
L. parenchymatosum Prakash;
Guleria 1990a
Cordia Guleria 1986

MODERN COMPARABLE TAXA

Araucaria-Agathis

Araucaria·Agathis

Podocarpus L'.Heril ex. Pers.

Dipterocarpus Gaertn. f.

Anisoptera Korth.

Sterculia Linn.

Entandrophragma CDC

Khaya A. Juss

Ziziphus oxyphylla Edgw.

Mangijera sylvatiea Roxb.
M indica Linn.
Ajzelia·lntsia

Baphia Afzel

Bauhinia Linn.

Copaijera-Detarium·
Sindora
Cjmometra Linn

Erythrophleum Afzel·ex G. Don

Miliettia·Pongamia

Ormosia G Jacks

Pterocarpus Jacq.

Tetrapleura Benrh.

Dialium travancoricum
Bourd.
Ougeinia oojeinensis
(Roxb.) Hoch!.
Terminalia Linn.

Lagerstroemia Linn.

Lagerstroemia speciosa
Pers.
L. parviflora Roxb.

Cordia Linn

HORIZON/FORMATION/SERIES

Shumar Formation
(probably Pliocene)
Mar Formalion
(probably Pliocene)
Shumar Formalion
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shu mar Formalion
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shu mar Formalion
(probably ~iocene)

Shumar Formalion
(probably Pliocene)
Mar Formation
(probably Pliocene)
Shumar Formalion
(probably Pliocene)
Sh umar Formation
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shu mar Formalion
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Shumar Formalion
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Mar Formation .

(probably Pliocene)
Mar Formation
(probably Pliocene)
Shumar Formation
(probably Pliocene)
Mar Formation
(probably Pliocene)
Mar Formation
(probably Pliocene)
Mar Formation
(probably Pliocene)
Shumar Formation
(probably Pliocene)
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Baphia, Bauhinia, Dialium, Dipterocarpus,
Copaifera-Detarium-Sindora, Cordia, Cynometra,
Entandrophragma, Erythrophleum, Khaya,
Lagerstroemia, Mangzjera, Millettia-Pongamia,
Ormosia, Ougeinia, Pterocarpus, Sterculia,
Terminalia, Tetrapleura and Ziziphus. The
occurrence of member of evergreen forests such as
Araucaria-Agathis, Podocarpus, Anisoptera and
Dipterocarpus indicates luxuriant vegetation and
tropical humid climate. However, the numerical
abundance of these genera in the assemblage is
meagre. The majority of the genera being deciduous,
they indicate a trend towards shift in the rainfall.
This is further suported by the occurrence of African
elements in Rajasthan. Nevertheless, the rainfall
seems adequate for fairly thick forest cover during
Pliocene in contrast to the desertic conditions
encountered in the area today. The occurrence of
typical African genera such as Baphia,
Entandrophragma, Erythrophleum, Khaya and
Tetrapleura are phytogeographically significant.
They are primarily confined to tropical Africa and
Madagascar. They indicate migration of plants from
East Africa to western part of India. These elements,
however, failed to move further into eastern or
southern India as none of them have so far been
recorded trom other Neogene deposits of India. On
the whole the above mentioned flora perished
subsequently from the jaisalmer and Bikaner region
due to progressive increase in aridity. Obviously, the
present desertic conditions in Rajasthan are the
result of post-Pliocene climatic changes as also has
been inferred in Kutch. The probable means of
migration of African taxa are high velocity winds,
birds and animals. The possible routes could be (i)
Egypt to northern Arabia to Persia to Baluchistan and
Sind to western India, (ii) Ethiopia to southern
Arabia to Persia to Baluchistan and Sind to western
India. The flora has a great bearing in dating the
Shumar and Mar formations of jaisalmer and Bikaner
area as equivalent to Kankawati Series (Pliocene) of
Kutch on account of very close floral similarity
exHibited by them including the presence of tropical
African elements (Guleria 1986, 1990a).

In addition to the fossils listed in Table 2,
Trivedi (1959) reported six dicot leaf-impressions
from the tufaceous limestone beds of Miocene age
near Udaipur. She subsequently (1980) identified
them as the leaves of Ficus religiosa, F. carica and
Psidium' guava. The presence of Ficus trees in the
area are the result of protection provided to the trees
owing to religious feelings of the natives. Psidium
guava is an exotic plant belonging to Central
America, cultivated and naturalised throughout
India. Guava plant may have been planted around

the limestone quarry office. Obviously, the reported
leaves are infact, the imprints of recent leaves on
tufaceous sediments, hence cannot be recorded as
fossils of Miocene age. Thus these record should be
totally discarded.

(iii) Konkan flora-The flora of this region is
meagrely known (see Table 3) at present and comes
from the lignitic beds of Ramagiri District (Kulkarni
& Phadtare, 1980; Dalvi & Kulkarni, 1982; Phadtare &
Kulkarni, 1984; Shinde & Kulkarni, 1989). The fOSSils
are in the form of compressions or mummified leaf
remains and carbonised fruits. In terms of extant
comparable genera the assemblage consists of
Alangium, Diospyros, Dracontomelum, Eugeissona,
Garcinia, Nothopegia, Nypa and Nyssa and ranges
from deciduous to evergreen trees. The occurrence
of Nypa indicates estuarine conditions which eVen
now exist at Ratnagiri allowing the growth of
mangroves. However, Nypa no longer occurs in the
present day flora of Rarnagiri. Garcinia, Diospyros,
Nothopegia are presently found in Western Ghats
whereas Nyssa is confined to Sikkim, North Bengal
and Assam extending further to Malayan region.
Eugeissema and Dracontomelum are typical tropical
Malaysian genera. Of the two, Dracontomelum is
found in the Andaman and Nicobar Islands in damp
places along streams and rivers. The overall
assemblage indicates a warm humid palaeoclimate.

(iv) Kerala Coast flora (Kerala-Lakshadweep
Basin}-The sedimentary rocks along the Kerala
Coast, classified as WarkaIU beds or Varkala beds
overlying the Quilon beds contain rich deposits of
carbonised woods. According to Poulose and
Narayanaswamy (1968) the age of Warkalli beds is
Late Miocene or Miocene-Pliocene and the beds are
considered equivalent to the Cuddalore Sandstones.
The flora of Neogene deposits of Kerala Coast is
better known than the Konkan flora and is entirely
based on carbonised woods. So far twenty genera
belonging to 15 families have been reported (Table
4) by Awasthi and Ahuja (1982), Awasthi and
Panjwani (1984), Awasthi and Srivastava (1989,1990,
1992) from the Warkalli beds of Varkala, Payangadi
and Padappakara. The extant comparable taxa
reported are: Anisophyllea, Anisoptera, Calophyllum,
Canarium, Careya, Cassia, Cynometra, Diospyros
Maba, Dryobalanops, Fagara-Acronychia, Gluta,
Gonystylus, Hopea, Hydnocarpus, Leea, Litsea
Cinnamomum, Payena-Palaquium, Shorea,
SWintonia and Terminalia. Most of the genera are
important elements of tropical evergreen forests and
are found in the present day flora of Western Ghats
thus indicating the existence of nearly similar
climatic conditions. The occurrence of Anisoptera,
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Ta~le 3-Neogene megafossils of Konkan area
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FAMILY

Arecaceae

Nypaceae

Clusiaceae

Anacardiaceae

Alangiaceae

Ebenaceae

Nyssaceae

FOSSIL TAXA

Eugeissonoca,.pon indicum
Shinde & Kulkarni 1989
Nypa j"ulicans Kulkarni &
Phadtare 1980
Ga,.cinia indica
Dalvi & Kulkarni 1982
NOlhopegia
Dalvi & Kulkarni 1982
D,.aconlomelumoxylon mangi·
je,.umoides Ghosh & Roy;
Phadtare & Kulkarni 1984
Anaca,.dioxylon ,.atnagi,.iense
Phadtare & Kulkarni 1984
Alangium
Dalvi & Kulkarni 1982
Diospyr-os mic,.ophylla
Dalvi & Kulkarni 1982
Nyssa b,.andoniana
Shinde & Kulkarni 1989

MODERN COMPARABLE TAXA

Eugeissona Griff.

Nypa j,.ulicans Wurmb

Ga,.cinia indica Choiss

NOlhopegia coleb"ookiana
Blume
D,.aconlomelum mangije,.um

? Glula Linn.

Alangium salvijolium Wang

Diospy"os miaopbylla
Bedd.
Nyssa Gronov. ex. L.

HORIZON/FORMATION/SERIES

Lignite beds of Ratnagiri
District (age-Miocene)
Lignite beds of Ratnagiri
District (age-Miocene)
Lignite beds of Ratnagiri
District (age-Miocene)
Ugnite beds of Ratnagiri
District (age-Miocene)
Lignite beds of Ratnagiri
District (age-Miocene)

Lignite beds of Ratnagiri
District (age-Miocene)
Lignite beds of Ratnagiri
District (age-Miocene)
Lignite beds of Ratnagiri
District (age-Miocene)
Lignite beds of Ratnagiri
District (age-Miocene)

Dryobalanops, Gonystylus and Swintonia which are
rain forest trees further suggests that high rainfall
and excessive humid conditions at the time of
deposition. However, their total absence in the
present day flora of Western Ghats or Kerala Coast
probably indicates a shift in the amount of
precipitation in the Western Ghats since Neogene.

2. East Coast Neogene floras

(i) Rajahmundry flora (Krishna-Godavari
Basin}-A few plant fossils have been reported from
the Rajahmundry Sandstones of Godavari Basin in
Andhra Pradesh. The Rajahmundry SandstOnes
overlie unconformably, the Deccan Trap sediments
and have been considered to be equivalent to the
Cuddalore SandstOnes of South Arcot District, Tamil
Nadu (King, 1880; Pascoe, 1963; Krishnan, 1960). On
the basis of their deposition over the Deccan Traps,
the age of Rajahmundry SandstOnes has been given
as Middle Eocene by King (1880), Miocene-Pliocene
by Krishnan (1960) and Miocene? by Rao & Raju
(1968). Most of the fossils said to be belonging to
the Rajahmundry Sandstones have been reported by
Mahabale and his associates (see Table 5) who
consider the age of the sandstOnes as Oligo
Miocene. In addition, dicotyledonous leaves have
been reported by Ramanujam and Rao (1967b), and
Verma and Mathur (1968). However, the occurrence
of typical Gondwanic taxa like Dadoxylon d.
barakarense, Dadoxylon d. jamudhiense,
Mesembrioxylon rajmahalense, Polyloboxylon
raniganjense, Ginkgo and intertrappean species like
Mesembn'oxylon sp. d. M. dudukurense, Cocos

nUcifera (leaf) together with dicotyledonous leaf
impressions gives a very confusing picture. The
composition of the flora seems to be most unlikely
of Oligo-Miocene age. The possibility of reworking
of fossils from the older horizons and their mixing
with the Intertrappean fossils cannot be ruled out
since the Gondwana and Interuappean sediments
are closely associated with the Rajahmundry
SandstOnes in the area. The occurrence of
Terminalia which ranges from Eocene onwards in
India (Lakhanpal & Guleria, 1981; Guleria, 1991)
does not help much in fixing the age of
Rajahmundry Sandstones. The generic affinity of
dicotyledonous leaf· impressions recovered from the
Rajahmundry Sandstones (Ramanujam & Rao, 1967b;
Verma & Mathur, 1968; Mahabale & Rao, 1973) has
not been ascertained. Thus in view of the available
fossil records known so far and in the absence of any
index fossil of Neogene the Rajahmundry flora
cannot be regarded as belonging to Miocene or
Neogene. A detailed exploration and critical
investigation of the fossils of Rajahmundry
sandstones may provide us evidence in deciphering
its age. Till such time the question of exact age of
the Rajahmundry sandstones may be kept open.

(ii) Cuddalore Series flora (Cauvery Basin}
The Cuddalore flora of South Arcot District, Tamil
Nadu is one of the best investigated Neogene floras
of India and consists almost exclusively of petrified
woods. Occurrence of these woods are known since
long (Sonnerat, 1782). The flora has been
extensively reviewed by Ramanujam (1968),
Lakhanpal (1970, 1973) and Awasthi (1974b). The



292 THE PAlAEOBOTANIST

Table 4-Neogene megafossils of Kerala Coast (Kerala-Lakshadweep Basin)

Cynometra Linn. Warkalli beds

Cassia fistula Linn. Warkalli beds

Terminalia chebula Retz. warkalli beds
T. travancorensis W & A
Diospyros·Maba warkalli beds

Litsea·Cinnamomum Warkalli beds

Gonystylus spp. Warkalli beds

Gonystylus maerophyllus Warkalli beds
(Miq.) Airy Shaw
Gonystylus sp.
Canarium luzonicum (Bl.) Warkalli beds
A Gray
Hydnocmpus sumatrana Warkalli beds
Koorders
PayenaPalaquium Warkalli beds

Fagara-Acronychia warkalli beds

Anisophyllea R. Br. Warkalli beds

Anisophy/lea R Br. warkalli beds

Careya arborea Roxb. Warkalli beds

FAMILY

Clusiaceae

Diplerocarpaceae

Ampelidaceae

Anacardiaceae

Fabaceae

Combretaceae

Ebenaceae

Lauraceae

Tymelaceae

Burseraceae

Flacourtiaceae

Sapotaceae

Rutaceae

Rh izophoraceae

Lecythidaceae

FOSSIL TAXA

Calophylloxylon sp.
Awasthi & Ahuja 1982
Dryobalanoxylon keralaensis
Awasthi & Ahuja 1982
Anisopteroxylon varkalaensis
Awasthi & Srivastava 1990
Hopenium payangadiensis
AwaSlhi & Srivastava 1990
Shoreoxylon areotense
Awasthi, Awasthi & Srivastava 1992
Leeoxylon cannanorense
Awasthi & Panjwani 1984
Swintonioxylon tertiarum
Awasthi & Ahuja 1982
Glutoxylon burmense (Hold)
Chowdhury; Awasthi & Panjwani
1984
Cynometroxylon holdenii (Gupta)
Prakash & Bande; Awasthi &
Ahuja 1982
Cassinium prefistulai
Prakash; Awasthi &
Srivastava 1992
Terminalioxylon varkalaensis
Awasthi & Ahuja 1982
Ebenoxylon obliquiporosum
Awasthi & Ahuja 1982
Laurinoxylon varkalaensis
Awasthi & Ahuja 1982
Gonystyloxylon indicum
Awasthi & Panjwani 1984
G. tertiarum
Awasthi & Panjwani 1984

Canarium palaeoluzonicum
Awasthi & Srivastava ] 989
Hydnocmpoxylon keralaensis
Awasthi & Srivastava ]990
Sapoloxylon prepayena
Awa~thi & Srivastava 1990
Fagaroxylon acronychioides
Awasthi & Srivastava 1992
Cara/lioxylon indicum
Awasthi; Awasthi &
Srivastava 1992
C miocenicum
Awasthi & Srivastava 1992
Careyoxylon pondicherriense
Awasthi;
Awasthi & Srivastava 1992

MODERN COMPARABLE TAXA

Calophyllum L

Dryobalanops Gaertn f.

Anisoptera polyandra Bl.

Hopea parviflora Bedd.

Shorea acuminata Dyer

Leea a ngulata Korth.
L. philippinensls Merill
Swintonia foxwortbyi Elmer

Gluta Linn.

HORIZON/FORMATION/BEDS

Warkalli beds

Warkalli beds

Warkalli beds

Warkalli beds

Warkalli beds

Warkalli beds

Warkalli beds

Warkalli beds

flora consists of about 78 species belonging to 48
genera .(see Table 7). The flora is predominently
angiospermous and dominated by dicots. Monocots
are represented by only 3 species of palms. Although
gymnosperms are particularly abundant at a few
localities yet they are only represented by 6 species,
five of them belong to a single genus of
Podocarpaceae and one to Taxodiaceae. However,

the affinities of Taxodioxylon cuddalorense with
Taxodiaceae have been doubted by Ramanujam
(1976, p. 105). .The occurrence of evergreen
moisture lOVing elements such as Anisoptera,
Dipterocarpus, Dryobalanops, Hopea, Calophyllum,
Mesua, Gluta, Cynometra, A!zelia-Intsia, Alangi'um,
Duabanga, Sonneratia, and Podocarpus along with
other deciduous trees suggest the existence of



GULERlA-NEOGENE VEGETATION OF PENINSULAR INDIA

Table 5-?Ollgo-Miocene megaflora of Rajahmundry area (Krishna-Godavari Basin)

293

Gymnosperms

Angiosperms

FOSSIL TAXA

Dadoxylon sp. cf. D. barakarense
Surange & Saxena; Mahabale & Saryanaryana
1978a
Dadoxylon sp. cf. D. jamudhiense
Maheshwari; Mahabale & Saryanaryana 1978a
Mesembrioxylon rajmahalense Jain;
Mahabale & Saryanaryana 1978a
Mesembrioxylon sp. cf. M. dudukurense
Mahabale & Rao; Mahabale & Saryanaryana
1978a
Ginkgo dixirii Mahabale
& Saryanaryana 1978b
Polyloboxylon raniganjense Kri.usel er al.;
Mahabale & Rao 1973
Phylliles spp. 1·4; a seed·like organ
Ramanujam & Rao 1967b
Dicorylophyllum sp. 1·4
Verma & Malhllr 1968
DicOl and monOCOI leaf· impressions
Mahabale & Rao 1973
Terminalioxylon ghoshii
Saryanaryana & Mahabale 1984
Palm leaves
Leaf·impression cf. Cocos nucifera
Palm fruil cf. Cocos plumosa
C. coronara Mahabale & Rao 1968

LOCALITY

Pangidi, Wesl Godavari Disuicl

Rajahmundry, Easl Godavari Dislricl

Pangidi, Wesl Godavari Dislricl

Rajahmundry, Easl Godavari DisHicl

Pangidi, Wesl Godavari Dislricl

Rajahmundry, Easl Godavari DisHicl

1.5 miles eaSI of Tyajampudi, WeSI Godavari
DisHicl
Abolll 1.5 km soulh of Pangidi, West Godavari
Dislricl
Bommuru, Easl Godavari Districl

Pangidi, Wesl Godavari Districl

Pangidi, Wesl Godavari Dislricl

Pangidi, Wesl Godavari Dislricl

Table 6-Neogene megafossils of Neyvell lignite (Cauvery Basin)

FAMILY FOSSIL TAXA MODERN COMPARABLE TAXA HORIZON/FORMATION/SERIES

Arecaceae Wood Navale, 1973, I974a Palm Neyveli lignile (Miocene)
Compressed bark/leaf shealh
ShOOI Wilh crown of leafy Palm Neyveli lignile (Miocene)
bracls/leaves
Challerjee & Bhatlacharya 1965
Phoenix Upadhyay & Verma 1986 Phoenix L Neyveli lignile (Miocene)

Agavaceae Dracaena Ambwani 1982 Dracaena Wand. ex. L Neyveli lignile (Miocene)
Poaceae CUlicle Navale 1973, 1974a - Neyveli lignile (Miocene)
Clusiaceae Calopbyllum/Mesua Navale 1973, Calophyllum/Mesua Neyveli lignile (Miocene)

1974a
Diplerocarpaceae Dip/el'ocarpus Navale 1973, 1974a Diprerocarpus Gaerm. f. Neyveli Iignile (Miocene)

Hopenium neyveliensis Awaslhi 1984 Hopea plagara Vidal Neyveli lignile (Mio.:ene)
Shorea Verma er at. 1989 Shorea robusra Gaerrn. f. Neyveli lignile (Miocene)

Slerculiaceae • Sr(!1'culioxylon sp. Reddy 1989 Srerculia Linn. Neyveli lignile (Miocene)
Tiliaceae Grewioxyton microcoides Agarwal Grewia microcos Linn. Neyveli Iignile (Miocene)

1991a
Anaca rdiaceae Gluloxylon burmense (Holden) Glura Linn. Neyveii Iignile (Miocene)

Chowdhury; Awaslhi 1984
Bouea neyveliensis Agarwal 1989 Bouea burmanica Griff. Neyveli lignile (Miocene)

Fabaceae Cassia/Acacia Navale 1973, I974a Cassia/Acacia Neyveli Iignile (Miocene)
Bauhinia deomalica Awaslhi & Bauhinia foveolara Dalz. Neyveli lignile (Miocene)
Prakash; Agarwal 1991b B. malabarica Roxb.

B. racemosa Lam.
B. rerusa Ham.

Rosaceae Parinarioxylon neyveliensis Parinari indicum Bedd. Neyveli Iignile (Miocene)

AwaSlhi & Agarwal 1986 P. travancoricum Bedd.
Hamamelidaceae +Allingia rhodoleioides Alringia excelsa Noronha Neyveli Iignile (Miocene)

Kramer; Agarwal 1991b
Neyveli lignite (Miocene)Rhizophoraceae Cara/lloxylon indicum Awaslhi 1984 Carallia lucida (= C. brachiala)

Contd.
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Table 6-Contd.

FAMILY

Combretaceae
Lythraceae
Lecythidaceae
(Barringtoniaceae)
Rubiaceae
Sapotaceae

Ebenaceae

Apoc'ynaceae

Asclepiadaceae
Boraginaceae

Lauraceae
Euphorbiaceae

FOSSIL TAXA

Terminalia Navale 1973, 1974a
Lagerstroemia Verma et al. 1989
eareyoxylon pondieherriense
Awasthi; Agarwal 1990
Randia neyveliensis Agarwal 1990
Wood d. SapOlaceae Lakshmanan
&. Levy 1956
Bassia/Mimusops Navale 1973
Diospyros·Maba Navale 1968a
Ebenoxylon areotense Awasthi 1984

+Malodinus japonieus Tanai;
Agarwal 1990
Cryptostegia Verma et at. 1989
Cordioxylon m u/tiseriatum
Awasthi 1984
Litsea Srivastava 1984
Wood d. Phyllanthoidae group
Navale 1973, 1974a
Exeoeearia preagalloeha
Agarwal 1990

MODERN COMPARABLE TAXA HORIZON/FORMATION/SERIES

Terminalia Unn. Neyveli lignite (Miocene)
Lagerstroemia indieum Linn. Neyveli lignite (Miocene)
Careya Roxb. Neyveli lignite (Miocene)

Randia uliginosa Retz. Neyveli lignite (Miocene)
Probably Sapotaceae Neyveli lignite (Miocene)

Bassia·Mimusops Neyveli lignite (Miocene)
Diospyros·Maba Neyveli lignite (Miocene)
Diospyros·Maba Neyveli lignite (Miocene)
D. assimi/is Bedd.
Melodinus monogynus Roxb. Neyveli lignite (Miocene)

Cryptostegia grandijlora R. Br. Neyveli lignite (Miocene)
Cordia myxa Linn. Neyveli lignite (Miocene)

Litsea Lam. Neyveli lignite (Miocene)
Neyveli lignite (Miocene)

Exeoeearia agalloeha Linn.

+Need confirmation.
°It should be treated as Stereulinium sp. (see Gu!eria, 1983).

Table 7-Neogene megafossUs of Cuddalore Series near PondJcherry (Cauvery Basin)

FAMILY FOSSIL TAXA MODERN COMPARABLE TAXA

Contd.

ex. Pers.

ex. Pers.

ex. Pers.

ex. Pers.

ex. Pers.

ex. Pers.

Palms
Livistona R. Br.
Palms
Xanthophyllum jlaveseens Roxb.

1965 Calophyllum wightianum Wall.
C. inophyllum L.
C. tomen/osa Wight
Mesua jerrea L.
Dipteroearpus indieus Bedd.
Dipteroearpus tubereulatus Roxb.

1971Dryobalanops oblongijolia Dyer

Podoearpoxylon sehmidianum (Sahni) Krausel 1949 Podoearpus L'Herit
Syn. Mesembrioxylon sehmidianum Sahni 1931
P. tiruvakkarainum (Ramanujam) Podoearpus L'Herit
Trivedi & Srivastava 1990
Syn. Mesembrioxylon tiruvakkarainum Podoearpus L'Herit
Ramanujam 1953b
P. sahnii (Ramanujam) Trivedi & Srivastava 1990 Podoearpus L'Herit
Syn. Mesembrioxylon sahnii Ramanujam 1953b
P. speeiosum (Ramanujam) Trivedi & Srivastava 1990Podoearpus L'Herit
Syn. Mesembrioxylon speeiosum Ramanujam 1954
P. mahabalei (Agashe) Trivedi & Srivastava 1990 Podoearpus L'Herit
Syn. Mesembrioxylon mahabalaei Agashe 1969
Taxodioxylon cuddalorense Ramanujam 1960

Mesuoxylon areotense Lakhanpal & Awasthi 1964
Dipteroearpoxylon pondieherriense Awasthi 1974a
Dipteroearpoxylon areotense Awasthi 1980
Dryobalanoxylon indieum (Ramanujam) Awasthi

Syn.
Dipteroearpoxylon indieum Ramanulam 1956a
Dryobalanoxylon holdeni (Ramanujam) Awasthi 1971 Dryobalanops Gaertn. f.

Syn.
Shoreoxylon holdeni Ramanujam 1956a
S. mortandranse Ramanujam 1956a
S. megaporosum Ramanujam 1960

Palmoxylon pondieherriense Sahni 1931, 1964
P. arcotense Ramanujam 1953a
P. puratanum Ramanujam 1958
Xanthophyllum euddalorense Awasthi 1986
Calophylloxylon indieum Lakhanpal & Awasthi
C. cuddalorense Lakhanpal & Awasthi 1965

Dipterocarpaceae

Gymnosperms
Podocarpaceae

Polygalaceae
Guuiferae/Clusiaceae

:>Taxodiaceae
Angiosperms
Arecaceae/Palmae
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Table 7 -Contd.

FAMILY FOSSIL TAXA MODERN COMPARABLE TAXA

)Pterogyne and allied genera

)Peltophorum and allied genera

Anisoptera )
Shorea Roxb. ex Gaertn.

Pterocarpus
Peltophorum and allied genera

and Pentacme

Bauhinia Linn.
Acacia Mill.

)Cynometra Linn.
Cynometra Linn.

)Tamarirldus Linn .
Ajzelia and fntsia?
Ajzelia-fntsia

Sterculia-Firmiana
Ailanthus Desf.

Sapindaceae )
Euphoria longana Lamk.
Mangijera altissima Blanco
Gluta Linn.
Gluta Linn.
Anacardiaceae )
Millettia pendula-Pongamia glabra
)Erythrophloem and allied genera

Shorea )
Shorea, Parashorea
Shorea spp.
Hopea )
Hopea spp.

1983

Anisopteroxylon cuddalorense Ramanujam 1960
• Anisopteroxylon coromandalense Navale 1963b
Shoreoxylon kraeuseli Ramanujam & Rao 1967a,
1969
~_ speciosum -Navai-e-1963b
S. indicum Awasthi 1974a
S. arcotense Awasthi 1974a
• Hopeoxylon indicum Navale 1963b
Hopenium pondicherriense Awasthi 1980
Sterculiq.ium pondicherriense (Awasthi) Guleria

Syn.
Sterculioxylon pondicherriense Awasthi 1981
Ailanthoxylon indicum Prakash; Awasthi 1975b

Syn.
+A_ scantiporosum Ramanujam 1960
+A. pondicherriense Navale 1964c
+Guttijeroxylon indicum Ramanujam 1960
+Celastrinoxylon dakshinense Ramanujam 1960
• Sapindoxylo n indicum Navale 1957
Euphorioxylon indicum Awasthi et al_ 1982
Mangijeroxylon scleroticum Awasthi 1966
Glutoxylon cuddalorense Awasthi 1966
G_ burmense (Hold) Chowdhury; Awasthi 1966
•Anacardioxylon mangijeroides Raman ujam, 1960
Millettioxylon indicum Awasthi 1967, 1975a
Erythrophloeoxylon jeistmanteli (Ramanujam)
Muller-Stoll & Madel, 1967

syn.
Caesalpinioxylon jeistmanteli Ramanujam 1960
•Pterogynoxylon jelexii (Navale) Mulier-StOll
Madel 1967

Syn_
Caesalpinioxylon jelexii Navale 1963a
• Pterocarpoxylon arcotense Ramanujam 1960;
Awasthi 1992
Peltophoroxylon indicum (Ramanujam)
Muller-Stoll & Madel 1967

Syn.
Acacioxylon indicum Ramanujam 1954
P_ variegatum (Ramanujam) Muller-Stoll & Madel
1967

Syn_
Cassioxylon variegatum Ramanujam 1960
Cynometroxylon dakshinense Navale 1959
C. indicum Chowdhury & Ghosh;
Ramanujam & Rao 1966a
Tamarindoxylon antiquum Ramanujam 1961
•Pahudioxylon arcotense Navale 1963a

P sahnii Ghosh & Kazmi; Awasthi 1975b
Syn.

Albizzioxylon sahnii Ramanujam 1960
fngoxylon sahnii (Raman uja~) Muller·StOli
& Madel 1967
Cf. Bauhinia Ramanujam & Rao 1966b
Euacacioxylon bharadwajii (Navale)
Muller StOll & Madel 1967; Awasthi 1975b

Syn.
Acacioxylon bharadwajii NavaIe 1963a
Dalbergioxylon antiquum Ramanujam 1960

Leguminosae

Anacardiaceae

Stercu Iiaceae

Sapindaceae

Si marou baceae

contd.
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Table 7-Contd.

FAMILY

Rosaceae

Combretaceae

Barringtoniaceae

(Lecythidaceae)

Lythraceae

Sonneratiaceae

Sapotaceae
Ebenaceae

Alangiaceae

Ellphorbiaceae

Ulmaceae

Fagaceae

THE PALAEOBOTANIST

FOSSIL TAXA

Hopeoxylon indicum (Navale) Awasthi 1977b

H speciosum (Navale) Awaslhi 1977b;

Prakash, Mishra & Srivastava 1988
Syn.

Hopeoxylon arCOlense Awasthi 1977b
Shoreoxylon speciosum Navale 1963b
Albizinium pondicherriensis Awasthi 1979
Cassinium arCOlense AW3Sthi 1979
Pericopsoxylon indicum AwasLhi 1979
Parinarioxylon cuddalorense Awasthi 1969b

Terminalioxylon speciosum Ramanujam 1956b
T jelixii Ramanujam 1956b
T mortanderense Navale 1956
T sahnzi Navale 1956
T grandiporosum Ramanujam 1966; AW3Sthi 1975b

Syn.
Diplerocarpoxylon cuddalorense Navale 1963b
T coromandelinum Ramanlljam 1966
T Iraumalicum Ramanujam 1966
AnogeissliSoxylon indicum Navale 1964b

Barringlonioxylon arcOlense AwaSlhi 1970a
Careyoxylon pondicherriense AW3Sthi 1970a
Lagerslroemioxylon arCOlense Awasthi 1981b

"Sonneralioxylon dakshinense RamanllJam 1957
Sonneralio:;l.J'/on preapelala Awasthi 1969a
Duabangoxylon indicum (Navale) AW3Sthi 1981a

Syn
Sapindoxylon indicum Navale 1957
Chrysophylloxylon pondicherriense Awasthi 1977a
Ebenoxylon arcolense Awasthi 1970b

Alangioxylon sclarijorme Awasthi 1969c

PUlranjivoxylon puralanum Ramanujam 1956c
t" Bridelioxylon cuddalorense Ramanlljam 1956c
t" B. miocenicum (Ramanujam) Madel 1962

Syn.
Bischojioxylon miocenicum Ramanujam 1960
Paraphy/lanlhoxylon lerliarum (Raman lljam)
Madel 1962

Syn.
Clochidioxylon lerliarum Ramanujam 1956c
P, bangalamodense (Navale) Ulkhanpal &
Dayal 1964

Syn,
Phy/lanlhinium bangalamodense Navale 1962
Holopleleoxylon indicum Awasthi 1977a
Erylhrophloexoxylon silholeyi (Ramanujam)
Muller·Stoll & Madel 1967; AW3Sthi 1992

Syn,
Caesalpinioxylon silholeyi Ramanujam 1954
• Caslanoxylon indicum Navale 1964a
"C lerliarum Navale 1964a

MODERN COMPARABLE TAXA

Sindora Mig.
Sindora supa Merr
S, siamensis Teysm, ex Mig,
5 velulina Baker
S. siamensis Teysm ex Mig,

Albizia amara Boivin
Cassia javanica Linn
Pericopsis mooniana Thw,
Parinarium corymbosum (Blume)
Mignel
Terminalia Linn,
Terminalia Unn.
Terminalia Linn.
Terminalia Linn.
Terminalia Linn.

Terminalia Linn,
Terminalia Linn
Terminalia Linn.
Anogeissus Wall ex Guillem & PerL

Barringlonia angusla Kurz,
Careya arborea Roxb.
Lagerslroemia jlos,reginae Retz,
L. lanceolala WaiL
Sonneralia ?

Sonneralia apelala Ham,
Duabanga grandijlora (Roxb, ex DC)
Walp,
D. moluccana BL
Chrysophy/lum roxburghii Linn,
Diospyros-Maba
Diospyros assimilis Bedd.
Alangium javanicum
A meyeri
PUlranjiva wall.
Bridelia ?

Bridelia ?

Phyllanthoideae

I'hyllanthoideae

Holoplelea integrijolia Planch,
Holoplelea

Caslanopsis >

Caslanopsis ?

'Species marked CO) need re·investigation (see Awasthi, 1974b, 1992),
+Occurrence doubtful in the Cuddalore Series (see Awasthi, 1974b, 1975b).
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Table 8-Neogene megafossils of peninsular North-east (Assam-Arakan Basin)

Contd

Namsang beds,
Dupitila Series

Namsang beds,
Duptilia Series

Namsang beds
Dupitila Series
Mid-Tertiary

Probably Tipam series

Tipam Sandstone

Tipam Sandstone

Mid-Tertiary

Namsang beds,
Dupitila Series

Tipam'Sandstone

Tipam Sandstone

Tipam Sandstone

Tipam Sandstone
(Miocene)

Tipam Sandstone

Probably Tipam
Sandstone
Dupitila Series
(Miocene-Pliocene)

Tipam Sandstone

Tipam series

Tipam sandstone
(Upper Miocene)

Namsang River Bed
near Deomali
Arunachal Pradesh
Sultanicherra
near Hailakandi,
Cachar District, Assam
Sultanicherra
near Hailakandi,
Cachar District, Assam
Namsang River Bed
near Deomali
Arunachal Pradesh
Kartikcherra near
Hailakandi, Cachar
District, Assam
Sultanicherra near
Hailakandi, Cachar
District, Assam

Namsang River Bed
near Deomali,
Arunachal Pradesh

COMPARABLE
LOCALITY

Mangifera indica Linn.

Elaeocarpus·F-.'chino
carpus

Caruga pinnala Roxb.

Heriliera fomes Buch

MODERN
TAXA

Pomelia lomentosa
Teysm et Binn_

5_ alala Roxb.

Kayea assamica
Prain

Bursera serrala
Wall. ex. Coleb.

Homalium IOmenlOsum Kuchila near
Benth. Hailakandi, Cachar

District, Assam
Sultanicherra
near Hailakandi,
Cachar District,
Assam
Namsang River Bed
Deomali, Arunachal
Pradesh, Buri-Dehing
River Bed near Jaipur,
Assam

Diplerocarpus Gaertn. f. Buri-Dehing River
betweel) Nahorkatiya
and Margherita_

Diplerocarpus Gaertn. f. Kalaicharpara
Hills in Garo Hills,
Assam
Sultanicherra near
Hailakandi, Cachar
District, Assam

Dyer Buri-Dehing River
Bed, Jaipur, Assam

Shorea Roxb. ex_ Gaertn.Namsang River Bed
near Deomali, NEFA

Shorea Roxb. ex Gaertn.Sonamati near
Garo badha,
Garo Hills, Assam
Sultanicherra,
cachar District,
Assam

Slerculia villosa Roxb Sultanicherra,
Hailakandi, Cachar
District, Assam

Anisoplera scaphula
Pierre
A oblonga Dyer
Shorea assamica

Calopbyllum ino
pbyllum Linn.

Cymnosporia
emarginala

Pomelioxylon lomentosum
Prakash & Tripathi
1970a
Mangzjeroxylon assami
cum Prakash & Tripathi
1970a; Lakhanpal el al.,
1981

B. garugoides Lakhanpal
el a/. 1981

Diplerocarpoxylon chow·
dhurii Ghosh 1956

FOSSIL TAXA

Homalioxylon assamicum
Prakash & Tripathi 1974

Calophylloxylon eoino·
phyllum Prakash 1966a;
Prakash & Awasthi 1970;
Prakash & Awasthi 1971

D. kalaicharparense
Eyde 1963

Kayeoxylon assamicum
Chowdhury & Tandon
1949

Anisopleroxylon garopnse
(Chowdhury) Prakash &
Tripathi 1970b
Shoreoxylon lipamense
Prakash & Awasthi 1970
s. deomaliense
Prakash & Awasthi 1971
S. evidens Eyde 1963

Cymnosporioxylorr
palaeomarginalum
Lalitha & Prakash, 1984

Slerculirrium dallai
(Prakash & Tripathi)
Guleria 1983

Syn.
Slerculioxylon dallai
Prakash & Tripath i 1974
s. varmahii (Lakhanpal,
Prakash & Awasthi)
Gurleria 1983

Syn.
Slerculioxylon varmahii
Lakhanpal el a/. 1981
Herilieroxylon arunacha·
lensis Lakhanpal el al.
1981
Elaeocarpoxylon haila
kandieme Prakash &

Tripathi 1975
Burseroxylon preserralum
Prakash & Tripathi 1975

HORIZON·FORMATION!
,~_-:- S:E:.::R~IES/BED

Elaeocarpaceae

Burseraceae

Sapindaceae

Anacardiaceae

FAMILY

Dipterocarpaceae

Flacourtiaceae

Clusiaceae

Stercu Iiaceae

Celastraceae
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Table 8-CODtd.

FAMILY FOSSIL TAXA

THE PAIAEOBOTANIST

MODERN
TAXA

COMPARABLE
LOCALITY

HORIZON-FORMATION/
SERIES/BED

Fabaceae
(Leguminosae)

Gluroxylon burmense
(Holden) Chowdhury 1952;
Ghosh & Taneja 1961;
Prakash & Tripathi
1969b; Prakash
& Awasthi 1971

Swinlonia bailakandiense
Prakash & Tripathi 1968,
1969a
Lanneoxylon grandiosum
Prakash & Tripathi 1967,
1969a

Holigarnoxylon assamicum
Prakash & Awasthi 1970
Gluroxylon cacbarense
(Prakash & Tripathi)
Guleria 1984b

Syn.
Melanorrboeoxylon
cacbarense Prakash &
Tripathi 1976
Anacardioxylon sbardai
Prakash & Tripathi 1976

Adenanlberoxylon
pavoninium Prakash &
Tripathi 1968, 1969a
Cassinium prejislulai
Prakash, Awasthi 1992

Syn.
C. cassioides Prakash 1975
Pellopboroxylon cassioides
Prakash & Awasthi 1970
C. borooabi (Prakash
1966c; Prakash 1975
C. Iripuranum Acharya &
Roy 1986
Cynomelroxylon boldeni
(Gupta) Prakash & Bande
1980; Chowdhury &
Ghosh 1946; Prakash
1966a; Prakash &
Awasthi 1971; Prakash &
Tripathi 1976

Glula-Melanorrboea

Swinlonia jloribunda
Griff.

Lannea grandis Engler
Syn.

Odina wodier Roxb.

Holigarna beddomei
Hook. f.

Glura

Adenanthera pavonina
Linn.

Cassia jislula Linn.

Cassia Linn.

Cynomelra polyandra
Roxb.
C. ramlflora Linn.

Namsang River beds
near Deomali,
Arunachal Pradesh
Near Nailabung R1y.
St., Cachar Hills;
Rath Tila about
25 km from Hailakandi,
Assam
Buri Dehing River
Bed near Jaipur, Assam
Hailakandi, Cachar
District, Assam

Road cutting at mile
stone 9 on Dimapura
Diphu road in Mikir
Hills, Assam
Buri- Dehing River
Bed Jaipur, Assam

Sultanicherra near
Hailakandi, Cachar
District, Assam
Karitkcherra near
Hailakandi, Cachar
District, Assam
Hailakandi Cachar
District, Assam

Buri-Dehing River
Bed near Jaipur, Assam

Mikir Hills, Assam

Near Khowi bridge
Teliamura, Tripura
Suhanicherra near
Hailakandi, Cachar
District, Assam;
Nailalung R1y. St.
Assam

Namsang beds,
Dupitila Series

Tipam Series

Tiparn Sandstone

Tiparn Series

Tipam Series

Tiparn Series

Tipam Series

Tiparn Series

Tiparn Series

Tipam Series

Tiparn Sandstone

Probably Tipam
Sandstone
Tipam Sandstone

Pabudioxylon assamicum Ajzelia-Intsia
Prakash & Tripathi 1975

P. sabnii Ghosh & Ajzelia-Intsia
Kazmi 1961; Prakash
1966a; Prakash &
Awasthi 1971

Namsang River Bed
near Deomali, NEFA
Sultanicherra pear
Hailakandi, Cachar
District, Assam
Khowai bridge at
Teliamura, Tripura;
Namsang River Bed
Deomali, Arunachal
Pradesh

Namsang beds,
Dupitila Series.
Tipam Sandstone

Tipam Sandstone

Dupitila Series

Contd.
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Kartikcherra near Dupitila Series
Hailakandi; Namsang Namsang beds
River Bed near Deomali,
Assam
Barail reserve, Cachar; Mid·Tertiary
Sanamati near Garo·
badha, Garo Hills, Assam
Kartikcherra near Tipam SandstOne
Hailakandi, Cachar
District, Assam
Kuchila near Haila· Tipam SandstOne
kandi, Cachar Dis·
trict, Assam

FAMILY

Combretaceae

Barringtoniaceae
(Leeythidaceae)

Lythraceae

FOSSIL TAXA

P. deomaliense
Prakash 1965

Ougeinioxylon tertiarum
Prakash & Tripathi 1977

Hopeoxylon assamicum
Lalitha & Prakash 1980

Albizinium eolebbekianum
Prakash; Lakhanpal et al.
1981
Millettioxylon palaeo·
pulchera Lakhanpal et al.
1981
M. bengalensis Ghosh &
Roy; Acharya & Roy 1986
Kingiodendron pre·
pinnarum Awasthi &
Prakash 1987
Bauhinia deomalica
Awasthi & Prakash 1987

Bauhinia tertiara
Awasthi & Mehrotra 1990
Koompassioxylon elegans
Kramer; Awasthi &
MehrOtra 1990

Terminalioxylon tertiarum
Prakash 1966a; Prakash
& Awasthi 1970

T burmense (Prakash)
M;idel·Angeliewa &
Muller·Stoll, 1973

Syn.
Terminalia tomenrosa
Prakash 1966b
T coriaceum
Prakash & Awasthi 1971

Terminalioxylon
chowdhurii Prakash &
Navale 1963; Eyde 1963
Barringtonioxylon
assamiam Prakash &
Tripathi 1972
Careyoxylon pondicher·
riense Awasthi &
Srivastava 1992

Syn.
C. kuchilense Prakash
& Tripathi 1972
Lagerstroemioxylon
eojlosreginium Prakash &
Tripathi 1970a

MODERN
TAXA

Ajzelia·/ntsia

Ougeinia dalbergioi·
des Benth.

Sindora·Copaijera·
Detarium

Aibizia lebbek Benth.

Millettia pulchra
Kurz.

M. pulchra Kurz.

Kingiodendron
pinnatum Harms

Bauhinia joveolata
Dalz
B. racemosa Lam.
B. racemosa Lam.

Koompassia malac·
censis Benth.

Terminalia tomentosa
Wight & Am.

T coriaaa (Roxb.)
W&A

Terminalia Linn.

Barringtonia acutan·
gula (Linn.) Gaertn.

careya arborea Roxb.

Lagerstroemia jlos·
reginae

COMPARABLE
LOCALITY

Namsang River Bed
Deomali, Arunachal
Pradesh.
Sultanicherra near
Hailakandi Cachar
District, Assam
Sultanicherra near
Hailakandi Cachar
District, Assam
Namsang River Bed
Near Deomali,
Arunachal Pradesh
Namsang River Bed
near Deomali,
Arunachal Pradesh
Near Khowai bridge
Teliamura, Tripura
Namsang' beds along
Namsang River at
Deomali
Namsang beds along
Namsang River at
Deomali
Nagnimara Village
Mon District, Nagaland
Bimlapur, Dibrugarh
District, Assam

Namsang beds along
Namsang River at
Deomali, near
Jaipur, Assam
Nagaland

Sultanicherra near
Hailakandi, Cachar
District, Assam

HORIZON· FORMATION/
SERIFS/BED

Dupitila Series

Tipam SandstOne

Tipam SandstOne

Namsang beds,
Dupitila Series

Namsang beds,
Dupitila Series

Probably Tipam
Sandstone
Namsang beds
(Mio·Pliocene)

Namsang beds
(Mio·Pliocene)

Tipam Series

Tipam Series

Namsang beds
(Mio·Pliocene)
Tipam Series

Tiparn SandstOne

Conrd.
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Table 8-Contd.

FAMILY FOSSIL TA,'(A

THE PALAEOBOTANIST

MODERN
TAXA

COMPARABLE

LOCALITY
HORIZON· FORMATION/
SERIES/BED

Sonneratiaceae

Sapotaceae

Ebenaceae

Verbenaceae

Lauraceae

Euphorbiaceae

Bischofiaceae

Moraceae

L. deomaliense
Lakhanpal et al. 1981

Duabangoxylon terti·
arum Prakash &
Awasthi 1970
•Madhucoxylon cacharense
Prakash & Tripath i 1977

Siderinium deomaliense
Prakash & Awasthi 1970
Ebenoxylon karti·
kcherraense Prakash &
Tripathi 1970b
• E. indicum Ghosh &
Kazmi 1958
Vitexoxylon miocenicum
Prakash & Tripathi 1974

Laurinoxylon tertiarum
Prakash & Tripathi 1974

L. namsangensis
Lakhanpal et al. 1981

L. deomaliensis
Lakhanpal et al. 1981

L. naginimariense
Awasthi & Mehrotra 1990

Mal/otoxylon assamicum
Prakash & Tripath i 1975

Paraphyl/anthoxylon
palaeoemblica
Prakash et al. 1986
Bischojia palaeojavanica
Awasthi 1989; Awasthi &
Mehrotra, 1990

ArtOcarpoxylon karlik·
cherraensis Prakash &
Lalitha 1978
Antiaris deomaliensis
Awasthi 1989

Dlyoxylon sp.
Chowdhury 1938
Nipa salinii
Lakhanpal 1952

L. vil/osa Wal I.

Duabanga grandijlora
Walp.

Madhuca butyracea
Roxb.

?Sideroxylon grandijo·
lium Wall.
Diospyros·Maba
Diospyros ehritioides
Wall.
Diospyros·Maba

Vitex canescens Kurz

Dehassia·Cinnamomum

Phoebe Nees.

Alseodaphne·Actinoda·
phne

Mal/otus philippinen·
sis Muell·Arg.

Phyl/anthus emblica
Linn.

Bischofia javanica
BI.

ArlOcarpus chaplasha
Roxb.
A. incisa Linn.
Antiaris toxicaria
Lesch.

Nipa fruiticans

Namsang River Bed
near Deomali,
Arunachal Pradesh
Buri·Dehing River
Bed near ]aipur, Assam

Sultanicherra near
Hailakandi, Cachar
District, Assam
Namsang River Bed
near Deomali, NEFA
Kartikcherra near
Hailakandi, Cachar
District. Assam.
Namsang River Bed,
NEFA
Kartikcherra near
Hailakandi, Cachar
District, Assam
Sultanicherra near
Haiiakandi, Cachar
District, Assam.
Namsang River Bed
near Deomali,
Arunachal Pradesh
Namsang River Bed
near Deomali,
Arunachal Pradesh
Nagnimara Village
Mon District,
Nagaland
Sultanicherra near
Hailakandi, Cachar
District, Assam.
Near Nailalung Railway
Station, about 33 km
from Lumding, Assam
Namsang River Bed
Arunachal Pradesh;
Nagnimara Village
Mon District, Nagaland
Kartikcherra near
Hailakandi, Cachar
District, Assam
Namsang River Bed,
Deomali, Arunachal
Pradesh
Garobadha, West of
Tura, Garo Hills
Western extremity of
Garo Hills

Namsang beds,
Dupitila Series

Tipam Series

Tipam Sandstone

Namsang beds,
Duplitila Series
Tipam Sandstone

Probably Dupitila
Series
Tipam Series

Tipam Series

Namsang beds,
Duplitila Series

Namsang beds,
Dupitila Series

Tipam Sandstone

Tipam Sandstone

Tipam Sandstone

Namsang beds;
Tipam Series

Tipam Series

Namsang beds

Tipam Series

Upper Tertiary
CMiocene)

·Species marked C·) need re·investigation.

luxuriant forest supported by high amount of
preCipitation during Mio-Pliocene. Most of these
elements are presently confined to Western Ghats
and Assam region. The absence of these elements in
the present day flora of Cuddalore indicates distinct
and drastic change in climate. Obviously the area has

become drier since the Mio-Pliocene time. The flora
is also phytogeographically significant as indicated
by the occurrence of a number of Indo-Malayan taxa.
The comparison of the flora with other known
Neogene flora of India tends to suggest the age of
Cuddalore Sandstone as Upper Miocene to Pliocene.
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FAJ'vllLY FOSSIL TAXA MODERN COMPARABLE HORIZON;FORMATIONI
TAXA SERIES AND LOCALITY

Dracon/omelum mangf. I2bpur, Birbhum District
ferum Blume

A) West Bengal

GYMNOSPERMS

ANGIOSPERMS

Araucariaceae

Clusiaceae

Dipterocarpaceae

Burseraceae

Meliaceae

Anacardiaceae

Fabaceae
(Leguminosae)

Araucarioxylon sp.
Srivastava & Prakash 1984
Calopbylloxylon
bengalense
Ghosh & Roy 197ge
Kayea assamica
Bande & Srivastava 1989
Dip/erocmpoxylon
bolpurense
Ghosh & Roy 1979c
Sboreoxylon /ipamense
Prakash & Awasthi;
Bande & Prakash 1980
5 robus/oides
Roy & Ghosh 1981a
Anisopleroxylon san/i·
nike/anense
Ghosh & Roy 1980b
A. aduriensis
Acharya & Roy 1989
O:marioxylon indicum
Ghosh & Roy 1978

Cbisocbelonoxylol1
bengalensis
Ghosh & Roy 1979d
DraconlOmelumoxylon
mangiferumoides
Ghosh & Roy, 1979b;
Roy & Ghosh 1981b
Clu/oxylon burmense
(Holden) Chowdhury;
Chowdhury & Tandon,
1952; Roy & Ghosh, 1979b
Clt//oxylon garbelaense
(Ghosh & Roy) Guleria
1984b

Syn.
Melanorrboeoxylon
garbe/aense
Ghosh & Roy 1980c;
Roy & Ghosh, 1981b
Mangiferoxyton
assamicum
Prakash & Tripathi; Ghosh
& Roy 1980e; Roy &
Ghosh 1981b.
Lanneoxylon grandiosum
Prakash & Tripathi; Roy
& Ghosh 1981b
Bucbananioxylon indicum
Ghosh & Roy, 1980d;
Roy & Ghosh 1981b
Pabudioxylon bankurensis
Chowdhury e/ al. 1960;
Awasthi 1992

Syn.
P. bengalensis
Ghosh & Roy 1982

AraucariaAgalbis

Calopbyllum /omen/osa
Wight
C. inopbyllum Linn.
Kayea assamica King &
Prain
Dip/erocarpus
Gaertn f.

Sborea assamica
Dyer

5 robus/a Roxb.

Anisoplera KOrth.

Anisop/era Korth.

Canarium Linn.

Cbisocbelon pani·
cula/us Hiern

Clu/a·Melanorrboea

Clu/a·Melanorrboea

Mangifera indica
Linn.

Lannea coromandelica
(Hout!.) Merr.

Bucbnania lalifolia
Roxb.

Pabudia Miq.

Tipam Series (= Miocene)
Bolpur, Birbhum Distric[
Santiniketan near Bolpur,
Birbhum District

Muhammad Bazar,
Birbhum District
Santini ketan,
Birbhum District

Santiniketan,
near Bolpur

Near Santiniketan,
Birbhum District
Santiniketan, near
Birbhum District

Aduria forest, Burdwan
District
Santiniketan near
Bolpur, Birbhum
District
I2bpur, Birbhl1m District

Garbeta, Midnapur
District; Santiniketan,
Birbhum District

Garbeta, Midnapur

Santiniketan-Labpur,
Birbhum Distric[

Labpur, Birbhum District

Labpur, Birbhum District

Bankura District

Labpur, Birbhum District

Con/d.
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Table 9-CoQtd.

FAMILY FOSSIL TAXA MODERN COMPARABLE HORIZON/FORMATION/
TAXA SERIES AND LOCALITY

Mil/ettia pulchra Kurz. Garbeta, Midnapur District

Phoebe attenuata Nees. Muhammad Bazar,
P. goalparense Birbhum District

Koompassia malaccensis Sanriniketan near
Benth. Bolpur

Mi//ettia prainii Dunn Bolpur, Birbhum District;
Labpur, Birbhum District

Bolpur, Birbhum
District

Labpur, Birbhum
District

Santiniketan, Birbhum
District

Aduria forest,
Burdwan District

Shanriniketan near
Bolpur

Bolpur, Birbhum
District

Labpur, Birbhum
District and Bishnupur,
Bankura District
Leaves
Leaf

Santiniketan near
Bolpur, Birbhum
District
Garbeta, Midnapur
District

Tetrameles nudijlora
R. Br.

Cassia siamea Lam. Sanriniketan near Bolpur;
Labpur, Birbhum District

Cassia jistula Linn. Bolpur, Birbhum District
C. nodosa Linn.
Cynometra ramijlora Belpur, Birbhum District
Linn.
C. polyandra Roxb.
Cynometra ramijlora Labpur, Birbhum
Linn C. polyandra Roxb. District

Terminalia Linn

Peltophorum jerrugi
neum Benth.

Terminalia Linn.

Ormosia robusta
Wight
O. watsonii Fischer
Albizia lebbek Benrh.

Mal/otus-Blumeoden
dron
Trewia-Cleidion
Borassus Linn.

Anogeissus acuminata
Wall.

Palmoxylon coronatum
sahni; Roy & Ghosh 1980

Albizinum eolebbekianum
Prakash; Ghosh & Roy
1981a
Pe/tophoroxylon
jerruginoides
Bande & Prakash 1980
Anogeissusoxylon
bengalensis
Roy & Ghosh 1979b
Terminalioxylon Deb &
Ghosh 1974

Mil/ellioxylon bengalensis
Ghosh & Roy 1979a
M. indicum Awasthi 1967;
Awasthi 1992

Syn.
M. pongamiensis
Prakash; Bande & Prakash
1980; Ghosh & Roy
1981a
Cassinium bamoahii
Prakash, Bande & Prakash
1980; Ghosh & Roy 1982
C. prejistulai Prakash;
Awasthi 1992

Syn.
C. ba/lavapurense
Ghosh & Roy 1981b
Cynometroxylon holdenii
(Gupta) Prakash & Bande;
Prakash & Bande 1980
C. indicum Chowdhury
& Ghosh; Ghosh & Roy
1982
Koompassioxylon elegans
Kramer; Bande &
Prakash 1980
Ormosioxylon bengalensis
Bande & Prakash 1980

Terminalioxylon
tertiarum Prakash;
Ghosh & Roy 1980a
Tetrameleoxylon
prenudijlora Lakahanpal
& Verma; Acharya & Roy
1989
Laurinoxylon sp. d.
namsangensis Lakhanpal
et aI., Bande &
Srivastava 1989
Mal/otoxylon deidionoides
Roy & Ghosh 1982

Shorea robusta Gaenn. f.
Sterculia vil/osa Roxb.

Lauraceae

Datiscaceae

Euphorbiaceae

Combretaceae

Arecaceae

Dipterocarpaceae
Sterculiaceae

B) Bihar

Contd
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Table 9-CODtd.

FAMILY FOSSIL TAXA MODERN COMPARABLE HORIZON/FORMATION/
TAXA SERIES AND LOCALI1Y

Tiliaceae

Rutaceae

Burseraceae
Anacard iaceae

Fabaceae

Pterygota alala (Roxb.) R. Br.
Syn.

Sterculia alala Roxb.
Grewia tiliaefolia Yah!.
Srivastava et al. (in press)
Evodia meliaefolia Benth.
Murraya paniculata (Unn_) Jack.
Srivastava et al. (in press)
Garuga pinnata Roxb.
Spondias pinnata (Lf.) Kurz.

Syn.
S. manglfera Willd.
Mangifera indica Linn.
Srivastava et al. (in press)
Erythrina suberosa Roxb.
Millettia auriculata Baker ex. Brandis
Ougenia oojeinensis (Roxb.) Hochr.

Syn.
0. dalbergioides Roxb.
Bauhinia sp. cf. B. purpurea Linn.
Hopeoxylon speciosum (Navale) Awasthi 1977

Leaf

Leaf

Leaf

Leaf
Leaf

Leaf

Leaf
Leaf
Leaf

Leaf
cf_ Sindora siamensis
Tesym ex Miq.
Wood, Age-Mio-Pliocene

Fruit

Leaf
Leaf

Leaf
Leaf

Leaf
Flower
Flowers

Leaf
Leaf
Leaves
Leaf
Leaf

Leaf
wood, Age-Mio-Pliocene

Leaf
Leaf
wood, Age-Mio-Pliocene

Syn.
H. arcotense Awasthi 1977b
Prakash, Mishra & Srivastava 1988
Combretum decandrum Roxb.
Terminalia tomentosa Wight & Am.
Terminalia tomentosa Wight & Am.
Srivastava & Bande 1992
Mitragyna parviflora (Roxb.) Korth.
Schleichera oleosa (Lour.) Oken
Srivastava et al. (in Press)
Madhuca indica J. F. Gmel
Lagerstroemia sp. cf. L. parviflora Roxb.
Srivastava & Bande 1992
Diospyros montana Roxb.
Vitex negundo Var. incisa Clarke
Srivastava et al. (in Press)
Alstonia scholaris Brown
Cryptolepis buchanani Roem & Schult.
Mallotus philippensis Muell-Arg.
Ficus foveolata Wall. ex. Miq.
F. glaberrima Bl.

Syn.
F. infectoria Roxb.
F. tomentosa Roxb.
A dicot flower
Dicot flowers Type I-IV
Srivastava et al. (in Press)
Dicot fruit Type-1 cf.
Dillenia sp.
Dicot fruit Type-2 cf. Ziziphus xylopyrus Wi lid. Fruit
Dieot fruit Type- 3 cf. Z. mauritiana Lamk. Fruit
Dicot fruit Type-4 cf. Dalbergia sissoo Roxb. Fruit

Apocynaceae
Asclepidaceae
Euphorbiaceae
Utricaceae
(Moraceae)

Ebenaceae
verbenaceae

Combretaceae

Sapotaceae
Lythraceae

Rubiaceae
Sapindaceae

All the taxa against which no reference has been given, have been described by Bande and Srivastava, 1990- The age of the fossils
other than the woods have been assigned as Upper Tertiary or Quaternary. All the above fossils have been reported from near
Mahuadanr in Palamu District, Bihar.
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Table IO-Neogene megaflora of central India

FA1VlILY FOSSIL Tfu'\A MODERN COl\lPARABLE HORIZON/FORJ'vIATIONi
TAXA SERIES

Fabaceae

LyIhraceae

Moraceae

Polygonaceae

Mil/ellia sp. miocenica
Lakhanpal & Guleria;.
Yadekar & Pitchai Muthu 1988
Lagerstroemia sp. )
Yadekar & Pitchai MUlhu 1988
Ficus sp. khariensis Lakhanpal & Guleria;
Yadekar & Pitchai Muthu 1988
Rumex sp. acetosella Yadekar & Pitchai Muthu
1988

,l1illettla spp

Lagerstroemia indica
Linn.
Ficus inJeetoria Roxb.

Rumex Acetosel/a
Linn.

Katni Formati(){\
(Mio·Pliocene)

Katni Formation
(MioPliocene)
Katni Formation
(Mill·Pliocene)
Katni Formation
(Mio-Pliocene)

Table II-Neogene megaflora of Andaman and Nicobar Islands

FAMILY FOSSIL Tfu'\A ivlODERN COMPARABLE HORIZONIFORJ'vIATIONI
TAXA SERIES/AGE

Corallinaceae

Solenoporaceae

Litbotbanmion n/lmmuliticum Gee 1926
= (Archaeolitbothamnium nummuliticum)
Litbothamnion suganum Gee 1926
Lithothamnium wilsonensis
Chatterji & Gururaja 1972

Lithophyllum cf JosUei (Hydr.) Hydr.;
Chatterji & Gururaja 1972

Litbopbyl/um aff. prelicbenoides Lemoine;
Chatterji & Gururaja 1972

Litbopbyllum sp. Chatterji & Gururaja 1972 -

Ampbiroa oceanica Narayana Rao 1941-42

Amphiroa cf. preJragilissima Lemoine;
Chatterji & Gururaja 1972
Ampbiroa sp. Chatterji & Gururaja 1972

Coral/ina andamanensis Narayana Rao
19411942
Corallin a roai Chatterji & Gururaja 1972 Coral/ina

.Iania sp. Challerji & Gururaja 1972

Neosolenopora ramaraoi Gururaja 1977

Aetbesolitbon sp. 1 Venkatachalapathy &
Gururaja 1984
Aetbesolitbon sp. 2 Venkatachalapathy &
Gururaja 1984

Middle or Late Tertiary

, Middle or Late Tertiary
Lower Li mestone of the Archipel·
ago Series of Lower Miocene
(Aquitanian)
Lower Limestone of the Archipel
ago Series of Lower Miocene
(Aquitanian)
Lower Limestone of the Archipel
ago Series of Lower Miocene
(Aquitanian)
Lower Li mestone of the Archipel
ago Series of Lower Miocene
(Aquitanian)

Oligo-Early Miocene
·Upper Limestone of the Archipel·
ago Series of Lower Miocene
Upper Limestone of the Archipel
ago Series of Lower Miocene
Oligo-Early Miocene

Lower Li mestone of Archipelago
Series (Lower Miocene)
Lower Limestone of Archipelago
Series tLower Miocene)
limestOne Hut Bay Formation
(Middle Miocene)
Miocene

Miocene

(iii) Neyveli lignite flora-The Neyveli lignite
deposits are situated in South Arcot district of Tamil
Nadu and considered to be one of the biggest brown
coal deposits of India_ The lignite is associated with
Cuddalore Sandstone and clays. The known
megafossils of the lignite are based on carbonised
woods and dispersed xylinoid and nonxylinoid
tissues. However, woody tissues are not as common
as nonoxylinoid tissues (Navale, 1974b). It was

Jacob and Jacob (1950) who first reported the
occurrence of leaf cuticles belonging to Oleaceae
from the Neyveli lignite. The flora at present is
represented by 22 families (see Table .6) and the
important genera are: Bouea, Cassia or Mimusops,
Calophy{{um or Mesua_ Cassia or Acacia, Carallia,
Careya, Cordia, Cryptostegia, Diospyros-Maba,
Dtpterocarpus, Dracaena, Excoecaria, Gluta,
Grewia, Hopea, Lagerstroemia, Litsea, Parinari,
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Randia, Shorea, Sterculia and Terminalia. In
addition, leaf cuticles belunging to Arecaceae,
Poaceae and wood fragments of Euphorbiaceae have
also been reported. The evidence provided by the
fossils and by the petrologic nature (Navale, 1968b;
Misra, 1992) of the lignite suggests the existence of
humid tropical conditions during the formation of
the lignite The occurrence of Dipterocarpaceae,
Ebenaceae, Sapotaceae, Gluta and the general
similarity exhibited by the Neyveli flora with other
Neogene floras of India suggests an Upper Tertial)'
age of the lignite. On the contrary, microfossil
workers have inferred various ages for the Neyveli
lignite ranging from Palaeocene-Eocene (Saxena,
1992), Eocene (Deb et al., 1973; Venkatachala, 1973)
and Miocene (Ramanujam, 1982; Singh et al., 1992;
Misra, 1992).

3. North-east Flora (Assam-Arakan Basin)

The flora comprises mostly of dicotyledonous
woods In addition, a fruit of Nypa and a few dicot
leaves have also been reported (Lakhanpal, 1952;
Seward, 1912) The earliest record of the fossil
woods from this region goes back to 1882 when
Schenk reponed the occurrence of Cedroxylon
hermanii froh1 Dischaipur Qaipur), Assam. This
wood was subsequently discarded by Sahni (1931b)
on account of incomplete preservation and lack of
diagnostic features of the family Abietineae. At
present about 45 genera belonging 20 families have
been described by various workers (see Table 8).
The import~nt components of, the flora are'
Adenanthera, Ajzelia-Intsia, Albizia, Anisoptera,
Antiaris, Artocarpus, Bauhinia, Barringtonia,
Bursera-Garuga, Calophyllum, Careya, Cassia,
Cinnamomum-Dehasia, Cynometra, Diospyros,
Dipterocarpus, Duabanga, Elaeocarpus
Echinocarpus, Gluta, Heritiera, Holigarnia,
Homalium, Kayea, Kingiodendron, Koompassia,
Lagerstroemia, Lannea or Odina, Madhuca,
Mangijera, Mallotus, Millettia, Ougeinia,
Phyllan th us, Pometia, Sindora-Capazjera-Detan'um,
Shorea, Sterculia, Swintonia, Terminalia and Vitex.
All these elements indicate the existence of warm
tropical rain forest conditions in the area during
Neogene. Most of these components are still
growing in the area. From this evidence it can be
inferred that the vegetation and climate had not
changed much since the Neogene. The occurrence
of Nypa in Garo Hills, Ajzelia-Intsia and Cynometra
ramzjlora near Hailakandi in Mezoram indicates the
existence of coastal conditions in the area during the
Neogene. Obviously, sea had receeded to its present
position since Neogene. The occurrence of certain

genera like Anisoptera, Dzpterocarpus, Koompassia,
Pometia indicates the migration of Indo-Malayan
elements in the flora.

4. Bengal and Bihar Neogene Flora

(A) West Bengal (Bengal Basin)-A rich flora,
comprising mainly the fossil woods has been
worked out from the Neogene exposures of
Midnapur, Bankura, Birbhum and Bardhaman
District of peninsular part of West Bengal. The flora
consists of 26 genera belonging to 10
dicotyledonous families (see Table 9A). In addition,
a palm and an araucarian wood have also been
reported. The important components of the flora are:
Ajzelia -In tsia, An isoptera, Agathis-Arau ca ria,
Calophyllum, Canarium, Cassia, Cynometra,
Dzpterocarpus, klangzjera, Dracontomelum, Gluta,
Kayea, Koompassia, Laurinox)Jlon, Shorea. The
vegetation indicates the occurrence of warm tropical
climate The flora shows general similarity with
other Neogene floras of India particularly with that
of the North-east and the Cuddalore. The flora of
West Bengal, like Cuddalore flora, indicates change
in climatic conditions although the change has not
been as drastic as in the case of flora of Cuddalore.

(B) Bihar-A Late Tertiary flora consisting of a
large number of taxa mostly based on impression of
leaves, fruits, flowers and a few petrified woods has
recently been reported from the Palamu District in
South Bihar (see Table 9B). The assemblage comes
from two different horizons considered to be of
Upper Tertial)' age (Puri & Misra, 1982) exposed
around village Mahudanr. The woods have been
derived from the sandstone bed whereas a large
number of impressions come from the overlying
shall' bed. Sindora, Terminalia and Lagerstroemia
which are represented by fossil woods in the Palamu
flora have been reported from the Pliocene deposits
of Kutch and Rajasthan. On this basis it is surmised
that the woods may belong to Pliocene.
Gymnosperms are totally lacking and the assemblage
is represented by a large number of taxa belonging
to Fabaceae. Thus the available evidence suggests
that drier conditions had set in by the time the shaly
material was preserved. Dipterocarpus and
Anisoptera which were wide spread up to Pliocene
in India as seen in Kutch and Rajasthan are lacking
and the family Dipterocarpaceae is represented in
Palamu flora only by Shorea robusta, which relatively
grows in dry habitats. This probably indicates that
the assemblage of shaly bed represented by
impressions may belong to post-Pliocene time which
continued till today. This is also supported by the
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very close similarity of the present day flora with that
of the fossil one. However, more work in this area
will help in deciphering the precise age of the flora.

5. Central Indian Neogene Flora

Yadekar and Pitchai Muthu (1988) reported the
occurrence of angiospermic plant remains belonging
to both dicots and monocots from the sediments of
Katni Formation in Madhya Pradesh (see Table 10).
The formation has been assigned Mio-Pliocene age.
The assemblage ,onsists of impressions of leaves
representing Leguminosae (Millettia) , Lythraceae
(Lagerstroemia) , Moraceae (Ficus) and a seed cast of
(Rumex) Polygonaceae. This is probably the first
record of Neogene plant fossils from the central
India. More work is required in this area to have a
better picture of the flora of this region.

6. Andaman and Nicobar Islands Neogene
Flora

The area has practically remained
un investigated as far as the megafossils are
concerned except for a few records of Red algae
(Table 11). Gee (1926) was the first to report the
occurrence of Lithothamnion which is now
recognised as Arc.haeolithothamnium. The other
known members of the assemblage are
Aethesolithon, Amphira, Corallina, jania,
Lithophyllum, Lithothamnium and Neosolenopora.
Obviously the area needs detailed exploration for
the study of megafossils of higher plants in order to
know the past flora of the islands.

SIGNIFICANT CONCLUSIONS

The Neogene vegetation of peninsular India is
mainly represented by dicotyledonous woods which
are widely distributed throughout the peninsula.
Palms are infrequent and gymnosperms rare.

During Neogene entire peninsula was covered
by rich vegetation since the climate must have been
more or less uniform on account of situation of the
Indian peninsula in the tropical zone.

All the floras from different basins show very
close similarity in their composition as most of the
genera are common. The wide distribution of
tropical rain forest family Dipterocarpaceae from
East to West and North to South along with other
genera clearly indicates a more or less uniform
tropical .moist climate throughout the peninsular
India during the Neogene.

Aridity could have gradually increased towards
the close of Neogene due to the growing
continentality caused by the rise of the Himalayan
mountains and disappearance of the Tethys Sea in

the North. This resulted in complete eradication of
dipterocarps from Kutch, Rajasthan, Cuddalore and
their recession from the western Himalayan foot
hills to north eastern India.

There were large scale migrations and
admixture of floras over Malaysia, India, Arabia and
Africa during Neogene due to establishment of land
connections by Early Miocene. This was most
probably the time when dipterocarps migrated into
India, colonised the peninsula and spread westward
to Africa via Rajasthan, Kutch and Arabia. Likewise
some genera did migrate into India from Africa as
seen particularly in the flora of Kutch and Rajasthan.

The presence of some families and genera such
as Dipterocarpaceae, Ebenaceae, Rhamnaceae,
Sapotaceae, Ajzelia-lntsia, Gluta, Swintonia along
with the dominance of legumes distinguishes th..::
Neogene flora from the Palaeogene flora of India.
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