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ABSTRACT

An attempt has been made to reconstruct the early Tertiary palaco-environments of Central Indi,
from the study of plant fossils known from the Deccan Intertrappean beds of Nagpur-Chhindwara and Mandl,
regions. This flora indicates a warm tropical climate with heavy rainfall, a long duration of rainy season
and an uniform temperature throughout the year in the Deccan Trap country as against a comparatively dry,
subtropical climate at the present time.  Presence of such a humid climate may be attributed to the almos;
cquatorial position of peninsular India and the sea shore conditons near Nagpur-Chhindwara area during
the Palacocene-Eocene times as shown by the fossils of Cocos, Nypa, Sonneratia and a marine alga Peyssonnelia iy,
the Deccan Intertrappean beds of this region.

INTRODUCTION

One of the basic aims of palaeobotanical studies, especially on megafossils, is 1o
reconstruct the past vegetation. Becayge any plant community is the result of interac.
tion between the plants and surrounding environment, the vegetation of an area is a good
indicator of its climate which is mainly governed by the position of a land-mass in re-
lation to the equator in that particular period and the distribution of land and sea in
that area. Besides, the distribution of neighbouring mountain chains also affects the
climate. Thus, the above three factors are finally responsible for the annual rainfall,
mean annual temperature and wind currents of that region. The palaeoecologist
reads, from the fossil remains, the type of community which they represented, the climate
which controlled the community and the topography which controlled the climate.
Reconstruction of palacoclimate becomes increasingly difficult beyond the Tertiary due to
lack of similarity of plant fossils of those times with the present day forms; but from
the beginning of the Tertiary Period such resonstructions become possible mainly due
to the fact that these plant fossils can be compared and identified with the modern taxa.
However, in case of early Tertiary floras only some broad conclusions can be drawn, as
it is not always possible to compare the fossil plants with modern species. But such
reconstructions become more and more accurate with the successive younger floras.

The Indian Tertiary floras are usually divided into two, viz. the Palaeogene and
the Neogene floras. The most important flora of the Indian Palaeogene is the Deccan
Intertrappean flora which has been of great interest to palaeobotanists, geologists and
others all over the world since the beginning of nineteenth century.  Many attempts
have been made during these years o reconstruct the palacovegetation, pnl;u‘ogt‘oglf‘PhV
and the palacoclimate of the Deccan 'Trap country during the early Tertiavy t-lm:‘j'
Important contributions in this respeet are by Sannt (1940), LAKnANPAL (1970, 19/~“i
1974a), Prakasu (1960, 1972), and MaHABALE (1966, 1979).  While attempting tlu“hi\
reconstructions, the main cmphasis was usually given on (he plant fossil assemblages
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from the Rajahmundry and (he Nagpur-Chhindwara regions.  The Rajabmundry
assemblage being mainly marine in nature, the conclusions were usually drawn on the
basis of plant fossil assemblages occurring in Nagpur-Chhindwara region.  However,
during the last few years a good number of plant fossils have been described also from
the Deccan Intertrappean beds of Mandla District in Madhya Pradesh (Banpr & Kiarri,
1980; Banpr & Prakasu, 1982, 1982a) due to which it has become necessary Lo review the
observations of the carlier workers in (he light of these findings. Thus, while dealing
with the palacovegetation and palacoclimate of Central India during the Deccan Inter-
trappean times, the flora has been broadly considered under following two assemblages :
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Map I—Map of peninsular India showing position of Nagpur-Chhindwara-Mandla area and comparable
west coast localities.

(1) Nagpur-Chhindwara Assemblage
(2) Fossil Assemblage from Mandla District

(1) Nagpur-Chhindwara Assemblage

The flora of Nagpur-Chhindwara has attracted maximum attention of palaeo-
botanists working on the Deccan Intertrappean beds of India. There are a number of
fossiliferous localities (like Mohgaonkalan, Keria, Mahurzari, Takli, Sausar, etc.) in
this region and- because many of the forms are common to these localities, the fossil flora
of this region has been treated as a single assemblage. Most of the plant fossils described
from this arca have already been listed by PrakasH (1960, 1972) and LAKHANPAL (1973).
Prakasu (1972, p. 193) has also given a detailed distribution of (he modern comparable
species of the fossil taxa described from these beds.  Based on the fossil tlova of this region
both LakaanpaL (1970, 1973, 1974a) and Praxasi (1972) have successfully reconstructed
the probable palacocnvironment of this region.  Without going into details, their con-
clusions can be summarised as follows :
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Recently, based on a single wrongly identified record of a so-called dipterocar-

aceovs fossil wood from Mahurzari, Shoreoxylon mahurzarii by PARADKAR (1972), both

Meuer-Homjt (1978) and MAHABALE (1979) have accepted the presence of Diptero-
carpaceae in the Deccan Intertrappean flora of India. MamnasaLe (1979, p. 206) has
even suggested that ... .in the early Deccan Intertrappcan forests Shorea must be grow-
ing on a larger scale than Tectona’’. How Mahabale has deduced this conclusion is
difficult to understand as no fossils of Teclona have so far been described from the Indian
Tertiary, and the history of this genus is still an unsolved problem. Occurrence of
Dipterocarpaceae in the Deccan Intertrappean flora also seems highly improbable as
the Indian fossil record shows that this family is characteristic of Neogene age in India.
Thus, before the presence of Dipterocarpaceac in the Indian Palacogene is accepted,
it is necessary to critically check the identification of the fossil form on which its pre-
sence is accepted in the Deccan Intertrappean flora. A study of the anatomical characters
of Shoreoxylon mahurzarii (PARADKAR, 1972, pp. 19-25, pl. 1, figs. 1-6, text-figs. 1-5) clearly
shows that it has been wrongly identified. The most important anatomical characters of
Dipterocarpaceae are the presence of vasicentric tracheids and gum canals. As none of
these features is present in the fossil wood described by PARADKAR (1972), it is obvious
that the fossil does not belong to Dipterocarpaceae.

Geological history of Diptcrocarpaceac has been discussed in detail by LAKHANPAL
(1974). It is generally believed that this family originated in Western Malaysia and
entered the Indian subcontinent during the middle Tertiary only after the Indian Plate
joined the Asian Plate. So the presence of this family in the Deccan Intertrappean
flora is highly improbable.

Meuer-Homyr (1978, pp. 21, 22) has also accepted the presence of the extant
genera Machilus and Vitex in the Deccan Intertrappean flora on the evidence of
fgssil genera Maghilusoxylon (INcLe, 1974) and  Vitexoxplon (INGLE, 1972), respec
tively, Affinity of Machilusoxylon with the modern wood of  Machilus 1s doubtful
ZlS‘ l}'le fossil does not show the presence of oil cells, a characteristic featue of Lauraceac.
Similarly, identification of Vitexoxylon has also been doubted by Praxasu (1974, p. 134).
Hence the presence of Machilus and Vitex in the Decean Intertrappean flora should not
be acccpte.d till more evidence is available. Muner-Homjr (1978, p. 21) has also included
some fossils, like Oleoxylon (Paravkar & Josni, 1971) and Perrottetioxylon (CHITALEY,

of
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Pati. & Hunnarcikar, 1971) under the Deccan Intertrappean flora. Both these
taxa are reporied without a detailed description, photographs or text-figures. As
itis difficult to ascerain their aflinities, such taxa should not be taken into consideration
while reconstructing  the  palacovegetation and the palacoclimate  of the Deccan
Intertrappean fora.

Beside (he fosstliferous localities discussed above, one more locality in this area
from where plant fossils have been deseribed is Nawargaon in Wardha District of Maha-
rashtra.  The arvea lies about 50 ki south-west of Nagpur and appears to be an extension
of the Nagpur-Chhindwara assemblage.  The fossils described rom this arca include
both dicot woods and palms.  Palms are represented by four species of Palmoxylon, impor-
tant amongst which is Palmoxylon livistonoides  (PrakasH &  AMBWANI, 1980) said to
possess aflinities with the extant genus Lavistona. The latter is represented in India by a
single species L. jenkinsiana which grows in the evergreen forests of Upper Assam, but
most plentiful in the Nowgong District, Naga Hills and Lower hills, and outer valleys of
Sikkim. However, Palmoxplon livistonoides has been shown to possess similarities with
Livistona chinensis which is indigenous to China and Japan and not with Livistona jenkinsiana.
As mentioned by Prarasa axp Amwani (1980), it seems quite likely that a somewhat
anatomically similar species of Livistona might have been growing in the Deccan Trap
country during the Intertrappean times. The other important palm fossil described
from this locality is Palmocaulon hyphaencoides by SueTe AND KuLkarnt (1980) showing
nearest affinity to the extant palm genus Hyphaene which is represented in India by a
single species Hyphaene indica restricted to the western coast.

The fossil dicot woods described from this locality are Aristolochioxylon prakashii
KuLkarnt & PatiL (1977), Evodinium indicum, Amooroxylon deccannensis and  Sonneratioxylon
nawargaoensis (BANDE & PrakasH 1982) showing affinities with woods of Aristolochiaceae
and the modern taxa FEuvodia roxburghiana, Amoora rohituka—A. walichit, and Sonneratia sp.,
respectively. Evodia roxburghiana is a small to medium-sized tree common in the hills
of Southern India upto 2,150 m, Assam, Sibsagar, Nowgong, Khasi and Jaintia Hills at
1,200 m, and also in the forests of Tennasserim, the Andamans and Ceylon at 600-
1,800 m from M. S. L. Both the species of Amoora, viz. Amoora rohituka and A. walichii,
occur in the evergreen forests of north-east India. Lastly, the modern genus Sonneratia
is a mangrove tree, four species of which occur in the coastal forests of India. The pre-
sent day distribution of all these comparable species suggests that the climate near

Nawargaon was much more humid during the Deccan Intertrappean period as compared
to the present day.

(2) Fossil Assemblage from Mandla District

As mentioned earlier, a good number of fossils have now been described from
the Deccan Intertrappean beds of Mandla District in Madhya Pradesh.  Four fossiliferous
localities have so far been discovered from this area, the relative positions of which have
recently been given by BANDE AND Prakasu (1982a). A list of fossil taxa so far described
from this arca alongwith the distribution of their modern comparable species 1s given
in table 1. However, in this table only those forms have been included whose compari-
son with the modern taxa appears (o be corvect. A study of the above table clearly in-
dicates that most of the species represented me this fossil assemblage do not ocear no'w-;l-
days in Mandla region.  Rather, they are presently distributed  in

: the more moist
forests of Western Ghats and north-cast India,
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PAL:\EOCL[M/\TOLOG]G(\L QONSIDERATIONS
(rom the various

With the above mentioned palacobotanical data available
fo reconstruct

Decean Intertrappean assemblages of Central Tndia it may be interesting ) L
the past climate ol these arcas and compare it with their pl‘f}ﬁ(‘ﬂl d:\y.cllmntc. lhc
climatological data whiclh has been compared includes details ]‘l‘;_{:,lr(lln;? mrmlh-wmc
mean of daily maximum and minimum temperature, month-wise mean of rainfall and the

number of rainy days per year. This data has been taken from the Climatological Tables

of the Obscrvatories published by Indian Meteorological Department. Ihm, climato-
logical details (rom Nagpur, Chhindwara and Mandla were readily available, and they

have been reproduced here in tables 2, 3 and 4, respectively.

For a reconstruction of the early Tertiary climate of Central India the next logical
step is to select a few representative localities where modern plant assemblages similar
to the fossil are found. The climatological details of these localities can be considered
to indicate the past climate of the fossiliferous area. The past and the present climato-
logical data from these arcas can then be compared so as to understand changes
in the climate of the fossiliferous area and also to visualize the probable reasons for these
changes.

A look at the modern distribution of the comparable extant species of
Nagpur-Chhindwara-Nawargaon and Mandla assemblages indicates that most of these
forms are now-a-days distributed in the wet evergreen to semi-evergreen forests of the
Konkan and those of the Western Ghats (Cooke, 1958) in Karnataka. In the Mandla
assemblage the modern species thus represented are: Hyphaene indica, Homalium zeylanicum,
Hydnocarpus wigltiana, Garcinia xanthochymus, Sterculia foetida, S. guttata, Grewia laevigata,
Atalantia monophylla, Limonia asidissima, Gomphandra tetrandra, Gomphandra polymorpha, Heynea
iryuga, Barringlonia acutangula, Bischofia javanica and Syzygium cumini. Bursera serrata although
not represented in the modern flora of these areas is known to occur in the eastern
moist zone of Bengal, Assam, Orissa, Chittagong and tropical forests of Upper and Lower

Burma and in Rajahmahal hills, extending to Eastern Ghats especially in valleys and
along the water cources. Similarly, Polyalthia simiarum, also an evergreen tree, inhabits
the moist forests of Orissa, Mayurbhanj, in the lower hill forests of North Bengal, Assam,
Chittagong hill tracks and Burma. Another comparable modern species Draconlomelum
mangiferum is now restricted to the Andaman and Nicobar Islands and Burma. How-
ever, this species has been described from the Neogenc localities of the Siwaliks and
West Bcngal' (PRAI?ASH, 1979 ; Grosn & Rov, 1979}, thus indicating that it was well
;\?l;‘);c;cmlcc} in VIndla i the past but ha§ bec:ome r(;*s.trictccl to Burma and Andaman-
ar Islands due to changes in the climatic conditions.

Ir_x the Nagpur-Chhmdwam-Nawal-gaOn assemblage, the modern  comparable
laxa's\‘Nhlch f)ccur mm the wel cvergreen forests of Konkan and Western Ghals are Musa
< , £ re Lo s . _ .

:}3., orzlnera{za]c;pelz//(/, Lilacocarpus Jerrugimeus, Ailanthus malabarica, Barringtonia acutanguld,
elrametes nudiflora, Amoora rohituka o ' T :
) w rohuka and Loodia roxbure Tliwe &5 somoned 1h :
fossil assemblages of Nagpur-Chhir oxburghiana.  "T'hus it appears that [!u
el ges o agpur- ‘l_l».lndw;n'u-Nuw;n'gu()n aen amd the Mandla Tistiet
Iélggkslafozlcst} type - Central India comparable 10 the one found today in the
onkan and (he cser ) N . )
ercenta p 16 Western Ghats, However, (he Mandla assemblage shows a greater
yarcy )CU » NN ‘_‘.'.‘ , ) ¢ L
. e cvergreen speeles than - the N“Hl““"(Illllll\(l\\’ill'&l'N:l\\".‘ll‘t{';l()ll assem-

blage.
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Table 1-—Distribution of modern comparable species of fossil taxa from the Deccan
Intertrappean beds of Mandla District

Fossil Species

PALMALE

Hyphasneocarpon indicum Bandc.
Prakash, & Ambwani, 1982

ANONACEAE
Polyalthioxylon parapaniense
Bande, 1973

FLACOURTIACEAE
Homalioxylon mardlaense Bande,
1974

Hydnocarpoxylon indicum Bande
& Khatri, 1980

GUTTIFERAE
Garcinioxylon tertiarum Bande &

Khatri, 1980

STERCULIACEAE
Sterculioxylon deccanensis Lakhan-
val, Prakash & Bande, 1979

Sterculioxylon shaipurensis
Bande & Prakash, 1980, 1982,

Geophylolog y, 12(2)

Modern comparable specics Habit and distribution in Indian
region
Probably Hypraene indica A branched palm distributed all along the

western coast upto Croa,

Polyalthio simiarum An cvergreen tall trec in the moist forests
. ol Orissa, Mayurbhanj, in lower hill forests
of North Bengal, Assam, Cittagong hill tracks

and Burma.

Homalium tomentosum & H. lomentosum—A large deciduous tree common

Homalium zeylanicum in Upper and Lower Burma, and scattered in
Chittagong and in the Ganjam District of
Tamilnadu.

H. zeylanicum—In the evergreen forests of
Western Ghats.

Hydnocarpus alpina & H. H. alpina—A small to medium-sized tree

wightiana growing in the hill forests of Western Ghats
from South Kanara to Travancore upto
1,800 m, also in the low hills of Ceylon.
H. wightiana—A moderate-sized tree common
along the Western Ghats from Konkan soutk-
wards ascending to 600 m, also below the
Ghats in Malabar and Kanara.

Garcinia cowa & G. G. cowa—A large tree growing in Assam

xanthochymus ascending to 900 m, Chittagong, Andamans
and Burma, rarely found in North Bengal,
Bihar, and Orissa. Also in the Nilgiris and
elsewhere in the Peninsula.
G. xanthochymus—A moderate-sized tree grow-
ing in North Bengal up to 1500 m, evergreen
forests of Assam, Chittagong, Burma, Anda-
mans, Orissa, Andhra Pradesh, Western
Ghats from North Kanara southward.

Sterculia foctida & S. S. foetida— A\ large deciduous tree on the west
angustifolia coast at low eclevations from Konkan south-
wards, Ceylon and M artaban and Upper
Tenasserim in Burma.
S angustifolie—A\ small  to mediumesized
tree found in Lower Burma  from Martaban
(o Tenasserim.
Storculia foetida, S, puttata & Sterculia guttata—\ medium-sized  tree found
S campannlata i the evergreen forests of Western Ghats to

Travancore, ascending up to 600 m in Assam
and "Penasserinm e Burma



Table 1—(Contd.)

Fossil Species

e e e et e e e e e e e e -

TILIACEAL

Grewioxylon sp. cf. G. maiwrzariense Growia lacvigala

Lakhanpal, Prakash & Bande,
1979

ELAEOCARPACEAE
Elagocarpoxylon mandlaensis

1979

RUTACEAE

Atalantioxylon indicum Lakhanpal, Atalantia monophyla &

Prakash & Bande, 1979

BURSERACEAE

Burseroxylon preserratum Prakash  Bursera serrata
& Tripathi, Bande & Prakash,
1982a

ICACINACEAE
Gomphandroxylon samnapurensis
Bande & Khatri, 1980

MELITACEAE
Heyneoxylon tertiarum Bande &

Heynea trijuga
Prakash, 1980, 19824

ANACARDIACEAY;,
Dracontomelumoxylon mangifern-
moides Ghosh & Roy, Bande &
Khatri, 1980, Bande &
Prakash, 1982a
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Echinocarpus sigun &
Lakhanpal, Prakash & Bande, Echinocarpus assamicus

Limonia acidissima

Gomphandra tentrandra

e e et A Yot e Mt A S o i i s i

Dracontomelum mangiferum

e e e e e e e e e Bt e e S Bl St At e s e —_———— e —

Modern comparable species

Iabit and distribution in Indian
region

———— e —

8. campanulata—A large tree found in Lower
Burma from Mertaban to Margui, Tenasserim
and Andamans.

A small to medium=sized tree found in the
outer Himalayas [rom the Jamuna eastwards
to Bengal, in Chittagong, Assam, central and
southern India, the Andamans and Burma,
ascending upto 900 m.

E. sigun—A large trec growing in Khasi hills
and Burma at elevations from 900-1500 m.

5. assamicus—A large tree occurting more

or less gregariously on river banks throughout
Assam, also in Sikkim.

A. monophylla—A small evergreen tree fcund
throughout the mountain regions of South
India, Bihar, Orissa, Assam and Ceylon, ex-
tending to the Andamans and Burma,

L. acidissima—A small tree growing in the sub-
Himalayan tract from Ravi eastwards ascend-
ing to 12,00 m throughout the dry hill forests
of Punjab, Uttar Pradesh, Maharashtra,

Karnataka, Tamil Nadu, Andhra and Upper
Burma.

A tree of eastern moist zone of Bengal, Assam,
Orissa, Chittagong and tropical forests of
Upper and Lower Burma, in Rajmabhal hills,

extending to Eastern Ghats especially in valleys
and along water courses.

A large shrub or small tree growing in the
Western Ghats from North Kanara south-
wards, Nilgiris and Anamalais upto 1,800 m
elevation, also in Ceylon.

A small tree found  in sub Himalavan tract
upto 1500 m from Kumaor eastwarnds to
North Bengal. Plain and Hill forests of \ssan.
Lastern — Ghats,  Western Ghats,  Burma,
Southern Ghina, Thailand. Malay Peninsula
and Sumatra.

A tall evergreen (ree common espectally
damp places along the steams in the Anda-
man and Nicobar Islanas.  In Burma (ound
i Myitkiyana, Katha and Mergui.
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Table 1—(Gontd.)

Fossil Species

Modern comparable species

Habit and distribution in Indian
region

MYRTACEAL

Syzigioxylon mandlaense Ingle,

Svigiem comim
1972a

A tree growing throughout India.

LECYTHIDACLEAY,
Barringtonioxylon mandlacnsis

Barringtonia aculangule & 1.
Bande & Khatri, 1980 '

B. acutanguln - middle-sized evergreen tree
Dlerocarpa

found in sub-Himalayan tract from the Ganges
castwards, Bengal, Central Tndia, the Penin-
sula and Burma, chiefly on banks of streams
and in moist placcs,

B. plerocarpa-an cvergreen tree found in Pegu
and Martaban in Burma.
EUPHORBIACEAE

Bischofinium deccami Bande,

Bischofia javanica
1974

A large deciduous tree found in the sub-
Himalayan forests and outer hills, from
Jamuna eastwards, ascending to 4,000 ft in
Chhota Nagpur, Western Peninsula, Assam,
Chittagong, Upper and Lower Burma.

Chiefl in shady ravines and on the banks
of the streams.

In order to geta more clear idea of the climate in Central India during the Deccan
Intertrappean times it is now desired to compare the climatological details of Mandla,
Chhindwara and Nagpur with those from some representative places of Konkan and
the Western Ghats. Three such places, viz. Ratnagiri, Mangalore and Palghat have
been selected for this purpose and the details of temperature and rainfall from these
places have been reproduced in tables 5, 6 and 7. A comparison between the rainfall
and temperature of these west coast localities and the fossiliferous area brings out some
interesting conclusions.

The mostimportant observation is the difference in the past and the present annual
rainfall. At Ratnagiri and Mangalore, the annual rainfall is more than 3,000 mm
and at Palghat it is about 2,000 mm (Tables 5-7). Compared to this the annual rainfall
at Chhindwara and Nagpur is much less being about 1,100 mm and at Mandla it is
about 1,400 mm (Tables 2-4). The number of rainy days per year in the above west
ccast localities are much more as compared to those at the fossiliferous areas. The
number of rainy days per year are 101 at Ratnagiri, 122 at Mangalore and 107 at
Palghat.  Compared to this the number of rainy days per year at Mandla, Chhindwara
and Nagpur are 73, 62, and 60 respectively. Similarly the number of months with nearly
100 mm or more of rainfall per month is much more in (he west coast localities than
at the fosiliferous areas. At Palghat the monthly rainfall is more than 100 mm in
eight months of a year (Table 7), at Mangalore 100 mm or more raintall per month occurs
in six months of a year ("Table 6) and at Ratnagirt (he rainfall is more than 100 mm
per month in five months of o year (Table 5). Comparatively at Mandla, Chbindwara
and Nagpur the rainy scason is restricted (o only fowr months of a year when the montbly
rainfall is more than 100 mm.  The above compartson indicates \ much longer duration
of rainy season in Central India during the 'lnl(‘rn‘;lpl)mn times ay compared to today.
Geophytology, 12(2) 159



Table 2—Climatological data from Nagpur

-

Place—Nagpur Lat. ere(')—(,-_,l_\{k_ ;m;g. 79°03’F, Height above M.S.L. 310 m~ o
= NG o Rain fall
Month Air temperature o Haum.
T No o
R:‘\’h”(‘ miln.)"’(! total mm rainy days
January 28.6 12.7 15'(]4 [])i
February 32..5 15.1 ' N
March 36.4 19.1 24.5 0
April 39.7 23.9 2.2 A
May 42.8 28.4 2 .
Jlu]c 38.4 26.9 ] 74’-3 8-2
July 81,0 94.0 351.5 16.9
August 30.4 23.7 ailkel 110
September 315 231 180.5 05
October 31.9 20.0 Bil8 44
November 29.9 14.1 8.7 0.4
December 28.7 12.1 1.7 0.1
Annual total or mean 33.5 20.3 1127.3 60.5
Table 3—Climatological data from Chhindwara
Place—Chhindwara Lat. 22°06’N Long. 79°E Height above M.S.L. 685 m
Month Air temperature Rainfall
Daily Daily Monthly No. of
max.°C min.°C total mm rainy days
January 25.5 10.6 23.2 1.8
February 29.0 12.8 LT 0.3
March 32.9 17.0 12.9 1.8
April 36.4 21.9 125 13
May 39.4 26.1 13.3 1.1
June 35.2 24.9 146.4 9.4
July 28.4 224 319.4 16.6
éugust 27.7 21.9 283.3 14.4
CAIERLbeg 29.0 21.3 188.3 11.0
October 29.3 17.7 69.1 +.3
November 27.7 11.8 21.5 0.3
December 926.3 9.8 95 0.3
Annual total or mean 30.6 18.2 10041 62.6
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Table 4—Climatological data from Mandla

Place—Mandla Lat. 22°35’N  Long. 80°22°L  Height above M.S.L. 413 m
Month Adr temperature Rainfall

Daily Daily Monthly No. of

max. °C min.°C total mm rainy days
January 26.0 8.8 28.7 2.7
February 29.3 10.1 15.3 1.7
March 3.7 14.1 27.6 2.1
April 37.9 19.1 13.9 1.9
May 41.3 24.3 7.7 0.9
June 345 25.3 131.7 8.7
July 30.1 23.3 480.4 20.2
August 29.2 23.1 419.5 18.9
September 30.2 22.3 213.7 11.6
October 30.5 17.6 70.6 3.9
November 28.1 9.9 8.7 0.2
December 26.6 1.8 2.8 0.3
Annual total of mean 31.7 17.1 1420.6 73.1

Table 5—Climatological data from Ratnagiri

Place—Ratnagiri

Lat. 16°59’N  Long. 73°20’'E Height above M.S.L. 35 m

Month Air temperature Rainfall

Daily Daily Monthly No. of

max.°C min.°C total mm rainy days

January 30.9 19.4 0 0
February 30.7 19.8 0 0
March 31.4 22.6 0 0
April 32.1 25.6 2.6 0.2
May 32.7 26.8 31.7 3.1
June 30.5 25,2 915.7 19.5
July 28.6 24.7 969.1 27.4
August 28.3 24.1 661.0 25.7
September 29.1 23.8 238.6 15.8
October 30.8 23.6 169.3 7.3
November 32.4 211 33.7 1.8
December 32.0 20.0 1.5 0.1
Annual total of mean 30,8 RA| 3023.2 101.1
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Table 6—Climatological data from Mangalore

Place—Mangalore Lat. 12°52’N  Long. 74°51’15  Height above  M.5.1.. 22m
Month ‘;\ir temperature Rainfall
. D:li]y_ - >D;;i|y Monthly No. of
max.°C min.°C total mm rainy days
January 31.4 21.7 4,7 0.3
February 31.1 22.8 1.9 0.1
March 31.7 24.5 8.9 0.5
April 32.4 26.1 40.0 2.3
May 32.1 26.0 232.7 8.8
June 29.4 23.9 981.6 25.0
July 28.5 23.5 1058.6 28.7
August 28.5 23.6 576.9 24.3
September 28.7 23.5 267.0 16.5
October 29.8 23.8 205.9 10.5
November 31.1 23.2 70.6 4.6
December 31.7 21.9 18.2 1.1
Annual total or mean 30.5 23.7 3467.0 122.7
Table 7—Climatological data from Palghat
Place—Palghat Lat. 10°46’'N Long. 76°39’E  Height above M.S.L. 97 m
Month Air temperature Rainfall
Daily Daily Monthly No. of
max.°C min.°C total mm rainy days
January 33.5 22.3 3.8 0.3
February 35.7 23.0 5.5 0.6
March 37.4 24.5 17.2 1.5
April 36.0 25.3 106.7 5.6
May 33.4 24.8 192.3 9.4
June 29.3 23.3 414.1 20.7
July 28.1 22.6 546.2 21.0
August 28.8 23.1 274.1 15.4
Septemler 30.3 23.1 125.5 10.4
October 30.7 23.4 242.8 12.7
November 31.8 23.0 112.0 6.3
December 32.1 22.2 18.4 1.0
Annual total or mean 32.3 234 2058.6 107.9
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Another important observation is the range of variation in the daily minimum
and maximum temperatures at the west coast localities as compared to the fossiliferous
areas. A study of the temperature data from Ratnagiri, Mangalcre and Palghat clearly
indicates an almost uniform warm climate throughout the ycar with practically no
winters. The range of daily maximum temperature throughout the yecar at Ratnagiri
and Mangalore is 28°-33°C: (‘Tables 5, 6) and at Palghat 28°-37.5°C: (Table 7). Simi-
larly the range of daily minimuwm temperature is 19°-27°C at Ratnagiri, 21°-26°C at
Mangalore and 22°-26°Ct at Palghat.  Compared to this there is much more variation
m the annual range of daily maximum and minimum temperatures at Mandla, Chhin-
dwara and Nagpur. At Mandla the daily maximum temperature ranges from 26°-
41.5°C and the daily minimum between 7° to 26°Ci with at least four months having
daily minimum temperature around 10°C: (Table 4). At Chhindwara the range of
daily maximum temperature is 25° to 40°C and daily minimum 9° to 26°C (Table 3).
Lastly, at Nagpur the 1ange of daily maximum temperature is 28° to 43°G and daily
minimum between 13° 10 29°C (Table 2). The above comparison of the temperature
data from the fossiliferous localities and the comparable modern arcas clearly indicates
that the climate in Central India during the Intertrappean times was much more uniform
throughout the year with winters almost totally absent or very mild. This factor along-
with a much higher rainfall must have been responsible for the growth of a tropical
evergreen forest very similar to the modern forests of the Konkan and Western Ghats
during the Palaeocene-Eocene times in Central India. However, while Nagpur-
Chhindwara-Nawargaon area is presently covered by a tropical, dry deciduous forest,
a tropical moist deciduous forest occurs at Mandla today (CrampioN & SETH, 1968). -

Having 1econstructed a humid tropical climate with an uniform temperature
throughout the year and an annual rainfall above 2,000 mm per year in Central India
during the Palaeocenc-Eocene period, it is ncw cesirable to search for an explanation
for the occurvence of such a climate in this area and its subsequent change. Two factors
must have been mainly responsible for this, viz., (a) the position of the Indian subcontinent
during the late Cretaceous-early Eocene times, and (b) tbe distribution of land and
sea in this area during this period. Considering tne position of the Indian Plate during
the late Cretaceous to early Tertiary times as indicated in the palaeogeographical
maps given by various workers (Dietz & HoLDEN, 1973 ; SEYFERT & SIRKIN, 1973;
ScHUSTER, 1972), it becomes quite evident that the Peninsular India was occupying a
much southern latitudinal position at that time as compared to today (Map 2). The
Nagpur-Chhindwara-Mandla area which is presently located between about21° to
23.5° north of equator was almost equatorial in position during the Palaeocene-Eocene
times. This equatorial position of presentday Central India must have been one of
the main causes for the presence of a typical tropical climate in this area during the early
Tertiary time.

Another factor which must have influenced the past climate was the presence of
coastal cnvironment in Central India during the Palacocene-Eocene times. Based on the
presence of fossils of coastal plants like Cocos, Nypa, Sonneratia etc. from Mohgaonkalan,
LakuanvaL (1970, 1974a) has envisaged the presence of an arm of Tethys sea 1
Central India during this period. This suggestion finds further support in the
recent findings of a marine alga Pepssonn:lin lrom Mohgaonkalan beds by Banpe, PRAKASH
aNDp Bonoe (1981). L'hus the presence of a sea in (he near vicinity alongwith the equa-
torial position of the Indian peninsula resulted inw mueh uniform warm humid ropical
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Map 2—Map showing position of different continents at the end of the Ciretaccous Period (From Diet,
& Holden, 1973, p. 827).

climate in Central India during the Palaecocene-Eocene times. Yet another factor
which also must have influenced the climate of this region is the formation of Western
Ghats. With the elevation of these mountain chains in the post-trappean times the
main land mass of the Deccan Plateau was cut oft from the main onslaught of the south-
west monsoon resulting in the decrease in rainfall in this area. Thus thz withdrawl of sea
from Central India, the northward drift of the Indian Plate, and the formation of
Western Ghats in the post-trappean times were cumulatively responsible for the
establishment of present day tropical, dry deciduous to moist deciduous vegetation in
Central India as against a tropical, wet evergreen forest of the past.
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