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Welcome to the International Field workshop

The organising committee is delighted to welcome you all to the International Field Workshop on
Vindhayn Supergroup, Central India. Inrecent years, interest in Vindhyan Supergroup has grown
as is evident from the involvement of several active resesarch groups in its studies. Data on
Precambrian paleobiology have increased manifold in the past few years and our understanding
of the early life and its evolution through Proterozoic has become clearer. The Vindhyan
Supergroup is one of the largest Proterozoic basins of the world that also offers many clues to
palaeobiology. The workshop has been organized to assess the latest developments reported in
the field of palacobiology, palacomagnetism, isotope geochemistry, geochronology, basin
evolution and oil prospects of the Vindhyan basin. It offers several classical sections for the study
in the field of palacobiology, sedimentology and economic geology. We have 30 participans from
Britain, China, Germany, USA and India. During 11 days field wokshop, we will examine 31
spots covering the representative lithostratigraphy of the Vindhyan Supergroup. We have made
all out efforts to incorporate all of the major specialities related to the topics-palaeobiology,
sedimentology, geochronology and palaecomagnetism-so there should be something to interest
everyone in the delegation.

The programme consists of a half-day formal inauguration in the afternoon of 20" January 2010 at
Birbal Sahni Institute of Palaeobotany, Lucknow where after introductory sessions a few lectures
on the Proterozoic palaeobiology and Vindhyan Supegroup would be delivered by the invited
speakers. The participants will leave for field workshop in the morning on Thursday 21" January
2010 by bus to Chitrakut. During the field workshop, we will be camping at Chitrakut, Rewa,
Maihar and Khajuraho. The velidictory function of the field workshop will be held at Khajuraho-
a well-known Heritage Site of the UNESCO on Saturday 30" January 2010. In the intervening
period, we will cover a distance of about 2000 km on wheels. Participants may fly back from
Khajuraho on 31" January or return to Lucknow and fly from there.

November-January is the best time for undertaking fieldwork in this part of India. In January, the
average temperature in central India remains between 6°-25°C. Nights are cool. We advise you to
put on clothes in layers so that can be convienienly peeled off, if required during daytime.
Normally it is a dry spell of the year with occasional showers. Road conditions are good execpt
few sectors where maitenance work is going on. Most of the sections are close to small towns and
therefore accommodation during the field workshop is limited and modest. We hope conditions
will be kind to us but occasionally planned stoppages may need alterations according to local road
conditions and weather.

It is requested that you wear hat and apply sunscreen in order to avoid direct harsh Sunrays. Carry
ample water while trekking. Drinking water and fruits will be available on the vehicles.

We trust that you all enjoy the trip and find the field workshop useful.

Mukund Sharma
Organizing Secretary
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Introduction

The Indian peninsular shield and the
Himalayan region contain many thick
sedimentary successions of Proterozoic age
(Fig. 1). They are unmetamorphosed and least
affected by tectonic disturbances which make
them suitable for the study of exogenic
processes, early life and its interaction with the
sediments, synsedimentary tectonics and basin
evolution. As such, these sediments can be
considered excellent repository of important
events during Proterozoic Eon. In general, most
of these succssions represent deposits of
intracratonic basins. Out of these, the Vindhyan
sediments constitute deposit of the largest
sedimentary basin occupying an area of ca.
1,20,000 sq. km in central India (Figs. 2 & 3).
In addition, it is estimated that ca. 80,000 sq
km is covered by the Deccan Traps and ca.
10,000 sq km is lying under the cover of
Gangetic alluvium in the north (Mathur, 1987).
The northern extension of the Vindhyan Basin
under the Ganga alluvium is based on
geophysical and drilling data (Narain and Kaila,
1982; Srivastava et al. (1983). The eastern limit
of the Vindhyan Basin is near Sasaram in Bihar
and the western limit is close to Chittorgarh in
Rajasthan. The southern and southwestern limit
is partly covered by the Deccan traps and the
northern limit is either marked by the
Bundelkhand granites or partly extends under
the Gangetic alluvium. The Bundelkhand
Granite complex occupies an important
position with respect to the Vindhyan Basin as
it has divided it into two parts: eastern part
developed in the Son Valley and western part
in the Chambal Valley. Both show different
lithostratigraphic successions. The total
thickness of the Vindhyan sediments is more
than 5000 m. The Vindhyan Basin is bounded
in the northwest by the Delhi-Aravalli orogenic
belt (the Great Boundary Fault) and in the
southeast by the Narmada-Son lineament
(Fig. 4).

(3)

A number of reports have now been
published which attracted the attention of
scientific community for the following
reasons.

1. The presence of Precambrian/Cambrian
boundary was reported within the Bhander
Group by Friedmann et al. (1996) and
Friedmann and Chakraborty (1997) on the
basis of the stable carbon isotope values
and with in the Rohtasgarh Limestone (the
Semri Group) by Azmi (1998) on the basis
of the presence of small shelly fossils and
brachiopod.

2. Discovery of trace fossils produced by
triploblastic animals in the Rampur
Formation (Chorhat Sandstone, the Semri
Group) by Seilacher et al. (1998).

3. Report of Ediacaran fossil Spriggina from
the Semri Group by Kathal et al. (2000)
and the Ediacaran fossils of metazoan
affinity by De (2003, 2005) from the
Bhander Limestone (=Lakheri Limestone)
and Sirbu Shale of the Bhander Group.

4. New radiometric dates of the Vindhyan

sedimentation by Ray et al. (2002, 2006),
Rasmussen et al. (2002), Sarangi et al.
(2004), Gregory et al. (2006) and Bengtson
et al. (2009) have modified the concept of
the beginning of sedimentation in the
Vindhyan Basin.

5. The youngest formation of the Vindhyan
Supergroup, the Shikaoda Sandstone
(Maihar Sandstone), in the Son Valley
Section has been suggested an Ediacaran
age on the basis of the presence of
microbial mat Arumberia and body fossil

Beltanelliformis (Kumar and Pandey,
2007).

6. Recently, Bengtson et al. (2009) have\
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Figure 1- Distribution of Proterozoic basins in India.

confirmed the presence of small shelly fauna
in the Tirohan Limestone (=Rohtasgarh
Limestone) but asserted that it has no
element which could suggest the Cambrian
age.

7. The palaeomagnetic data has been
interpreted to suggest that the Vindhyan
sedimentation ended around ~ 1075 Ma
(Gregory et al., 2006; Malone et al., 2008).

8. These reports present a scenario which is
inconsistent with our present knowledge of
biosphere and basin evolution at the global
level. It has a serious implication for the
regional geological set-up, correlation and
evolution of the Vindhyan basin as well as
for the evolutionary palaeobiology.

Prologue to the Field workshop

In March 1999, a workshop on the
stratigraphy and palaeobiology of the Vindhyan
Basin was organised in the Department of
Geology, University of Lucknow in
collaboration with the Palaeontological Society

“)
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Figure 2- Location and geological map of the Vindhyan
Basin (After Krishnan and Swaminath, 1959).

of India (PSI) to discuss some of the

discoveries reported in 1998. A number of
participants of the workshop along with the
scientists drawn from the different national
organisations visited the localities from where
the small shelly fossils and brachiopods were
reported (Azmi, 1998). The team also visited
the locality from where the trace fossils from
the Rampur Formation (Chorhat Sandstone,
the Semri Group) were reported (Seilacher et
al. 1998). Those trace fossils were considered
to be produced by the triploblastic animals.
Both these reports did not find much favour
with majority of the scientific community in
India and abroad. The PSI realizing the

significance of the discoveries decided to
organise an International field workshop on
the Vindhyan Basin . It had a much larger
participation from the active workers to
discuss the findings of the subsequent reports
on the work of Azmi (1998) (Bhatt et al. 1999,
Bhargava and Srikantia, 2000, Chakrabarti,
2001). In this backdrop, an International Field
Workshop was organised in 2002. Besides R.
J. Azmi and other Indian scientists, H. J.

Hofmann, B. Runneger, Linda Sohl, S. M.
Porter and J. R. Lyons also participated. Dr.
Azmi also showed his material to the

participants of the field workshop. The

resultant discussions established that no
Cambrian age can be assigned to the
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Rohtasgarh Limestone and the Semri Group
was considered Palaeoproterozoic to
Mesoproterzoic. However, Azmi and his group
continued to assign the Cambrian age to the
Rohtasgarh Limestone (Azmi and Paul, 2004;
Azmi et al., 2007; Azmi et al., 2008; Joshi et
al., 2006) inspite of the fact that his findings
were not substantiated by majority of the
scientific community.

However, a recent paper by Bengtson et
al. (2009) has once again opened a debate on
the age of the Vindhyan sediments vis-a-vis the
timing of the evolution of early life. Bengtson
et al. (2009) accepted the identification of the
small shelly fauna reported earlier by Azmi, but
refrained from considering that the fauna
represents the Cambrian age. Instead, they
supported the traditional Palaeoproterozoc to
Mesoproterozoic age to the Semri Group based
on fresh datings of the sediments. These two
claims have further compounded the
palaeobiological scenario of the Vindhyan. It
has serious implication for the concepts of early
evolution of life as shelly fauna globally occurs
near Precambrian-Cambrian boundary and its
presence at early Mesoproterozoic is
unexplained at present. In view of these serious
challenges, the PSI has played a catalyst’s role.
It decided to organise an International field
workshop to address these questions and
provide an opportunity to experts to examine
the crucial sections to help resolve the
controversy of the age of the Vindhyans; and
to understand how small shelly fauna or
material simulating small shelly fauna could
occur somewhere near the transition of
Palaeoproterzoic — Mesoproterzoic. Or our
understanding of the evolution of life needs
rethinking? The PSI expects that the field
workshop will help in resolving the
controversies and future collaborations on the
aspects of early evolution of life.

A field guide book was prepared for the
participants of the International Field Workshop

(6)

held in December 2002. The present guide
book is an updated and modified version of
the earlier guide book prepared by Kumar and
Gupta (2002). In the present guide book, a
description originally included in the earlier
guide book concerning the section of Varanasi-
Robertsganj-Dala-Renukut has been retained
for the benefit of the researchers, though this

section will not be covered during the present
field work.

Previous studies

The Vindhyan Basin occupies a large
area in Central India and attains a huge
thickness of more than 5 kms. The rocks are
unmetamorphosed and undisturbed to poorly
disturb with low angle dips. Oldham (1856)
was the first to use the term ‘Vindhyan’ for
the entire group of rocks forming a prominent
feature along the northern bank of Narmada
River and known as Vindhya Parbat or
Vindhyanchal. Subsequently, significant
contributions were made on the geology of
Vindhyans by Meddlicott (1860), Mallet
(1869), Hacket (1881), Coulson (1927), Heron
(1922,1932, 1936), Vredenburg (1906), Auden
(1933), Ahmed (1962, 1971), Mathur (1962,
1981,1987), Banerjee (1964,1974,1982),
Misra (1969), Akhtar and Srivastava (1976),
Prakash (1967), Prakash and Dalela (1982),
Bhardwaj (1973, 1980), Bhardwaj and Mathur
(1989), S. Kumar (1976, 1978,), Singh (1973,
1980, 1980a, 1985), Bhattacharyya et al.
(1980), Prasad (1984), Sastry and Moitra
(1984), Mishra et al. (1990), B. Kumar et al.
(2002), Sarkar and Bose (1992), Soni et al.
(1987), Chakrabarti (1990, 2001), Akhtar
(1978,1996), Valdiya (1969), Sarkar et al.
(1996), Venketachala et al. (1996),
Bhattacharyya (1993, 1996), Bose et al.
(2001), Casshyap et al. (2001), Raza et al.
(2002), Sarkar et al. (2002, 2002a), Prasad and
Asher (2001, 2005), Chakraborty (2006),
Kumar et al. (2005), Misra and Kumar (2005),




De (2006), Prasad et al. (2005, 2007), Prasad
(2007), Sharma (1996, 2006a, b), Sharma and
Shukla (2009a, b), Sharma et al. (2009) and
many others.

Auden (1933) gave a comprehensive
stratigraphic framework of the Vindhyan
succession exposed in the Son valley. He
subdivided the succession into four equal series
namely the Semri Series, the Kaimur Series,
the Rewa Series and the Bhander Series (Table
1, Fig. 5). Following the recommendations of
the Code of Stratigraphic Nomenclature,
majority of the workers replaced the term series
with Group and gave the Vindhyan System the
rank of a Supergroup. Traditionally, the Semri
Group is referred to as the Lower Vindhyan and
the Kaimur, Rewa and Bhander Groups as the
Upper Vindhyan. Though Mathur (1987)
questioned the validity of two fold subdivision
of the Vindhyan Supergroup, the use still
persists and is well entrenched in the literature.

In recent years, a number of publications
dealt with the geology of the Vindhyan
Supergroup. Geological Survey of India
published the proceedings of the symposium
on the Vindhyans of Central India in 1981.
Valdiya et al. (1982) edited a volume entitled
‘Geology of Vindhyanchal’ which incorporated
papers on the different aspects of the geology
of the Vindhyan Basin. A well prepared field
guide book on the geology of the Maihar area,
M.P. was published by Bhattacharyya (1993).
A Memoir entitled ‘Recent advances in
Vindhyan Geology’ edited by Bhattacharyya
(1996) was published by the Geological Society
of India that provided developments on the
geology of the Vindhyan Basin. In 2003, a
collection of papers on different aspects of the
geology of Vindhyan Supergroup was published
by the Journal of the Palaeontological Society
of India. The most recent account on the
Vindhyan geology was provided by Ray and
Chakraborty (2006) in a special issue of the
Journal of Earth System Science

(7

entitled‘Vindhyan Geology: Status and
Perspective’.

The Vindhya Supergroup attracted many
active research groups from India and abroad.
In the last 50 years a number of national/
international field workshops were organized
by different organizations of the country
(Jadavpur University, 1983; Banaras Hindu
University, 1996; the Palaeontological Society
of India & University of Lucknow, 1999,
2002; Indian Institute of Technology-Bombay,
2007). Area specific field guides circulated on
these occasions are available for
consultations; however there is one published
field guide on the upper Vindhyans of Maihar
area that is available to research workers
(Bhattacharyya, 1993).
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Table 1
Broad subdivisions of the Vindhyan Supergroup as
proposed by Auden (1933).

After Auden (1933) Modified

Bhander Series Bhander Group
Upper

Rewa Series Rewa Group
Vindhyan

Kaimur Series Kaimur Group
Lower Semri Series Semri Group
Vindhyan

Stratigraphy

The Vindhyan Supergroup has been
lithostratigraphically subdivided into four
groups, in stratigraphic order these are: the
Semri Group, the Kaimur Group, the Rewa
Group and the Bhander Group (Table 1). The
Vindhyan sediments show much facies
variation and both horizontal and vertical
gradation in lithology. Thus, different areas
show different lithostratigraphic successions.
This aspect is well demonstrated when a
comparision of lithostratigraphic succession is
made between the eastern and western parts of
the Vindhyan Basin. The stratigraphic
successions of the eastern part does not
compare well with the stratigraphic succession
of the west of the basin. Thus, in absence of
the radiometric dates and definite index fossils,
the correlation of the lithostratigraphic units of
the eastern part with the lithounits of the
western part of the basin has become very
subjective. Such an attempt can lead to very
erroneous conclusions about correlations as
very little information is available on the facies
variation of the different sequences of the
Vindhyan Basin. Absence of any regional
unconformity or regionally correlatable
lithounit has also compounded the problem. In
recent years, attempts were made to give a
generalised lithostratigraphy for the entire
Vindhyan Basin (see Sastry and Moitra, 1984;
Bhattacharyya, 1996). Recently, Kumar (2009)
suggested that the lithostratigraphic successions

8)

for the eastern part of the Vindhyan Basin, i.e.
the Son Valley Section and the western part
of the Basin, i.e. the Chambal Valley Section
should be dealt separately. As only the Kaimur
Group can be traced in both the valleys with a
fair degree of confidence and this horizon
should be considered as a marker horizon.
Therefore, all the lithounits underlying the
Kaimur should be referred to as the Semri
Group and the overlying horizon to the Rewa
and Bhander Groups. However, the formations
and the members of each group should be
given separate names for both the Son and
Chambal valleys. We agree with Kumar
(2009) that names used for describing a
lithostratigraphic horizon in the Son Valley
should not be used for describing a

lithostratigraphic unit in the Chambal Valley
section as its continuity can not be traced in
both the valleys. The lithostratigraphic
horizons of the Semri Group, the Rewa Group
and the Bhander Group cannot be traced from
western part of the basin to the eastern part of
the basin.

Different formations names have been
used for describing the lithostratigraphy of the
Semri Group in the eastern and western parts
of the Vindhyan Basin, but it is not the case
with the Rewa and Bhander Groups where
many common names have been used for both
the areas such as the Panna Shale, Jhiri Shale
and the Ganurgarh Shale, etc. These horizons
are well exposed in the Son Valley area and
the same name describes similar looking
lithologic horizons in the Chambal Valley
area. But their continuity cannot be traced in
both the areas and there is likelihood that they
may represent different stratigraphic horizons
in both the eastern and western parts of the
Vindhyan Basin. In the present field guide
book the lithostratigraphic succession of Son
Valley is given in detail as we will be studying
them and the lithostratigraphic succession of
the Chambal Valley is also given for




comparison and overview. No attempt,

however, has been made to modify the existing
lithostratigraphic names as suggested by Kumar
(2009) but the difference is emphasized by
adding the name of the valley as a suffix in the
bracket with the name of the formation; for
example the Ganurgarh Shale in the Son Valley
Section is referred to as the Ganurgarh Shale
(Son) and in the Chambal Valley it is referred
to as the Ganurgarh Shale (Chambal). It is

emphasized that the formations and members
with common names in the Bhander Groups for
both the sections are not necessarily

correlatable.

Sequence stratigrphy for the Vindhyan
succession has also been attempted by
Chakraborty (2006).

Son Valley

The Son Valley section constitutes the
eastern part of the Vindhyan Basin. It includes
Vindhyan rocks of the Dala-Chopan area (Uttar
Pradesh) and Chitrakut - Rewa - Chorhat -
Maihar- Panna area (Madhay Pradesh). The
Chitrakut - Rewa - Chorhat - Maihar- Panna
area (Madhay Pradesh) will be studied during
the field workshop. In this part, all the four
lithostratigraphic groups, viz. the Semri Group,
the Kaimur Group, the Rewa Group and the
Bhander Group are developed. A generalised

lithostratigraphy is given in Table-2A.

Semri Group

The Semri Group is the oldest group of
the Vindhyan Supergroup. Auden (1933)
originally referred to the Semri Group as the
Semri Series. He divided the Semri Series into
four stages as the Basal Stage, the Porcellanite
Stage, the Kheinjua Stage and the Rohtas Stage.
In general, most workers followed this
subdivision by replacing the term ‘Stage’ by
‘Formation’ (see Table 2B). Attempts have also
been made by a number of workers to strictly

®

adhere to the suggestions given under the
Code of Stratigraphic Nomenclature and
modify the names originally given by Auden
(1933). But, it resulted in the introduction of
different names for the same lithostratigraphic
horizon by different workers. This has created
problem for communication and often one has
to take help of the term used by Auden (1933).
Although the terms assigned by the Auden
(1933) are well entrenched in the literature but
we have used the terms proposed by Sastry
and Moitra (1984) and Bhattacaryya (1996)
or wherever possible the terms given by Auden
(1933) with least modifications. The

modification is done only where it was

absolutely necessary. The new names given
by other authors can be taken as local names.
Sastry and Moitra (1984) have subdivided the
Semri Group into three subgroups and have
clubbed the Basal Stage and the Porcellanite
Stage under the Mirzapur Subgroup. The
lithostratigraphic subdivisions as suggested by
Sastry and Moitra (1984) for the Semri Group
in both the Son Valley section and Chambal
Valley section are given in Table 2A & B & 3.

Mirzapur Subgroup

In the the eastern part of Vindhyan Basin
the Mirzapur Subgroup is constituted of the
Deoland Formation, Arangi Fomation and the
Kajrahat Limestone.

Deoland Formation

Itis the lowermost lithounit of the Semri
Group. Thickness varies from 200 m to 500
m. Auden (1933) named it as the Basal
conglomerate but Sastry and Moitra (1984)
have named it as Deoland Formation. It shows
angular unconformity with the underlying
Bijawar phyllites. It is represented by
sandstones, conglomerate, breccia and
lenticular bands of calcareous grit, dolostone
with occasional stromatolites. The pebbles are
well rounded to subangular and reach up to




Table 2A

Formation

Subgroup

Group

Shikaoda Sandstone
Sirbu Shale

Bundi Hill Sandstone
Lakheri Limestone
Ganurgarh Shale
Govindgarh Shale

| Drammondganj Sandstone
Jhiri Shale

Asan Sandstone
Panna Shale
Dhandraul Quartzite
Mangesar Formation
Bijaigarh Shale
Ghaghar Sandstone

BHANDER

REWA

KAIMUR

Susnai Breccia

Sasaram Formation

Rohtas Bhagwar Shale

Subgroup Rohtasgarh Limestone

Kheingua Rampur Formation
Subgroup Salkhan Limestone
g Koldaha Shale
@ | Mirzapur Deonar Formation
Subgroup Kajrahat Limestone

Arangi Formation

Deoland Formation

Bijawar, Aravalli & Pre-Aravalli Group

Figure 2A- Lithostratigraphy of the Vindhyan
Supergroup (after Sastry and Moitra, 1984).

the size of 20 cms. It is made up of red jasper,
quartzite, vein quartz, chalcedony, black slate,
shale etc. The conglomerates grade horizontally
as well as vertically into sandstones. Sandy
horizons show cross bedding and parallel
bedding. Grading is also recorded. The upper
part is represented by bleached shales which at
times are siliceous containing ferruginous
nodules and bands of earthy dolostone and
micaceous sandstone. Shales are extremely fine
grained, thinly bedded and show both colour
and textural banding. Coarse grained horizons
show large scale cross bedding. Parallel
bedding and wave ripple bedding are commonly

present.
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Arangi Formation

It overlies Deoland Formation
comprising mainly shahes and exposed in Son
valley. It is considered at par with Basal Shale
desrcibed by Rao and Neelkantam (1978).

Kajrahat Limestone

It attains a thickness of ca. 600 m and is
represented by dark grey, bluish grey, dirty
yellow limestone and dolostone. Limestone is
light to dark grey, bluish grey, dirty yellow
microcrystalline to coarsely crystalline. At
places, pink, dark grey to black shales are
intercalated. There are horizons which show
profuse development of stromatolites. Lower
horizon is sandy and intercalated with the
sandstone and shale. Small scale ripple
bedding, flaser and lenticular bedding, parallel
bedding with low angle discordances are
commonly recorded. The middle part is devoid
of significance of wave and current activity.
Mud cracks are recorded. Upper part is
dominantly stromatolitic. Prakash and Dalela
(1982) have identified 12 lithounits within the
Kajrahat Limestone.

Deonar Formation

Auden (1933) has named this horizon
as Porcellanite Stage. It attains a thickness of
~ 300 m. It has been accorded the rank of a
formation and is included in the Mirzapur
Subgroup by Sastry and Moitra (1984). It is
made up of alternating succession of silicified
tuff and sandstone. Siltstone, shale and
conglomerate have also been recorded. The
porcellanites are banded, hard, fine grained,
varying in colour from black to pale green and
show conchoidal fracture. Joints are very
prominent. It has rhyolitic and andesitic
appearance. It shows dominantly parallel
lamination with both colour and textural
banding. Even a very thin individual band can
be traced laterally over a distance of tens of
meters or even decameters. Grading is also
seen in sandy horizon. Wave ripples and




Table 2B

Stratigraphic subdivision of the Semri Group

By Auden (1933) Used in the present work
Rohtas Stage ~ Limestone and shales Bhagwar Shale

Nodular limestone and

shales Rohtas Subgroup

Banded shales

Limestone

Nodular limestone and shale Rohtasgarh Limestone

Glauconite beds Rampur Formation
Kheinjua Stage Fawn Limestone Kheinjua Subgroup Salkahan Limestone

Olive Shales Koldaha Shale
Porcellanite StagePorcellanites etc. Deonar Formation
Basal Stage Kajrahat Limestone Mirzapur Subgroup Kajrahat Limestone

Arangi Formation
Basal Conglomerate Deoland Formation
Table 3

Stratigraphic subdivisions of the Semri Group as suggested by Sastry and Moitra (1984).

Son Valley Chambal Valley
(After Sastry and Moitra, 1984) (After Prasad, 1984)
Subgroup Formation Subgroup Formation
Rohtas Subgroup Bhagwaf Shale Khorip Subgroup Suket Shale
Rohtasgarh Limestone Nimbahera Limestone
Bari Shale
Jiran Sandstone
Rampur Formation Binota Shale
Kheinjua Subgroup Salkhan Limestone Lasarwan Subgroup Kalmia Sandstone
Koldaha Shale
Deonar Formation Sand Subgroup Palri Shale
Sawa Sandstone
Mirzapur Subgroup Kajrahat Limestone Bhagwanpura Limestone
Arangi Formation Satola Subgroup Khardeola Sandstone
Deoland Formation Khairmalia Andesite
----------- Unconformity Unconformity--

Bijawar Phyllites/ Bundelkhand Granite

Pre-Aravalli rocks/ Berach
Granite
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penecontemporaneous deformational structures
have been recorded. Presence of abundant
pumice, euhedral quartz grains, euhedral zoned
zircon crystals and volcanic bombs indicate
volcanic origin to these deposits (Roy and
Banerjee, 2001).

Kheinjua Subgroup

The Kheinjua Stage of Auden (1933) was
later termed as the Kheinjua Formation;
subsequently Sastry and Moitra (1984) named
it as Kheinjua Subgroup. It has been subdivided
into three Formations, in stratigraphic order
these are the Koldaha Shale (Olive Shale), the
Salkhan Limestone (Kheinjua Limestone) and
the Rampur Formation (Glauconitic
Sandstone).

Koldaha Shale

The porcellanites are overlain by a thick
unit of olive shales and siltstone with minor
sandstone. The thickness varies from 70 to 120
m. This horizon has been given the name
Koldaha Shale by Sastry and Moitra (1984).
The shales show papery thin lamination with
textural and colour banding. Parallel bedding
with low angle discordances and lenticular
bedding are common. Graded bedding is also
recorded. Sandstones are grey with ripple
bedding and parallel bedding. Wave ripple and
current ripples with mud gals are also recorded.
The shales are very friable and show pencil
fractures. These shales have yielded millimetric
carbonaceous films which have been attributed
to macroalgae (Sharma, 2006b).

Salkhan Limestone

Fawn Limestone is redesignated as the
Salkhan Limestone by Sastry and Moitra
(1984). It has also been referred to as the
Bargwan Limestone (Prakash and Dalela,
1982). Its maximum thickness is 90 m. It is
made up of fawn weathering, siliceous and
cherty limestone and dolostone with minor
shales. It shows excellent development of
stromatolites. Associated black bedded chert
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has yielded well-preserved microbiota. The
limestone shows parallel bedding with low
angle discordances and small scale ripple
bedding, intraformational conglomerate and
breccia with imbrication structure. Algal mat
horizons are also seen.

Rampur Formation

A characteristic horizon of the Kheinjua
Subgroup is a glauconite-bearing sandstone
horizon which is redesignated as the Rampur
Formation by Rao and Neelkantam (1978).
Thickness varies from about 100 to 800m
(Sastry and Moitra, 1984). It is represented by
glauconitic sandstone and minor shales,
pebbly grit, siltstone conglomerate and breccia
and thin limestone bands. Ripple marks, small
scale cross bedding and mud cracks are
abundantly recorded.

Rohtas Subgroup

The Rohtas Stage of Auden (1933) was
later referred to as Rohtas Formation and
subsequently accoprded the rank of a subgroup
by Sastry and Moitra (1984). It has been
subdivided into two formations by Rao and
Neelkantam (1978). The older is the
Rohtasgarh Limestone and the younger is the
Bhagwar Shale.

Rohtasgarh Limestone

It is the basal unit of the Rohtas
Subgroup comprising greyish to greyish black
limestone and shales. It attains a thickness of
~ 200 in east to 500 m in the west in Rewa
district. At places it shows development of
nodules within the shales. Dominantly it
shows parallel lamination. Azmi (1998)
reported the presence of brachiopod from this
horizon. However, their presence was not
duplicated by other workers and identification
was also not accepted; presence of brachiopod
was subsequently retracted.




Bhagwar Shale

It is the uppermost lithounit of the Rohtas
Subgroup and also the youngest lithounit of the
Semri Group in the Son Valley area. Its
thickness varies from 20 to 125 m. It is
represented by silicified shale, sandstone and
carbonaceous shale. Azmi (1998) recorded the
small shelly fossils of Cambrian age from this
horizon of the Maihar area, M.P. The record of
the small shelly fossils is a debatable aspect in
the history of Indian palaeontology.

Kaimur Group

It is the most extensively developed
argillo-arenceous succession and is the only
horizon which can be traced from the eastern
to the western parts of the Vindhyan Basin.
Thus, it can be taken as a marker horizon.
Thickness varies from a few meters to 400 m.
It is best developed in Son Valley area. Auden
(1933) has subdivided it into different lithounits
which were subsequently given formal names
by Sastry and Moitra (1984) (Table 4). Table 5
gives a comparative lithostratigrphic succession
of the Son and Chambal valleys.

Sasaram Formation (Lower Quartzite)

It is the basal unit of the Kaimur Group
and possibly has an unconformable contact with
the underlying Rohtasgarh Limestone/Bhagwar
Shale. It is designated as the Sasaram
Formation by Sastry and Moitra (1984). It is

represented by white to grey, massive, current
bedded sandstone. It also contains lenticular
pebbly horizons. In the upper part, thinly
bedded lenticular flagstone and mudstone are
present which show excellent development of
mud cracks and ripple marks.

Silicified Shale

It is represented by black micaceous
shales with thin bands of sideritic ironstone.
Intercalated with these shales are
porcellanites. The carbonaceous shales readily
bleach. The shales show parallel lamination.

Susnai Breccia

It is represented by breccia which is
made up of rounded or angular fragments of
porcellanite and red jasper seen in gritty or
quartzitic matrix. It constitutes the upper
member of the Sasaram Formation of Sastry
and Moitra (1984). Its thickness varies beteen
25 cm to 3 m. The angular habit of porcellanite
gives the rock a brecciated look. This horizon
has a lenticular disposition.

Ghaghar Sandstone (Upper Quartzite)

The Upper Quartzite of Auden (1933)
has been renamed as the Ghaghar Sandstone
by Sastry and Moitra (1984). Its thickness is
15 m. It is mainly made up of sandstone
intercalated with shale. According to Singh

Table 4
Lithostratigraphic succession of the Kaimur Group.

By Auden (1933) By Sastry and Moitra (1984)
Upper Kaimur Stage Dhandraul Quartzite Dhandraul Sandstone

Scarp Sandstone Mangesar Formation
Lower Kaimur Stage Bijaigarh Shales Bijaigarh Shale

Upper Quartzite Ghaghar Sandstone

Susnai conglomeratic breccia Susnai Breccia

Silicified Shale

Lower Quartzite Sasaram Formation
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Table 5

Lithostratigraphic successions in Son Valley and Chambal Valley sections

Son Valley Chambal Valley
After Auden, 1933 After Prasad 1984
Dhandraul Quartzite Akoda Mahadev Formation
Scarp Sandstone Badanpur Conglomerate
Bijaigarh Shale Chittor Fort Sandstone
Kaimur Series  Upper Quartzite
Susnai Breccia
Silicified Shale
Lower Quartzite
Unconformity
Semri Series Rohtas Stage Suket Shale

(1980) it shows megaripple bedding,
herringbone cross bedding, flaser and lenticular
cross bedding, minor channels, current and
wave ripples. In the lower part of the unit, the
current-produced structures dominate and in the
upper part wave produced structures are more
common. It shows good development of mud
cracks.

Bijaigarh Shale

The Upper Quartzite grades into the
Bijaigarh Shale. It is made up of greyish black
shale, siltsone and sandstone. Singh (1980) has
identified three units. The lower and upper parts
are sandy and the middle part is made up of
black shales which is occasionally pyritiferous.
Parallel lamination with low angle
discordances, lenticular bedding, wave ripple
bedding, large scale bedding, rill marks,
wrinkle marks, spring pits, incomplete mud
cracks, modified ripples, load structures,
channel fill structures have been recorded
(Singh, 1980). It shows conformable contact
with the underlying Upper Quartzite.

Mangesar Formation (Scarp Sandstone)

The Scarp Sandstone of Auden (1933) has
been redesignated as Mangesar Formation by
Sastry and Moitra (1984). It is represented by
sandstone, green sandy siltstone, micaceous
green and brown sandy shale with thin green
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shale. Sandstones are soft and colour varies
from brown to red. It shows large-scale cross
bedding, parallel bedding, wave ripple
bedding and wave ripples. Clay gals are
commonly present.

Dhandraul Sandstone (Dhandraul Quartzite)

This is the uppermost unit of the Kaimur
Group. It is named as Dhandraul Sandstone
by Sastry and Moitra (1984). It is dominantly
made up of white sandstone. It also shows
purple staining. It shows large scale cross
bedding and parallel bedding. Ripple marks

are common.

Rewa Group

This group is comprised chiefly of
sandstones and shales. It conformably overlies
the Kaimur Group. It has been subdivided by
Krishnan (1968) into four different
lithostratigraphic units (Table 6). Sastry and
Moitra (1984) have redesignated the Lower
Rewa Sandstone and Upper Rewa Sandstone
as Asan Sandstone and Govindgarh Sandstone
respectively. Table 6 gives the comparative
lithostratigraphic successions of Son Valley
and Chambal Valley.




‘ Table 6
Lithostratigraphic succession of the Rewa Group

Son Valley Chambal Valley
After Krishnan, 1968 Sastry and Moitra, 1984 After Prasad, 1984
Upper Rewa Sandstone ~ Govindgarh Sandstone Taragarh Fort Sandstone/
Govindgarh Sandstone
Rewa Group Jhiri Shale Jhiri Sahle Jhiri Shale
Lower Rewa Sandstone  Asan Sandstone Indergarh Sandstone
Panna Shale Panna Shale Panna Shale

Panna Shale

It is characterized by very well developed
thinly laminated greenish grey, khaki, brown
and chocolate coloured shales. Bedding can be
compared with rhythmic type laminations
(Chakraborty and Chaudhari, 1990). Individual
laminae are extremely persistent and can be
traced for over tens of meters. Occasionally it
shows thin limestone bands. It is generally
devoid of any evidence of wave and current
activity. Thickness varies from 100 m to 130
m. Srivastava (2004) has recorded the presence
of Chuaria - Tawuia assemblage.

Asan Sandstone ( Lower Rewa Sandstone )

The Panna Shale is overlain by glauconite
bearing medium to coarse grained greenish grey
brown weathering massive sandstone horizon
designated as Lower Rewa Sandstone by
Krishnan (1968) and Asan Sandstone by Sastry
and Moitra (1984). It forms a significant divide
between the Jhiri Shale and the Panna Shale
horizons. The sandstone shows profuse
development of cross bedding, flaser and
lenticular bedding and parallel lamination. Thin
bands of diamond-bearing conglomerate are
recorded in the upper part with pebbles and
cobbles of vein quartz, jasper, etc. set in a sandy
matrix.

Jhiri Shale

It is made up of red, reddish brown to
greenish yellow shales and minor fine and
medium grained sandstone. The shale-
dominated facies shows lenticular bedding. The
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sand-dominated horizons are characterised by
flaser bedding. Rai et al. (1997) have recorded
Chuaria — Tawuia association from this
horizon.

Govindgarh Sandstone (Upper Rewa
Sandstone)

It conformably overlies the Jhiri Shale
and forms an escarpment facing south close
to Govindgarh in Rewa district, Madhya
Pradesh. It has been redesignated as the
Govindgarh Sandstone by Sastry and Moitra
(1984). Based on the study in Drummondganj
area, Chakraborty and Choudhuri (1990)
divided this unit into Drummondganj
Sandstone and Govindgarh Sandstone. The
thickness varies from ~ 100 — 250 m. It
comprises pink, light pink with and light
yellowish brown and yellowish white fine to
medium grained massive sandstone. It shows
profuse development of trough and planar
mega cross bedding. Other sedimentary
structures commonly associated with this unit
include parting lineation, ripple marks and
clay gals. At places due to increase in iron
content a purple brown colour is imparted to
the sandstone with effect of lateretization. In
Panna Township, this horizon has yielded
diamonds in the upper part in a pebbly to
cobbly orthoconglomerate horizon.

Bhander Group

The Bhander Group constitutes the
youngest group of the Vindhyan Basin. The
original classification proposed by Krishnan




Table 7
Comparative lithostratigraphy of the Bhander Group in the Son Valley and Chambal Valley

Son Valley
After G.V. Rao in
Awasthi, 1964

After Sastry and Moitra 1984

Chambal Valley
Prasad, 1984

Dholpura Shale
Balwan Limestone
Maihar Sandstone Shikaoda Sandstone Shikaoda Sandstone
Bhander Sirbu Shale Sirbu Shale Sirbu Shale
Group Bundi Hill Sandstone Bundi Hill Sandstone
Samria Shale
Bhander Limestone Lakheri Limestone Lakheri Limestone
Ganurgarh Shale(?) Ganurgarh Shale Ganurgarh Shale

(1968) was modified by Sastry and Moitra
(1984) (Table 7). However, in the classification
followed in the present work, the term Lakheri
Limestone is discarded for the Son Valley
section and earlier nomenclature the Bhander
Limestone for the horizon overlying the
Ganurgarh Shale is retained. In our opinion, the
lithostratigraphic succession of the Bhander
Group in the Chambal Valley is totally different
in comparison to the succession exposed in the
Son Valley. The Lakheri Limestone is
recognized in Chambal Valley and should not
be compared lithologically with the Bhander
Limestone of the Son Valley. The Bhander
Limestone is characterised by the abundance
of columnar stromatolites while the Lakheri
Limestone is devoid of them. The isotope
signatures of both the limestones are very
different. The mean value of [[*C for the
Bhander Limestone is 4.3 0 (PDB) and for the
Lakheri Limestone it is -5.4 0 (PDB) (Kumar,
1999a). For these reasons, Kumar and
Schidlowski (2002) have suggested that these
two units are distinctly separate horizons in
which the Lakheri Limstone appears to be older
than the Bhander Limestone.

Ganurgarh Shale

It is the oldest formation of the Bhander
Group. Its thickness varies between 100-270
m. It is made up of chocolate coloured shale,
calcareous siltstone and fine grained sandstone.
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Bhander Limestone (Lakheri Limestone)

It constitutes the only calcareous horizon
of the Upper Vindhyan in the Son Valley area.
Its thickness varies between 80-100 m. It is
dominantly made up of grey to dark grey
limestone and greyish green shales. Columnar
stromatolites are profusely developed. It is
extensively mined for cement and
metallurgical industry and for making lime.
The lower part of the Bhander Limestone is
made up of light brown coloured sandy
limestone intercalated with thin mud layers.
It shows mega ripple bedding, small scale
cross bedding, parallel bedding, flaser and
lenticular bedding, mud cracks and various
types of ripple marks.

The middle part of this unit is made up
of pure limestone, shaly limestone, algal
limestone and thinly laminated dolostones
with  subordinate intraformational
conglomerate and breccia. Oolitic limestone
has also been recorded. It shows megacross
bedding, herringbone cross bedding, small
scale cross bedding, climbing ripple
lamination, wave ripple bedding and molar
tooth structures & penecontemporaneous
deformational structures. Stromatolite-bearing
horizons are quite common.

The upper part of the Bhander Limestone
is made up of greyish to yellowish brown,
micritic limestone, oolitic limestone,
stromatolitic limestone with gypseous lenses,




siltstone and silty shale. This horizon shows
parallel lamination, small and mega scale cross
bedding, flaser and lenticular cross bedding,
wavy bedding, current ripples, interference
ripples, mud cracks and penecontemporaneous
deformational structures. The upper most part
is siliceous. Megafossils and siliceous sponge
like forms have been recorded.

Sirbu Shale

It is made up of light yellow, grey to
greyish green shales and siltstones interbedded
with grey to brownish grey sandstones. It attains
a thickness of 100-250 m. The shales alternate
with sandstones. The thickness of sandstone
layers varies considerably. The sandstone
shows parallel bedding and cross bedding and
various types of tool marks, scour marks, ripple
lamination and various types of ripple marks
dominated by wave ripples. A few horizons also
show presence of salt pseudomorph shales.
Carbonaceous megafossils have been recorded
from this horizon (Kumar and Srivastava,
1997b). An arenaceous facies overlying the
Bhander Limestone identified by Krishnan
(1968), Sastry and Moitra (1984) and
Bhattacharya (1993) has been included within
the Sirbu Shale.

Shikaoda Sandstone (Maihar Sandstone)

The Maihar Sandstone has also been
referred as the Upper Bhander Sandstone.
Sastry and Moitra (1984) named it as Shikaoda
Sandstone. It is the youngest horizon of the
Bhander Group in the Son Valley area. The
Sirbu Shale grades into the Shikaoda
Sandstone. It is made up of brown to red
coloured sandstone and deep red coloured
shales. Parallel bedding, large scale cross
bedding, ripple bedding, flaser and lenticular
bedding, wave and current ripples with a very
wide variety of forms, rill marks, wrinkle
marks, current crescent, deformational
structures, channel structures and mud cracks,
microbial mat structures are present in this
unit. In mud dominated horizons tidal bedding
are seen. Singh (1976) has observed two
opposite current direction with one
dominating over the other. According to
Basumallick (1962b) Maihar Sandstone is fine
grained, moderately to poorly sorted and
subgraywacke in composition. Kumar and
Pandey (2008) have recorded microbial mat
structures Arumberia banksi, A. vindhyanensis
and  Rameshia rampurensis  and
Beltanelliformis minuta. On this basis they
have suggested an Ediacaran age to the
Shikaoda Sandstone.

Radiometric Dates for the Vindhyan Sediments

Even to date not many radiometric dates
are available for the Vindhyan sediments.
Vinogradov et al. (1964) were the first to date
the glauconites of the Kheinjua Formation (the
Son Valley section) and the Kaimur sandstone
of the Chittorgarh area (Chambal Valley
section) by K/Ar method which are of vintage
value. They suggested 940 + 30 Ma for the
Lower Kaimur Sandstone and 910 + 30 Ma for
the Upper Kaimur Sandstone. For the Rampur
Formation (the Glauconitc Sandstone of Auden,
1933) they gave 1110 + 60 Ma. Kreuzer et al.
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(1977) recalculated the earlier glauconite
dates given by Russian workers by using
subsequently recommended radiometric
constant and gave 1080 + 40 Ma for the Semri
Group and 890 Ma for the Kaimur Group.
Fission Track Dating method though has been
applied for the first time by Srivastava and
Rajagopalan (1986, 1988) for the glauconites
of both the Lower and Upper Vindhyans, their
methodology could not find favour with most
of the geochronologists because of some
inherent problems associated with the method.




Table 8
Recent radiometric dates of different horizons of Lower Vindhyan

Formation Geographlcal Method Age Reference
Position
Rohtas Limestone Tikaria, Katni, M.P. Pb-Pb, isochron 1599 + 48 Ma Sarangi et al. 2004
Rohtas Limestone Ditferent localities in | Pb-Pb, isochron 1601 + 130 Ma | Ray et al. 2003
Son Valley, M.P. &
Rajasthan

Rampur Shale Sidhi district, M.P. SHRIMP, U-Pb, 1599 + 8 Ma Rasmussen et al. 2002

Zircon
Rampur Shale Sidhi district, M.P. SHRIMP, U-Pb, 1602 + 10 Ma Rasmussen et al. 2002
(Tuff Bands) Zircon 1628 + 12 Ma
Deonar Formation Sidhi district, M.P. U-Pb, Zircon, 1631 £ 1 Ma Ray et al. 2002
(Two rhyolitic volcanic #8r/*5Sr Isotope 1631 5 Ma
horizons)
Deonar Formation Sidhi district, M.P. SHRIMP, U-Pb, 1628 + 8 Ma Rasmussen et al. 2002
(Porcellanite Formation) Zircon
Base of Semri Group Chitrakut area, U.P. | Rb-Sr Model ages 1409 + 14 Ma Kumar et al, 2001

to
1531 £ 15 Ma

Basement rocks Bundelkhand Granite | Pb-Pb Zircon 2492 + 10 Ma Mondal et al. 2002

(SIMS)

A kimberlite pipe which intruded the
Kaimur sandstone in the Panna area was dated
as 1140 + 12 Ma by Crawford and Compston
(1970). Kumar et al. (1993) have dated it by
Rb-Sr method as 1067 + 31 Ma. It has been
now dated as 1073 + 13 Ma on the basis of “Ar/
3 Ar dating (Gregory et al., 2006). Banerjee and
Frank (1999) dated porcellanites of the Semri
Group by “°Ar/**Ar but their data was doubted
by Kumar (2001) as only one analysis was done
and there was very subjective interpretation.
Kumar et al. (2001) have dated the glauconies
of the Semri Group of the Chitrakut area by
Rb-Sr method and suggested that the onset of
the Vindhyan sedimentation is close to 1600 =+
50 Ma. Recently, Rasmussen et al. (2002) have
dated the silicified tuffs bounding the Rampur
Formation (=Chorhat Sandstone) by SHRIMP
U — Pb Zircon method and suggested that the
Chorhat Sandstone must have been deposited
between 1628 + 8 Ma and 1599 + 8 Ma. Ray et
al. (2002) have dated the silicified volcanic
rock of the Porcellanite Formation of the Semri
Group. Two samples were analysed for U — Pb
Zircon dates which gave age as 1632 Ma.
According to them, the ¥Sr/*Sr ratio of 0.70599
for the Bhander Group is consistent with the
Neoproterozoic age. Sarangi et al. (2005) have
dated the Grypania bearing Rohtas Formation
and have given 1599 + 48 Ma. In the Chambal
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Valley, the Vindhyan sedimentation starts with
andesitic flows which have been dated by
Crawford (cited in Prasad, 1984) as ca. 1250
Ma old. The glauconites of the Semri Group
of the Chitrakut area have been dated by Rb —
St method by Kumar et al. (2001) and
suggested that the on set of the earliest

Vindhyan sedimentation in the Chitrakut area
should be not later than 1600 Ma. It appears
that sedimentation in the eastern and western
parts of the Vindhyan Basin started at different
periods see Table-8. Thus far published

geochronological data has been summarized
by Azmi et al., 2007 (Fig.7)

Ray (2006) has reviewed the age of the
Vindhyan Supergroup and has opined that the
age of the Lower Vindhyans in the Son Valley
is now resolved where as the Upper Vindhyans
as well as the stratigraphic correlation remain
to be answered. He has suggested the
beginning of the sedimentation in the Son
Valley started some time prior to 1721 Ma.
Recently, Malone et al. (2008) have have
interpreted the palaeomagnetic data of the
Rewa and Bhander Groups and have suggested
that the Upper Vindhyan sequence may be
upto 500 Ma older than commonly considered
meaning thereby that the sedimentation in the
Vindhyan Basin should have ended around
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Figure 7 — Summary of radiometric dates r eported in literature (diagram After Azmi et al. 2007).

1000 Ma. This interpretation does not take into account the available geological information.

In our opinion geophysical data should be interpreted in the available geological framework
and because of this reason their interpretation can be ignored.
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Palaeobiological remains

Stromatolites

There are several reviews and status
reports on the Vindhyan stromatolites (Kumar,
1980, 1982; Raha and Shastry, 1982; Valdiya,
1969). The Vindhyan stromatolites have also
been used by many workers for interbasinal and
intrabasinal correlations and, on this basis, the
age has been assigned to stromatolite bearing
units. While reviewing the Indian occurrences
of stromatolites, Kumar (1980) has remarked
that with incomplete data on stromatolite
morphology and use of different systems for
naming the stromatolites, it is almost
impossible to compare these forms with the
stromatolites described from the other parts of
the world. This statement still holds good
because the taxonomical assignment attempted
by several workers could not be checked and
evaluated with a fair degree of confidence.
Though attempts have been made in recent
years to improve the quality of description of
stromatolite forms (see Raaben et al., 2001;
Misra and Kumar, 2005; Kumar et al., 2009))
still refinement in the taxonomy much is
required. Because of these problems, some very
good and useful information on stromatolites
has become less meaningful for discussion.
Critical review of individual identification of
stromatolite forms is not possible in the present
work but some broad inferences could be drawn
on the basis of the available information
considering the above mentioned difficulties.

Not withstanding the identification of
individual forms, a few general remarks can be
made about the Vindhyan stromatolites:

1. The stromatolites are abundantly reported
from the different carbonate horizons of the
Vindhyan Supergroup except the
Nimbahera Limestone and the Lakheri
Limestone of the Chambal Valley section.
These are the only horizons which attain

considerable thickness but are devoid of
stromatolites. The Rohtasgarh Limestone
also shows a very poor development of
algal-mat horizons and is practically
devoid of stromatolites.

The Semri Group is characterised by the
presence of coniform stromatolites (Siren,
Cyathotes, Thyssagates, Ephyaltes and
Calypso) while these characteristic forms
are totally absent in the carbonates of the
Upper Vindhyans, i.e. from the Rewa and
Bhander Groups. (Kumar, 1999a; Misra
and Kumar, 2005). These stromatolites
support an age assignment of 1800 to 1600
Ma for the Semri Group. Kumar and Misra
(2007) have also recorded a

Palaeoproterozoic form Mistassinia from
the Salkahn Limestone.

Kumar et al. (2009) have recently
described six forms from the Bhander
Group. These are Baicalia baicalica, B.
burra, Tungussia sp., Patomia ossica,
Maiharia maiharensis and Cryptozoon sp.

In general, the Semri stromatolites show
passive branching while those of the
Bhander Group are characteristically
actively branched.

Stromatolites in most of the cases
represent shallowing upward sequences.

Phosphatic stromatolites have been
reported only from the Tirohan Limestone
(=Rohtasgarh Limestone) of the Son
Valley section (Kumar, 1993).

The stromatolite assemblages for the
Semri Group and the Bhander Group are
totally different and thus can be used for
identifying the rocks of the Semri and the
Bhander Groups with a fair degree of
confidence. Apparently, they appear to be
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quite useful for intrabasinal and
interbasinal correlation. Kumar (1982,
1999a) has suggested a Lower to Middle
Riphean age for the Semri Group and Upper
Riphean age for the stromatolite-bearing
horizons of the Bhander Group.

Microfossils

Microfossils are abundantly recorded
from the Vindhyan sediments. Earlier reports
are based on the recovery of fossils by
traditional methods of maceration but from late
seventies microfossils have also been described
from the petrographic thin sections of black
bedded cherts. Venkatachala et al. (1996) have
given a detailed review of all microfossils
reported till then. In the present summary, only
those reports have been considered which
described microfossils from the petrographic
thin sections of black chert. The macerated
" material is usually viewed with considerable
doubt as there is always a possibility of
contamination in the maceration technique and
there is no way to establish syngenecity and
indigenousness of the recovered fossils (see
McMenemin et al., 1983). However, a good
attempt has been made by Prasad (2007) and
his group (Prasad et al., 2005, 2007) to recover
the fossils from the Vindhyan sediments from
the different stratigraphic horizons by using the
traditional maceration method and has used the
microfossils assemblages to suggest ages.
Kumar and Pandey (2008) have reported the
occurrence of six forms from the petrographic
thin sections of the Balwan Limestone of the
Chambal Valley Sectionl. These are
Siphonophycus septatum, S. robustum ,
Myxococcoides chlorelloidea, Eoentophysalis
sp. Gloeodiniopsis lamellose and G. sp. Table
9 gives the reported fossils from the different
stratigraphic horizons from the petrographic
thin sections of the bedded cherts. Azmi et al.,
2007 have summarized palaeobiological
remains of the Vindhyan Supergroup (Fig. 8).

2D

The microfossils are dominated by
cyanobacterial forms. None of the reported
microfossils has any age significance except
the occurrence of Obruchevella reported from
the Bhander Group by Srivastava and Kumar
(1997) which can be considered as a possible
indicator of the beginning of the Vendian (in
the Vendian succession). Obruchevella has
been  abundantly recorded) and
Trachystrichosphaera, an acanthomorph from
the Sirbu Shale formation of Rajasthan
(Chambal Valley Section) reported by
Srivastava (2009) who suggested that the age
of the Sirbu Shale should lie near Cyogenian
(850 - 630 Ma). Kumar (1999b) has reported
sponge spicule like forms from the
petrographic thin sections of the black bedded
chert of the Bhander Limestone and has
suggested early Vendian age as the presence
of sponge spicules is firmly established in the
Cambrian but their occurrence from the
Vendian has only recently been noted. Table -
9 summarises the microfossils reported from
bedded cherts.

Megafossils

Megafossils have been reported as early
as 1909 when Jones reported carbonaceous
discs from the Suket Shale, the youngest
horizon of the Semri Group of Chambal
Valley. These have now been identified as
Chuaria circularis. Since then a large number
of reports have been published on the
occurrences of megafossils. Carbonaceous
megafossils have been reported both from the
Lower as well as Upper Vindhyans. Upto mid
ninety, all the available records of
macrofossils which were 50 at that time were
reviewed by Venkatachala et al. (1996) and
out of these they accepted 13 reports as true
fossil reports and rest were considered as
either nonfossils or dubiofossils (see Table
10). Out of the 13 fossils accepted by
Venkatachala et al. (1996), Kumar and Gupta
(2002) accepted only four reports of
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Table 9

List of microfossils reported from the different stratigraphic horizons from the black bedded chert

Stratigraphic Microbiota Author
Horizon Son Valley Chambal Valley
Balwan Limestone Siphonophycus septatum, Kumar and Pandey (2008)
S. robustum,
(Bhander Group) Myxococcoides chlorelloidea,
Eoentophysalis sp.
Gloeodiniopsis lamellose and
G. sp.
Gloeodiniopsis sp.
Sirbu Shale Glenobotrydion aenigmatis

Bhander Limestone

Salkahn Limestone
al., 1983

Mpyxococcoides sp.

Eoentophysalis sp. Kumar and
Sphaerophycus sp. Srivastava, 1997b
Eomicrocystis sp. Srivastava, 2009
Trachysphaeridium sp.

Leisophaeridium sp.
Cymatiophaera sp.
Siphonophycus sp.
Archaeotrichion sp.
Obruchevella sp.
Oscillatoriopsis sp.

cf. Gunflintia sp.
Trachystrichosphaera sp.

Sponge spicule like forms Kumar, 1999b
Filamentous forms Unpublished data
Of Kumar, S.

Mpyxococcoides minor

Mpyxococcoides grandis
Sphaerophycus parvum

Sphaerophycus medium
Huroniospora sp.
Huroniospora psilata
Palaeoanacystis vulgaris
Palaeoanacystis minor
Eosynechococcus moorei
cf. Palaeopleurocapsa sp.
Eosynechococcus isolatus
Eosynechococcus grandis
Diplococcus sp.
Tetraphycus major
Tetraphycus congregatus
Tetraphycus hebeiensis
Conhemisphaera pendulua
Clonophycus elegans
Clonophycus ostiolum
Kheinjuasphaera vulgaris
Glenobotrydion aenigmatis
Melasmatosphaera media
Eoentophysalis belcherensis
Eoentophysalis magna
Gunflintia minuta
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