SEQUENCE AND NOMENCLATURE OF THE ARAVALLIS
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The Aravalli sequence of the area under investigation is represented by a
conformable series of schistose rocks, and successively composed of Narukot
quartzite, Jaban slate, Richhbar grit and conglomerate, Bhat quartzite,
Shivrajpur phyllite with manganese ore and Bamankua limestone. The
Kalsar granite is intrusive into the Aravallis. The stratigraphic nomen-
clature of each of the stages of the Aravalli series has been adopted from the
type localities where they are well represented.

INTRODUCTION

Shivrajpur (22° 26’ : 73° 37'), being situated in the Panch Mahals
District of Gujarat State, is an important manganese-producing locality in
India. The manganese ores of Shivrajpur are associated with phyllites,
which form a part of the vast pile of the Aravalli schistoge formations covering
parts of the Panch Mahals and Baroda districts of Gujarat. A portion of
the Aravalli country surrounding Shivrajpur was recently surveyed by the
author in connection with his larger investigation of the genesis and structure
of the manganese ores of Shivrajpur.

In the course of his recent investigation of the genesis and structure
of the manganese ores of Shivrajpur (22° 26’ : 73° 37'), district Panch Mahals,
Gujarat, the author had an opportunity to construct a geological map of
about 50 sq. miles of the Aravalli country in the neighbourhood of Shivrajpur.
The stratigraphic sequence of the Aravallis of this part of the country shows
some departure from the Aravalli sequence of Rajputana, determined by the
earlier workers.

The nomenclature, proposed herewith to represent the stratigraphic
units occurring around Shivrajpur, may be conveniently adopted for all other
equivalent rock units of similar nature occurring elsewhere in the Aravallis
(Champaners) of Gujarat.

The Aravallis of the area under study are largely composed of lime-
stone, phyllite having some workable manganese ores, quartzites, conglom-
erate and slate. These schistose formations are partially metamorphosed
and highly deformed. In their general appearance and composition they
closely resemble some of the less metamorphosed Dharwarian rocks of other
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parts of India, and more particularly the Dharwars of Mysore (see Rama
Rao 1940). The petrographic and lithologic characters of the Aravalli rocks,
including the mineralogical composition of the manganese ores which are
exclusively associated with the phyllites, indicate that their metamorphic
grade is low and more or less equivalent to the green-schist facies. This is
also corroborated by the preservation of such primary sedimentary structures
as ripple marks, current bedding, bedding lamination, etc., in some of them.
The rock series is conformable and folded asymmetrically into highly pitching
anticlines and synclines striking E-W to ESE-WNW.

There is no field evidence of any fault in any part of the area surveyed.
These Aravalli formations are, however, intruded by coarsely crystalline
biotite-granite, occurring largely on their north and east. There are also
some quartz veins of varying width and length intruding into the Aravallis.

Previous WoRK

After traversing a large part of Western India consisting of ‘sub-meta-
morphic’ and metamorphic rocks of the Archaean age and some igneous rocks
including the Deccan traps, Blanford (1869) first came across a group of
pre-Cambrian unfossiliferous and partially metamorphosed rocks, such as
limestone, slate, conglomerate, quartzite, etc., in the Panch Mahals District
of Gujarat, but found some difficulty in determining their real nature at that
time. On account of this difficulty he first introduced them as ‘ Champanair
series’, adopting the stratigraphic nomenclature after Champaner (22° 29’ :
73° 32'), a small locality situated about 7 miles north-west of Shivrajpur
and once famously known as the capital of the Muslim rulers of Gujarat
during the thirteenth century A.D.

Later on Fermor (1909), during his investigation of the manganese ores
of Shivrajpur, observed a kind of magnetite-bearing schistose micaceous
hematite at Shivrajpur, which was closely similar to the one he had found
in the Dharwarian metamorphic rocks of Jabalpur. This led him to believe
that the Champaner series might be a component of the Dharwar system, and
subsequently he advocated that the metamorphic rocks of the region should
be known as the Dharwar system instead of Champaner series.

Beer (1919), besides mentioning some 16 varieties of metamorphic rocks
from Panch-Mahals, noted some intrusive granites and gneisses surrounding
the metamorphic rocks on their north, east and south. As regards the
granites, he was of the opinion that they were of two varieties. One of them
was identified as a coarsely crystalline granite resembling in many respects
the Dartmoor granite of England, and the other, found in association with
pegmatites, was described as a non-porphyritic granite. Both of these
granites were considered to be of post-Dharwar age.
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Hobson (1926), who surveyed a greater part of the Chota Udepur State
in the Panch Mahals and Baroda districts, also reported quartzites, lime-
stones, calc-granulites, phyllites, slates, conglomerates, etc., belonging to
the Champaner series. The granites, which he had seen at Chota Udepur,
were, however, described as having a more or less uniform composition which
is to be generally seen in a normal granite. Observing a number of isolated
patches of Champaner rocks enclosed in the granites, he concluded that the
latter were intruded into the Champaners in the post-Dharwar times (Hobson
1926). The quartz veins and some pegmatites in the granites were thought
by him to be related to the last phase of granitic intrusion.

In the regional geological map of Gujarat and Southern Rajputana,
which was compiled from a number of earlier maps by Gupta and Mukerjee
(1938), the Aravallis (Champaners) of Gujarat were shown as the southward
extension of the Rajputana Aravallis. They described two suites of granites
occurring as intrusives into the Aravallis. One, described as a prophyritic
granite, was stated to be often associated with gneiss. The other, which
was taken to be younger than the former suite, was recognized by its general
unfoliated nature. Finding absence of any effect of the Aravalli tectonic
movement in the younger granite, and noting its close physical and mineral-
ogical similarities with the Erinpura granite of southern Rajputana, they
correlated it with the Erinpura granite of post-Delhi age (Gupta and Mukerjee
1938). As regards the classification and sequence of the Aravalli formations
of Gujarat, they did not mention anything in their report.

HisToricAL REVIEW

As stated earlier, Blanford (1872), who first gave an account of the
geology of the Aravallis (Champaners) in the neighbourhood of Panch Mahals,
later on considered the metamorphic rocks to be much older than the
Vindhyans, and expressed some difficulty in separating the Champaners
from_the highly metamorphosed gneisses and schists into which they grade
insensibly and without any visible signs of break. Thus, he was led to
consider the rock series as equivalent to the formerly known  Sub-metamorphic
series’ of Indian stratigraphy. Accordingly, he first made an attempt to
establish the stratigraphic position of the Champaners (Blanford 1872) as
follows:

II. Vindhyan series .. ‘Diamond limestone’ and sand-
stone of DBelgaon, Kaladgi and
Ratnagiri.

I. Sub-metamorphic and
metamorphic .. 1. Granite, gneiss, mica-schist, etc.
2. Champanair beds,
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The term °Sub-metamorphic series’, or a synonymous term ‘ Transition
series’, was previously adopted by the Geological Survey of India to include
a group of metamorphic rocks in India, which show a lesser degree of meta-
morphism than the other gneissic and schistose varieties of Archaean rocks,
and thus the term was used by the earlier writers more with regard to the
state of metamorphism than as indicating the stratigraphic position of these
Archaean metamorphic rocks in the geologic time-scale (Ball 1881). After
the discovery of some more rocks of similar nature in the other parts of
India, the Transition or Sub-metamorphic series was further subdivided into
a lower division and an upper division (Medlicott and Blanford 1879-87)
as follows:

Vindhyan series
( Upper .. Gwalior, Kadapah and Kaladgi

_‘ series.
Transition or Sub- ! Lower .. Bijawars, Champanair beds,
| metamorphic rocks | Arvali, Malani beds, Transi-
Azoi : tion rocks of Behar and
zoic .
Shillong.
Metamorphic or  Gneiss, granitoid and schistose rocks, etc.
gneissic

The twofold division of the Transition series was based chiefly on the
degree of metamorphism, stratigraphic conformity and the associated granitic
intrusion. Oldham (1893) pointed out the difficulty of determining precisely
the relative ages of the different formations of the lower as well as the upper
Transition series because of their complete absence of fossils and varying
degrees of metamorphism from place to place. However, following the two-
fold division of the Transition series, in which the Champaners were placed
in the lower division, he observed that the lower group of Transition rocks
had been subjected to a considerable disturbance and some degree of meta-
morphism, whereas the upper group, showing gentle dips, had suffered little
disturbance and lesser metamorphism than the lower group. He also first
classified the Dharwar schistose formations of Mysore and its adjacent area
with the lower group of the Transition series, since they were detected to
overlie the eroded surface of granitoid gneiss with a distinct unconformity
(see Foote 1888). At the time when Oldham’s book was going to the press,
R. B. Foote, in a private communication to him, expressed the view that
the Champaners might be classified with the Cuddapah system on the basis
of the degree of metamorphism and their lithological characters (see Oldham
1893, p. 73). But Oldham, who had already adopted the views expressed
by his predecessors, Medlicott and Blanford, regarding the stratigraphic
position of the Champaners, did not revise the classification of the Transition
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series according to Foote’s observation. However, supporting the earlier
observation made by Blanford (1872) that the transition of the Champaners to
the gneisses occurring in Panch Mahals was almost imperceptible, Oldham had
even expressed some doubts regarding the real nature of the Champaners—
whether they belong to the Transition series or they were ‘the result of the
intense disturbance which both the metamorphics and the Champaners beds
have undergone’.

Thus, for a long time after the discovery of the Champaners, their rela-
tionship with the metamorphic gneisses and schists remained uncertain till
Heron (1934) proved by continuous mapping of southern Rajputana and
Gujarat that the Champaners are continuous with the Aravalli series of
Rajputana. Farlier, Heron (1917) had expressed the view that the nearest
analogue of the Delhi system was the Champaner series; but since he found
no particular lithological similarity between the two, the view was later
discarded. Fermor (1934), whose attention was drawn to the nomenclature
of the ancient schistose rock series, observed that the Champaners, the
Aravallis, the Chilpi Ghat series, and the Dharwars of Mysore were roughly
contemporaneous. Accordingly, he suggested that since the Champaners
were found to be continuous with the typical Aravallis of Rajputana, the
local term Champaner should be discarded in favour of Aravalli. Further,
using the manganiferous rocks as a stratigraphical datum line, Fermor ad-
vocated the probable contemporaneity of the Champaners of Gujarat and
the Aravallis of Jhabua, M.P., with the gonditic rocks of Madhya Pradesh,
which form a part of the Sausar series. Later on, Fermor (1936) included
the Champaner metamorphics in the Archaean Province No. 5, and accord-
ingly he grouped them with the (Manganese ore)}—Marble Province of his
Non-charnockitic Region.

Noting distinet lithological similarity of the Champaners to the true
Dharwars of Dharwar, Mysore, West (1934) made an interesting observa-
tion and suggested the probability of a southward continuation of the
Champaner series of (Gujarat underneath the Deccan traps to reappear in
Dharwar and Mysore as the Dharwars. Therefore, according to the opinions
expressed by the earlier workers, the Aravallis of Rajasthan, the Champaners
of Gujarat and also the Dharwars of Mysore may be broadly considered as
homotaxial.

STRATIGRAPHIC SEQUENCE’ OF THE CHAMPANERS

With the exception of the intrusive granites, covering a small area on
the north, the rest of the area (Fig. 1) is occupied largely by a succession
consisting of quartzite (two horizons), slate, conglomerate, phyllite and lime-
stone. A part of the phyllite occurring in the neighbourhood of Shivrajpur
is highly manganiferous and the ore rocks are structurally concordant with
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the host rock, phyllite. The unmapped portion of the area, lying on the
west of the Dhadhar river, is mostly covered by recent and sub-recent allu-
vium. Al the rock types of the area show a low grade of metamorphism,
which according to Fermor (1936, p. 106), may be described as epi-meta-
morphic. The intrusive relation between the unfoliated biotite-granite
occurring near Kalsar and the Champaners was made evident by the presence
of some xenoliths of the latter in the granite and also by the absence of any
sign of structural deformation of the granite due to the tectonic movements
that affected the schistose series (see Fermor 1909, p. 999). The conglom-
erate, having its structural characters more or less concordant with those
of the underlying and overlying formations probably does not indicate a
stratigraphic break in the succession of the series. A similar view was also
expressed by Fermor (1936, p. 109) against splitting the Mysore Dharwars
into three divisions, as suggested tentatively by Rama Rao (1936) on the
basis of the presence of two conglomerate horizons. Therefore, no attempt
is made here to subdivide the Champaners, in spite of their having a distinct
horizon of conglomerate. The original basement of the series could not be
seen in any part of the area surveyed, because the intrusive granites more
or less surround the Champaners (see Gupta and Mukerjee 1938, Plate 5).
The stratigraphic sequence of the Aravalli series of the area under study is
presented as follows:

The geological formations of the area

. "Thickness
Succession .
in feet
Recent and sub-recent alluvium
Post-Aravalli Kalsar granite and granitoid gneiss
(intrusive)
6. Bamankua impure limestone,
often with pyrites .. unknown
Archaean 5. Shivrajpur phyllite with man-
ganese ore .. .. 1,000-1,050
Aravalli (Cham- 4. B%lat qua,rtz1.te . 400-500
. 3. Richhbar grit and conglom-
paner) series
erate .. .. 70-90
2. Jaban slate . .. 600-650
1. Narukot quartzite .. unknown
?
(Original basement unknown)
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