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I. INTRODUCTION

Mr. President, Fellows of the Palaeontological
Society of India and Invited Ladies and Gentlemen.

I am much thankful to the Executive Council of
the Palaecontological Sociely of India for doing me this
honour by inviting me to deliver the first lecture in the
series “Professor Mulk Raj Sahni Memorial Lecture”
and thus to Inaugurate this series of lectures, as Dr. M. P.
Singh, Secretary of the Society has said in his letter to
me in this connection.

I understand it from the Secretary’s letter that this
lecture series is planned to be an annual feature to be
held on March 1, which is Professor Sahni’s birth day.
I consider it the most appropriate way in which Palaeon-
tological Society of India has decided to perpetuate the
memory of the Founder President of the Society. And
resources permitting, if I may suggest, the Society may
think of instituting a Scholarship or a Medal to be
awarded to a meritorious student of Geology at the M.Sc.
examination of Lucknow University.

I wish them all success.

I wonder why such a great honour has been done
to me by the Executive Council of the Palacontological
Society of India. As the Secretary says in his letter to
me in this connection, I am chosen to deliver the Inau-
gural Lecture of this series because of my long associa-
tion with Prof. Sahni and that long association of mine
with Professor Sahni, if I may reveal it, extends over
more than 45 years. During this long span of time I
often had occasions to praise him for the signal services
that he has rendered to the cause of Palaeontology in
India by taking che lead in establishing this Society.

While I have expressed my praise to Professor
Sahni for his sustained efforts in stabilising this society
and nurturing it, I had, I must mention that also, a few
occasions to criticise him in connection with the way of
working of Executive Council of the Society. And I must

admit it very happily that he received my criticism quie-
tly and without any protest; and with all that our friend-
ship continued unaffected in any way.

I thankfully take this opportunity you have given
me, to pay in the form of my today’s lecture, my homage
to my late lamented friend, Professor Mulk Raj Sahni. 1
hope you will take this lecture in that light.

My today’s lecture will be not any thing of an aca-
demic feature, but it will be in the form of briefly nar-
rating my recollections of some of the several discussions
I had with him during his long period of our friendship.
This way I believe I would be revealing his academic
trend of mind and efforts at fostering the cause of Pala-
eontology and Stratigraphy in India. Being most of my
life concerned with the Cretaceous rocks of Narmada
valley and of South India, naturally in what follows more
space would be taken by recollections of our discussions
pertaining to these rock formations.

From Professor Raj Nath my teacher at the Bena-
ras Hindu University, I had back in 1931, heard of Dr.
Mulk Raj Sahni as a capable Palaeontologist. He had
by then made valuable contributions to Palacontology of
Jurassic and Cretaceous Terebratullids of Great Britain.

Towards the middle of 1935 Dr. Sahni was trans-
ferred from the Burma Circle of the Geological Survey of
India to the Calcutta office as Palaeontologist to the Geo-
logical Survey. I had then, as a research student, gone
to Calcutta for consulting literature in the Library of the
Geological Survey and for comparing my Bagh speci-
mens with the Types in their collection. And that was
the first occasion I met Dr. Sahni.

II. BAGH BEDS OF NARMADA VALLEY AND UPPER CRE-
TACEOUS ROCKS OF SOUTH INDIA

He made kind inquiries about the way I had plan-
ned my work on the Bagh Beds and promised all possi-
ble help in my work. He very much appreciated my

This titie is adapted from ‘I Some Times Think’, title of a collection of Reflective Essays by Stephen Paget which I had read in 1925,
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plan to cover the stratigraphy as well as palaeontological
study of all the invertebrate groups of fossils in these
rocks, because that would give me the full picture of
those deposits and also because except Vredenburg’s
work (1907, 1908) on ammonoids no detailed and sys-
tematic work was done on the fauna of these rocks since
the days of the first detailed field report on these rocks
by P.N. Bose in 1884 where he had, however, given
a list of fossils only tentatively identified by him.

On this occasion we had a very helpful discussion
and he encouragingly justified my creation of a new
genus Malwirkynchia for placement of the Bagh rhyn-
chonellids which Bose had reported as Rhynchonella plica-
tiloides Duncan. He offered appreciative comments also
on my work on Bagh echinoids which was soon to appear
in the Proceedings of the Indian Academy of Sciences.

Thence onwards this first contact between us deve-
loped soon into a close life long friendship, and now we
are separated by his sad demise. We had during this
long period of our friendship occasions to meet often in
Calcutta and elsewhere, and discuss various aspects of
Palacontology and Stratigraphy of Indian rock forma-
tions. Naturally enough these discussions were more
often about the Bagh Beds and their stratigraphic and
faunal relationship with the Upper Cretaceous deposits
of South India, which have been all these long years the
main area of my interest.

For the purpose of my today’s lecture I would con-
fine my attention only to the major aspects of stratigraphy
and related problems of these deposits without paying
much attention to their lithological characters and the
voluminous heap of palaeontological details collected by
me and my colleagues on which our conclusions regar-
ding them are based.

The stratal units (Chiplonkar & Badve, 1972; Chip-
lonkar, Badve & Ghare 1977) namely the Trace Fossil
Horizon, the Opster Bed and the Fhabotrigonia (originally
reported as Astarte) Turritella Bed coming above it, which
are developed in the upper part of the Nimar Sandstone,
along with itsincreasing clacareous nature, are found to
occur over much of the extent of the Bagh Beds. They
are thus positive evidence of marine deposition of the
Nimar Sandstone, only the earlier part of it being fresh
water (fluviatile).

At Bagh we (Chiplonkar and Badve 1976; Chip-
lonkar, Ghare and Badve 1977) have collected a few
small oyster shells at a horizon some feet below even the
Trace Fossil Horizon, and we hope to be able to trace their
occurrence over a wider extent. This should indicate
that ingress of marine waters into the Narmada valley
had taken place even prior to deposition of the Trace Fos-
sil Horizon, and thus prove that the Nimar Sandstone,
excepting its very lower portion, was depostited under
marine conditions,

In 1972 and again in 1974, while discussing the
results of work by my research students, Professor Sahni
was curiously enough inclined to know if the plant bear-
ing bed reported by Murty et al. (1963) from Umrali
of Nimar Sandstone and support Medlicott (1875) in ta-
king the Nimar Sandstone, at least the lower part of it,
as representing or belonging to the Mahadevas of the
Upper Gondwanas, and that too when even Bose (1884)
had already separated it stratigraphically from the Maha-
devas, and assigned to it Lower Cretaceous age.

It should be mentioned here that as the latest find-
ings by my colleagues Badve and Nayak (1982), the Umr-
ali Plant Bed of Murty et al. (1963) has unconformable
relation towards the Nimar Sandstone as shown by pre-
sence of gritts and conglomerate, and it has to be allied
with the Than Beds of Kathiawar.

The earlier workers like Bose (1884), Mukherjee
(1938) and very lately workers like Poddar (1964), Murty
et al. (1963) and others have without bestowing any cri-
tical thought on it, have taken the entire Nimar Sand-
stone (except a thin calcareous layer at its top near
Amlipura) as of fresh water origin and separated it from
the succeeding limestone marl sequence of the Bagh Beds,
as a distinct unit laid under fresh water conditions, and
assigned it a Lower Cretaceous age.

I tried to impress upon him that repeated vistis to
the exposures of the Bagh Beds through out their extent
in the Narmada basin, have yielded us abundant field
and fossil evidence to show continuous depositional con-
tact of the Nimar Sandstone with the overlying lime-
stone sequence and thus we can not but take it as an
integral part of the Bagh Beds.

In view of the wide occurrence of these above men-
tioned horizons in the Nimar Sandstone as also the two
Inoceramus Beds and the two Coralline Limestone Beds com-
ing higher up in the sequence Professor Sahni was incli-
ned to call them zones and treat them as biozones against
the background of the efforts of Pal (1970, 1971) towards
biozonation of the Bagh Beds. But considering the quick
lateral and even vertical passage into the associated
sediments as stressed by us on the basis of our exten-
sive field observations and contents, he was reconciled to
our attitude to take them just as horizons with concentra-
tions of certain species in response to suitable environ-
mental conditions, and thus treat them as indicative of
facies aspects rather than biozones with a sense of time
aspect.

During our discussion Professor Sahni used to be
usually inclined to go by the views of Bose (1884), Mukher-
jee (1938) and others, and consider Bagh Beds to cor-
respond and be correlatable with the different members
of the Upper Cretaceous formations of South India and
to span over much of the Upper Cretaceous period. But
voluminous evidence which we had collected by a critical
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and systematic study of more than two hundred species
which we on many occasions had brought to his notice,
and that some of the species including some of ammo-
noids with younger and older affinities occurring together
at different horizons within the series without any
regular sequencial relations he was ultimately brought
round to accept our interpretion that Bagh Beds spanned
over a considerably shorter period of time (Albian to
Turonian) as compared to the South Indian deposits
and also agreed that the Bagh Beds constituted a single
palaeontological unit. He also noted with a sense of
appreciation that with repeated occurrence of Inoceramid
and opster beds to which evidence from the distribution
of trace fossils has been lately added (Badve and Ghare
1978), we have been able to demonstrate to him that
Narmada valley was visited during the Bagh period by
four marine trangresions and regresions.

Apart from the voluminous evidence as collected
by us on the basis of more than 200 species, at species
level which we had placed before Professor Sahni, he was
amazed to see the strong faunal contrast to be found
so obviously between Trichinopoly and Narmada basins
in respect of faunal elements even above species level
when it was pointed out (Ghare and Badve 1978) to him
that even the gross faunal elements such as Nautiloids,
the ammonoids like Desmoceratids, Acanthoceratids,
Puzzosids, Phylloceratids, Turrilites, Hamites, Baculties and
Anisoceras, the bivalves Pychnodontes and Rudistes, the
Terebratulids are totally unrepresented in the Bagh Beds;
while these elements are varietally and numerically abun-
dant in the Upper Cretaceous of South India; further,
Gastropods and Echinoids also are far more varied and
abundant in the South Indian deposits. But Placenti-
ceratidae and Goilopoceratidae are much better represen-
ted in the Bagh Beds than in the South Indian Cretace-
ous. And then the precentage of European element
was much higher in the Bagh Beds.

With these facts placed before him and all this with-
out my soliciting any comments from him, Professor Sahni
remarked that with so voluminous evidence which has
now been put forth by you and your colleagues, he was
unable to understand why these workers like Verma
(1968, 1969). Sastry and Mamgain (1971), B R. J. Rao,
and others, choose still to cling to the idsea of correlata-
bility and direct faunal connection between these two
basins of sedimentation. He agreed that according to
what we had already pointed out (Chiplonkar and Badve,
1968), whatever species are said to be common to the
two basins are too few in the whole fauna as such and
must hav travelled along an indirect route, most probably
via the Mozamique Channel.

And with very expressive eyes, which some of us
to be sure must have had occasions to note, he said well
the discussions we have been having on these problems all

these days, I must say, have proved fruitful.

At this stage I asked him if he recollected Wadia’s
views which he had cited in his Presidential Address
(Shani, 1941). He was amusingly surprised when I
read it out to him from Wadia’s 1926 edition of Geology
of India—there Wadia observes that they differ

“As widely as it is possible for two formations of
the same age to differ.”

and that this contrast

“Denotes a complete isolation of the two seas in
which they were deposited by an intervening land barrier
of great width, which prevented the inter-sea migrations
of the animals inhabiting the two seas™.
and then I also showed him from his Presidential Add-
ress that even after referring to this observation by Wadia
he had continued to cite views (by implication) of Bose
(1884) Mukherjee (1938) followed by a plea to rethin-
king on the palaeogeography of the Cretaceous period.
And to this he replied smilingly “so now we have the re-
sults of our rethinking on this problem”.

III. DISCOVERY OF GRAPTOLITES IN HIMALAYAN
REGION

It was late in 1963 or may be 1964, I recollect in
particular the occasion when I was talking to Professor
Sahni over his Presidential Address on “Palaeogeographic
Resolutions in the Indo-Burmese Region : Vindhyan
to Devonian” to the Geology section of the Indian Science
Congress of 1941. There he had suggested rejection of
the interpretation given by Cowper Reed (1912) and La
Touche (1913) that India and Burma were separated
during Lower Palaeozoic times by a barrier. On the
ground that the fossil material at their disposal was very
scanty and inadequate for interpretation of faunal affi-
nities towards America and Europe; also that such val-
uable evidence as presence of graptolites was not then
recorded in Kashmur or the Himalayan region partly be-
cause of the highly susceptible nature of graptolite bear-
ing shales to weathering and damage and to be lost in
tectonically disturbed region like the Himalaya. He, how-
ever, had considered other evidence in favour of untena-
bility of such a barrier, pleaded for a detailed survey of
the Kashmir and Himalayan region and a careful search
for more fossils, and had almost prophetically expressed
a hope that graptolites would be found occurring there.
Ultimately with a careful collection Didymogroputs and
other frogmentary graptolites were found occurring in the
Ordovion rocks near Trehgan in Handwara Kashmir
(Wadia 1976), Thus Professor Sahni’s expectations were
fully vindicated, and contrary to the interpretation given
by Cowper Reed (1912) and (La Touche) (1913) a marine
connection between India and Burma was proved to have
existed in Lower Palaeozoic times.

I recollect this occasion well, and see before me even
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today the firm and triumphant way he looked at me when
we referred to the occurrence of Graptolites in Kashmir
Himalayan region as reported by his colleague in 1963.
He asked me if T recollected the discussion we had at
Benaras on this point after he had delivered his Presiden-
tial Address. So his prediction had come true—Grapto-
lites were found in Kashmir Himalayan region and exis-
tence of marine communication between Burma and
these regions was proved.

To this I responded only by silence. I remember
well that I had narrated these incidents to my post-gra-
duate students at Benaras and Poona while referring to
occurrence of Graptolites in India.

1V. THE VINDHYAN SEA—ONE OR TWO

It was in 1974 at the time of his visit to Poona;
seeing in my hand a copy of his 1941 Presidential Address
to the Science Congress he asked me about my views
about his two geosynclines (Sahni 1941 and 1962 a, b).
North Vindhyan Sea and South Vindhyan Sea, in which
Vindhyan sedimentation had taken place, as against the
idea of one Vindhyan sea visualised by Krishnan and
Swaminath (1959) in which the Vindhyan rocks of the
Central Indian region as well as their analogues like Lo-
wer Haimanthas, Jaunsars, etc. in the Lesser Himalaya
were deposited. Our discussion this time was rather
brief. T asked him whether his North Vindhyan sea ex-
tended westwards into the Karagwe region in Central
Africa where Ahmed (1962) had found rocks com-
parable to the Vindhyan rocks of Central Indian region,
or if it extended north-westwards to join the Tethys, be-
cause Professor Sahni had referred to Vindhyan-like
rocks to occur in the Salt Range and further up in Afgha-
nistan where he considered the group of Kalu rocks and
still further the Hormuz series of Persia comparable
as being to Central Indian Vindhyans. To this he very
humotously replied by saying “Oh ! for that I would
have ‘to travel that side again and verify the situation.

Here, when I drew his attention to the palaeo-
current studies lately carried out by several workers, as
for example, by Jafar, Akhtar and Srivastava (1966) and
others on the western Vindhyan rocks as exposed in Agra-
Fatehpur Sikri area and on the eastern exposures such as
in Mirzapur district, the indications were that the northern
coast of the Central Indian Vindhyan sea wasnot probably
near about along the present southern margin of the Gan-
getic plains, but that his Southern Vindhyan sea in
which they were laid down deepened northwards under
the Gangetic alluvium as suggested by Krishnan and
Swaminath (1959) and Holland (1908) and that at some
time there was a vast sea which covered the Central
Indian tract as well as the Lesser Himalayan region where
Vindhyan =like rocks are considered to occur. Thus at
least at some stage there was probably only one vast Vin-

dhyan sea instead of two seas as envisaged by him. May
be that his two seas at some stage marged together. Of
course here I agreed that this would involve the question
as to when this merger took place, if at all it took place.
And Professor Sahni with a visibly serious face agreed that
it was a much involved problem and needed more exten-
sive work. Such a merger may mean that the Vindhyans
of Central India may have been more or less contepora-
necus with their analogues in the Lesser Himalayan region
at some stage when there were two seas and later on with
their merger the relative ages of some of the members in
both these regions would be a very complex and involved
problem; because they are so much separated apart from
one another, and also because fossil evidence at least at
present is very scanty and poor in their reliability in res-
pect of age considerations.

V. CLASSIFICATION OF THE VINDHYANS AND THE
GONDWANAS

Classification of the Vindhyans and the Gondwanas
have also been subjects of our discussion ; on these two sub-
jects we could not be in agreement with ore other, arnd
chose to be tolerant of our different views.

To be brief for the purpose of the present lecture,
Professor Sahni defended Auden’s (1933) four fold divi-
sion of the Vindhyans directly into (1) the Semri Series
(2) the Kaimur Series, (3) the Rewa Series and (4) the
Bhander Series by totally rejecting the terms Lower and
Upper Vindhyans, because this gave what they call a
balanced division in terms of the thickness of these units,
but at the same time being not unmindful that the Semri
Series is predominantly a set of limestones and calcareous
shales, while members of the Upper Vindhyans are very
low dipping to almost horizontal, predominantly arena-
ceous with limestones and calcareous shales as only a
subordinate feature. They considered that the Lower
Vindhyan (i. e. the Semri Series) alone was in its thickness
equal to each of the constituents of the Upper Vindhyans
and being thus too small for the total thickness of the
Upper Vindhyans it was considered an unbalanced grou-
ping. Yet Professor Sahni like Auden admitted that
this lithological set of characters was indicative of diffe-
rent environment.

The arenaceous nature, abundant ripple marking
and wide spread red colour of all the members of the
Upper Vindhyans characteristic of shallow
littoral to intertidal and arid or sub-arid circumstar.ces
which prevailed during the deposition of these Upper
Vindhyans, while, the limestones and calcareous shales
as the most predominant aspect of the Semris gives them
a distinct aspect as a group. Therefore, to give thickness
so heavy a weightage amounts to totally ignoring the natu-
ral factors which constituted the entire environmental
regime under which the Semris were de_posited. It amao-

ar¢ so
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unts to going by a physical factor and rejecting the very
laws of nature which governed the sedimentation of Semri
deposits.

Lately some micro-floral remains have been reported
from some of the shales; but their determinative value is
yet not sufficiently assessed. They show that organic life
did exist in that far off time. But that is all about them
at any rate for the present.

It may be mentioned here that a two-fold classifi-
cation was proposed by Vredenburg back in 1906, with a
different grouping of the members and some what diffe-
rent nomenclature; he also had claimed it to be a balan-
ced classification in respect of thickness of the different
members. But it received little support from any quarters.

I can understand, at least asa matter of conveni-
ence, dropping the term Semri Series (as an alternative
to Lower Vindhvan). But I can not in preference to the
mere physical factor of thickness ignore the natural factors
which constituted the environment under which the Vin-
dhyan rocks were deposited. I do maintain that the two
fold division of the Vindhyans into Lower and Upper
Vindhyans as in vogue all these years is the rational app-
roach to the problem, and it is in keeping with the laws
of nature which were operative during the Vindhyan
sedimentation.

GONDWANAS

Gondwanas have been for long a subject of discu-
ssion for the age and affinitics of its fossil floral wealth as
well as classification of the Gondwana System. Feistmantel
(1876a, b, 1880, 1882) the pioneer worker on Gondwana
flora divided these strata into two groups, the Lower

'Gondwana and the Upper Gondwana. He, however,
while giving this two fold division, had mentioned presence
of transitionel flora which revealed a mixture of affinities,
with the Lower Gondwana Glossopteris flora gradually
giving place to the Upper Gondwana Ptilophyllum flora,
This view is held for all these years. As I gather, the
material collected by Hughes from the South Rewa basin,
had inadvertantly got mixed up while being unpacked in
Calcutta; and thus some of the fossil material collected
from different beds had got mixed up; and this gave rise to
the so-called transitional flora with mixed affinities.

But interestingly enough and I must submit it, with
appreciation, that following Vredenburg (1910), Wadia
(1926 and later on even 1976) in his Geology of India, gave
us Middle Gondwana to consist of Maleri Series (to include
Parsora, Tiaki and Denwa), Mahadeva (or Pachmarhi)
Series and Panchet Series. He very appreciatively recog-
nised that these beds are on the whole poor in floral con-
tent but have vertebrate fossils of important nature and
that these rocks are lithologically characteristic of arid
environment. Thus Wadia took a stand which Feist-
mantel, for reasons best known to him, could not do.

These. points were overlooked or their importance was
minimised in preference to the so called mixed flora.

But later work on the fossil flora of the South Rewa
basin by Shiva Dayal Saxena (1952) made his teacher,
Professor Birbal Sahni to think of the possibility of the
flora of the deposits in this region having its own distinct-
ness and thus the possibility of having a Middle Gond-
wana flora. To this lately Lele (1964) from the Birbal
Sahni Institute of Palaeobotany, Lucknow, added more
evidence and to my desire to know from Professor M. R.
Sahni his attitude about that so-called mixed or transi-
tional flora we now know as the Dicroidium flora to charact-
rise the Middle Gondwanas, he did not appear much
inclined to express his views.

Incidentally I may refer here to Dr. M. N. Bose’s
idea of discarding the terms Lower, Middle and Upper
Gondwanas and taking them as a series of seven or eight
series with floral characteristics of each of them such as
Talchir, Karharbari, Barakar, etc. etc. Here I may say
that I had drawn the attention of Dr. M. N. Bose (some
time around 1978) that he may have some more details
at his disposal as a result of recent work. But Feistmantel
(1876a, b also in Fox 1931) had expressed this attitude of
six or seven floral units as recognisable and also expressed
that on a broader basis they could be grouped with two or
Lower and Upper Gondwana floras (with a transitional
group in between). Itis true that Dr. M. N. Bose has in
post-Feistmantel days collected more details with also
perhaps some more precision and he thus is only now
supporting what Feistmentel had said some ninety years
back.Professor Sahni did not appear much inclined to say
any tning on this point; may be he was not perhaps pre-
pared to face such a question.

So, Ladies and Gentlemen I have tried to recollect
some of the discussions of academic problems which I had
the opportunities to have with my late lamented friend
Professor Mulk Raj Sahni, and in that form I pay my
homage to him.

I thank you all for so kindly and patiently hearing
to what I was narrating.

REFERENCES

Aumep, F. 1962. Palacogeography of Ceatral India in the Vindhyan
period. Rec. G. S. 1. 87 : 513-548.

Aupex, J. B. 1933, Vindhyan sedimsatation in Son walley.
G.S. I 62 (2) : 141-150.

Bapve, R. M. anD GuARE, M. A. 1978. Palaeoecological aspects of
the Bagh Beds, Indin. Recent Researches Geology. 4 : 388-402.
Hindustan Publishing Corp., Delhi.

BranrorD, W. T. 1879. Geology of Western Sind. Mem. G. S. 1.
XVII (1).

Bose, P. N. 1834. Geology of the Lower Narbada v.lley, between
Nimawar and Kawant. Mem.G.S.1.,21(1) : 1-72.

CHIPLONKAR, G. W. 1980. First twelve ycars of Pulichnology in
India. Presidential Address; Proc. 3rd Ind. Geol. Cong : 1-38
(University of Poona, Pune 411 007),

Mem.



6 G. W. CHIPLONKAR

CHIPLONRAR, G. W. 1982. Bagh Beds—Their stratigraphy, Faunas,
Age and affinities and environment of deposition—A Review.
Presidential Address to section of Geology & Geography. Proc.
69th Sess. Ind. Sci. Cong. : 1-23. (Mysore).

CHIPLONKAR, G. W. AND BaDvE, R. M. 1968. Age and affinities of the
Bagh fauna—A—Retrospect. Symp. Deccan-Trap Country, Spl.
issue. Bull. I. N. S. A. 45 : 19-29. (iissued 1973).

CHIPLONKAR, G. W. AND Bapve, R. M. 1972. Newer observation
on Bagh Beds. ¥. Geol. Soc. Ind. 13 (1) :92-95.

CHIPLONKAR, G. W., GHARE, M. A. AnD Bapve, R. M. 1977. Bagh
Beds—Their Fauna Age and Affiinities—A retrospect and
prospect. Biovigyanam. 3 : 33-60.

CNHIPLONKAR, G. W., BADVE, R. M. AnD GHARE, M. A. 1974. On
the stratigraphy of the Bagh Beds of the Lower Narmada
valley. 4th Ind. Coll. Micropal. & Strat. : 209-216. (O.N.G.C.
Dehra Dun).

CHIPLONKAR, G. W. anD BaDpve, R. M. 1976. Palacontology of Bagh-

beds. Pt. V-Ostreinae (i). Proc. Ind. Acad. Sci. 83[/B(6) :
244-256.

FEISTMANTEL, O. 1987. Age of some fossil floras of India. Rec. G.S. I.
9 (1).

FersTMANTEL, Q. 1976b. Fossil floras in India, Geological age of
certiin groups comprised in Gendwan series of India and
evideace of distinct zoological and botanical terrestrial regions
in ancient epoch. Rec. G. S. I. 9(2).

FeistMaNTEL, O. 1880. Fossil flora of Gondwana system in India.
Pal. Ind. Monikaties Ser. XII, mem. 3(2) : 51-56.

FeistMANTEL, O. 1882. Fossil flora of Gondwana system in India,
the fossil flora of South Rewa Gondwana basin. Pal. Ind.Ser.
XIT 4(1).

Fox,C.S.1931. Gondwanas and related formations. Mem.G.S. 1. 58.

GHARE, M. A. anD Bapve, R. M. 1978. Palaeobiogecgraphic relation
of the Bagh Beds of Narmada valley. Recent Res. in Geo-
logy. 4 : 250-260.

(Prof. Chiplonkar Comm. Vol.Ed. K.B. Powar, Hindustan
Publ. Corp., Delhi).

GHARE, M. A. AND BaDVE, R. M. 198). Significance of trace fossils in
sedimentatition of Bagh Bed. Proc. 3rd Ind. Geol. Cong. (Poona
Univ.).

Hovrranp, T. H., 1908. On the occurrence of striated boulders in the
Blaini Formation of Simla with a discussion on the geological
age of the beds. Rec. Geol. Surv. India. 31 : 129-135.

Jarar, S. A., Aktar, K. AnD Srivastava, V. K. 1966. Vindyan
paloeocurrents and their bearing on the northern units of
Vindhyan sedimentition—A preliminary note. Bull. Geol.
Soc. Ind. 3 (3 & 4) : 82-84.

Kossmar, F. 1897. The Cretaceous rocks of South India.
G.S.1. 28 :30-533.

KossmaT, F. 1897. The Cretaceous formitions of Pondicherry (trans-
lated by Mr. and Mrs. Ford) Rec. G. S. I. 30(1) : 11-51.

Krisunan, M. S. anp Swaminath, J. 1959. The great Vindhayn
basin of Northern India. ¥. Geol. Soc. Ind. 1 ¢ 10-30.

Rec.

LA Toucue, T. H. D. 1913. Geology of northern Shau States. Mem.
G. S. I.39(2).

IeLe, K. M. 1964. The problem of Middle Gondwana in India.
XXII International Geol. Congress, New Delhi. PartIX. Proc.of
Section 9, Gandwanas : 181-202.

Mebricorr, H. B. 1875. The Shapur coal field with notice of coal

exploration in the Narbada region. Rec. G. §. I. 8(3) :
64-86.

MukEerjeg, P. N. 1938. (in B. C. Gupta and P. N. Mukherjee)
1939. Geology of Gujarat and southern Rajputana. Rec.
G.S.I,73(2) : 163-208.

Murty, K. N., DHAKARIKAR, B. G. AND VErRMA, C. P. 1963. Plant

fossils in the Nimar Sandstone near Umrali, M. P. Curr.
Sei. 32(1) : 21-22.

PaL, A. K. 1970. Qn reappraisal of the fossil fauna of the Bagh
Beds of the Man river section, M. P. Q. 7. Geol. Min. Soc.
Ind. 42(2) : 101-105.

PaL,A.K.1971. On the biozonation of the Bagh groups of Madhya
Pradesh. Proc. Ind. Sci. Cong. Assoc. 58 sess. pt. III : 332.

Poppagr, M. C. 1964. Mesozoic of western India—their geology and
oil possibilities. Int. Geol. Cong. 22nd sess, New Delhi, pt.I,
sec. I, : 126-143.

ReEep, F. R. C. 1910. Record G. S. 1. 60 : 24-25.

Sauni, M. R. 19t1. Palieogeographic revolutions in the
Burma region, Vindhyaa-Devonian. Presidential
to section of Geology, 28th Ind. Sci. Cong. pt. 11.

Sanxi, M. R. 1962a. The Lower Palaeozoic of India and Burma
with observations on its faunal assemblies and age of the
Vindhyanas system. Rec. G. S. 1. 91(2) : 357-364.

Sannt, M.R.1962b. The Vindhyan system of India. Rec. G. S. [
91(2) : 271-287.

SASTRY, M. V. A. AND MamcAay, V. D. 1971. The marine Mesozic
formations of India—A Review. Rec. G.S.1I1.101(2) : 162-177.

SAKSENA SHrvDAYAL 1952.  Correlation of the Gondwanas based on
the evidence of plant fossils Agra Univ. Res. Fouwr. 1 : 1-13.

Storiczxa, F. 1861-1873. Cretaceous fauna of Southern India.
Pal. Ind. ser. 1,111, V, VI, VIII, I to IV, (partsI, vol. I by
H. F. Blanford).

VERMA, K. K. 1968. Bagh Beds—Their fauna and affinities with
South Indian Cretaceous formations. Mem. Geol. Soc. Ind.
Seminar 2 : 239-247.

VERMA, K. K. 1968. A critical review of Bagh Beds. 7.Ind. Geo-
sci. Assoc. 10 : 45-54.

VREDENBURG, E. W. 1906. Suggestion for a classification of the Vin-
dhyan system. Rec.G.S.I.33(4) : 254-260.

VREDENBURG, E. W. 1907. The ammonites of the Bagh Beds. Rec.
G.S. 1. 36(2).

VREDENBURG, E.W.1908. Additional note concerning the ammonites
of the Bagh Beds. Rec. G. 8. I.36(3) : 239-240.

VREDENBERG, E.W. 1910. A summary of Geology of India. Calcutta.

Wabpta, D. N. 1926. Geology of India. 2nd Ed. MacMillan &
Company, London. (Revised Edition, 1976).

Indo-

Address



