FOSSIL FORAMINIFERA FROM THE CRETACEOUS
ROCKS OF SOUTH INDIA

Part I. Ariyalur Area Orbitoids

By L. Rama Rao, F.A.Sc.
Received March 30, 1957

1. GENERAL INTRODUCTION

It was clear from the reports of the pioneer geologists,—Blanford (1865),
King (1880), and Kossmat (1897) that we have along the east coast of South
India several small but nevertheless very interesting exposures of marine
fossiliferous Cretaceous rocks, due to a transgression of the southern sea in
this region during the upper Cretaceous period.  During the last thirty years,
the present writer has been engaged in the study of the stratigraphy and
palaeontology of these rocks, and a number of papers dealing with several
aspects of these researches have been published from time to time. A con-
nected account embodying the results of these contributions has been just
published by him in the Proceedings of the Academy;'® a reference to this
paper would be helpful in furnishing the reader with the necessary full back-
ground for appreciating the geological setting of the several rock formations
referred to in the present foraminiferal studies and their special im-
portance.

Very early in the course of this work, it occurred to the present writer
that one of the most valuable and interesting lines of investigation would
be the study of the Foraminifers from these rock formations about which
only a passing reference had been made now and then by the pioneer workers.
In view of the present recognised importance of this group of fossils in the
study of Cretaceous rocks all over the world, it was obvious that similar
work in the rocks of South India was urgently called for. Starting on this
line of enquiry nearly thirty years ago, the author recorded in the year 1924
the occurrence of numerous small Foraminifers in the phosphatic nodules
of the Utatur group; and this was followed by the find of similar micro-
foraminifers in various other beds of the South Indian Cretaceous by a num-
ber of workers,—the genera commonly noticed as a result of these studies be-
ing Nodosaria, Textularia, Planorbulina, Anomalina, Rotalia, Robulus, Lenti-
culina, Nonion and Globotruncana. Special attention was also drawn by
the writer to the occurrence of abundant Miliolidae in some of the limestones

Bl 263




264 L. Rama Rao

of the Niniyur group. Recent investigations have further revealed the pre-
sence of several other important groups of Foraminifers in these Cretaceous
formations the study of which has now been undertaken by the author with
reference to certain beds in the Trichinopoly and Pondicherry areas; the
present paper deals with a general account of the Orbitoidal fauna 1ecently
noticed in some of the rocks bclongmg to the Ariyalur group.

I am much obliged to several of my erstwhile colleagues in the Central

College for all the assistance they have given in the preparation of the

material and taking the photomicrographs used in illustrating these papers.

I would also like to thank Sri. Y. Nagappa, Palacontologist, Assam Oil
Co., Ltd., for helpful discussions.

2. STRATIGRAPHY OF THE AREA

Before proceeding to deal with the Foraminifers, it will be useful to
recapitulate briefly the stratigraphical classification of the Cretaceous rocks
of the Trichinopoly District (which is the type area for these coastal Creta-
ceous rocks) and indicate the position therein of the beds from which the
Orbitoids are now being described. The Trichinopoly Cretaceous is divided
into 4 groups; starting from the oldest these are: (i) the Utatur, (i) the
Garudamangalam (Trichinopoly) (iii) the Ariyalur, and (iv) the Niniyur.
The entire succession ranges in age from the upper A1b1an to the Danian
of the European stratigraphical scale.

. The Foraminifera now under study all come from a collection of certain
arenaceous limestones occurring as bands a few miles to the east of Ariyalur ;
stratigraphically their position is just below the Danian Niniyur group, and
representing the topmost members of the Ariyalur division. Their age
would thus be Maestrichtian. The exact stratigraphical position of these
beds in the Ariyalur-Niniyur succession is shown in the dlagrammatlc section
glven below (vide Text-Fig. 1).

- 3. PrevIOUS WORK

-~ The earliest reference to the occurrence of Foraminifers in this area was
by Stoliczka in 18732 who found them in some of the limestones collected
by H. F. Blanford from Niniyur and Chokanadapuram about 10 miles NNE
of Ariyalur. In this collection, Stoliczka noticed the occurrence of some
Orbitoids represented by “ a single well defined species, Orbitoides faujasi Defr.
and two doubtful ones”. The O. faujasi of Stoliczka and its subsequent
nomenclatural history has been recently reviewed by the author elsewhere,?
and it is now clear that this form is the same as what is now called Lepid-
orbitoides minor. * More recently, after nearly seventy years after Stoliczka’s
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Orbitoicis; this area evidently needs fur‘gher exploration._ It .is also specially
interesting to note that in one of the limestones occurring in a locality so
far south as Cullygoody (Kallakudy), Thalmann is recently reported* to
have found some Lepidorbitoz‘des,—ap occurrence altogether unexpected
according to our current notions regarding the age of the rocks in that region
(Cenomanian).

4. PRESENT WORK

The above is a brief review of our knowledge till recently of the Orbitoids
from the Trichinopoly Cretaceous beds; and it will be readily admitted that
this record is by no means satisfactory or impressive. Such a review how-
ever reveals to us the vast scope for foraminiferal research in this area, and
points out the need for more extensive studies in this fascinating field.

About two years back, when examining sections of some of the rocks
from the Ariyalur area (collected by a geological excursion party from the
Central College) the present writer found that some of the rock sections
revealed the presence of numerous Orbitoids;%? in addition they also con-
tained abundant and well preserved Siderolites.® Numerous small Foramini-
fers also occur quite commonly belonging to the genera Rotalia, Lenticulina,
Operculina, Anomalina, Amphistegina, Cibicides, and Camerina (7). In view
of the importance of this find and the very promising nature of the material,
a larger and more representative collection of some of these selected rocks
was later obtained for detailed study through the kindness of Sri. S. Subra-
manian, Geologist of the F.A.C.T. (Ltd.) in Ariyalur. From the general
trend and disposition of these rocks in the field, it would appear that the
Orbitoidal beds now noticed east of Ariyalur are the southern extension of
the similar Orbitoidal beds already noticed near Coothoor and Chokanada-
puram, and probably represent portions of one and the same band as indi-
cated in the map given below of the Ariyalur area (Text-Fig. 2). It would
be most fruitful to survey the area all along this line, and also to look for
possible continuations of this band north of Chokanadapuram on one side
and south-east of Ariyalur on the other. It seems likely that the limestone
near Cullygoody (Kallakudy) in which Thalmann is reported to have found

Lepidorbitoides (referred to above) is probably a representative of this band
at its southern extremity (vide Text-Fig. 2).

The rock specimens from near Ariyalur now under study were collected
from two adjacent bands of limestones, one of them crowded with Gryphea
shells, and the other full of Inoceramus shell fragments. The latter (Inocera-
mus bed) occurs just east of the former (Gryphea bed), both of them with a
general north-south strike. Although the two rocks look similar and are
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found close together, there is a striking difference in their foraminifers]
contents. While some of the smaller Foraminifers are no doubt commop ¢,
both, a significant fact is that all the Orbitoids and Siderolites which are 80
abundant are exclusively confined to the Gryphea bed and totally abgept
from the adjacent Inoceramus bed. There appears to be thus a sharp micro-
palaeontological boundary between the two, and the exact meaning of thig
is not clear. This is a point requiring further attention.

The present paper deals only with the Orbitoids noticed in these Ariyalyr
rocks, and is based on the study of about 25 rock specimens of which nearly
100 sections have been prepared and examined. It must, however, be pointed
out that most of the observations recorded here are based on the study of
rock slides wherein we get only sectional views of these Foraminifers often
in random directions; at times, though rarely, these shell sections in some
of the slides are recognisably ° oriented > and these are the ones that have
been selected for description here. For fuller and more conclusive studies,
it is necessary to separate the shells from the rocks in which they are found
and base all our identifications on such prepared material. Luckily most of
the Ariyalur rocks are well suited for such treatment, and work in this
direction is under progress.

5. DESCRIPTION

By far the most common among the Foraminifers occurring in the
present material (confined however to the Gryphea bed) are the Orbitoids,—
some of the slides being crowded with their remains (Plate XXVIII, Fig. 5),
Most of these are random sections and often fragmentary; but now and
again we get some nice vertical or transverse sections quite useful for study.
A few good equatorial sections, though often only partial, are also noticed.*
All the sections show the usual Orbitoidal characters and the photomicro-
graphs reproduced in the accompanying Plates give a good general idea of
these forms. '

One striking feature is that these shells as a whole are small in size, much
smaller than the generically similar forms described from other Cretaceous

—————

* In naming the orientation of these sections, the following is the terminology used by the
author: sections in the median plane including the entire circumference and passing right through
the centre are designated ‘equatorial’ sections; sectious at right anrgles to the median plane and
passing through the centre are called ‘vertical® sections. Sections in a plare parallel to the equa-
torial but not cutting the centre are named ‘horizontal’ sections, while sections parallel to the
vertical, but not passing through the centre will be referred to as ‘transverse’. All other sections

nolzlf’onfoming to any of the above recognisable orientations will be generally described as
‘oblique’, .






