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ABSTRACT

Detailed geological mapping of the Late Proterozoic Bhima Group (of northern Karnataka and Western Andhra Pradesh) was
undertaken with the aid of Remote Sensing techniques. These studies re-emphasised the undisturbed nature of these shallow marine
sediments, except in the close vicinity of various fault zones.

Observations of vertical and lateral facies variations in these sediments in parts of this basin, were followed up by studying the
altitudes of exposures of the different lithological contacts (above m.s.I. datum) throughout the basin. This study unveiled serious
descrepancies in the established lithostratigraphy of these sediments. The exposures of the so-called “Upper Bhimas/Andola Sub-
group” occur at almost the same, or at places at lower altitudes than the adjoining exposures of the “Middle-Lower Bhimas/Sedam
Subgroup”. In light of the uneven, undulatory nature of the Archaean crystalline Basement, and the predominantly horizontal
disposition of the Bhima sediments, it is pointed out that the Andola Subgroup represents only a lateral (facies variant) extension of
the Sedam Subgroup and not a vertically superposed sequence.

The Bhima Group therefore can be divided into utmost two Formations, representing broadly co-eval sedimentological facies,
namely the near shore clastic facies (= Rabanpalli Clastics Formation) and the relatively distal, tidal flat carbonate facies (= Shahabad

Limestone Formation). The sedimentation in this basin is not a cyclic one, but the result of a solitary transgressive episode.

INTRODUCTION

Exposed in area of just over 5000 sq.km., as an
en-echelon array of narrow strips, across a maximum
linear extent of 160 km, in parts of northern Karnat-
aka and western Andhra Pradesh, the Bhima basin is
perhaps the smallest of the independently recognised
‘Purana basins of Peninsular India’ (c.f.: Mem. Geol.
Soc. India, no: 6, 1987). Most authors are unanimous
(eg: Mishra et al. 1987) in the conclusion that these
are Late Proterozoic sediments deposited on a
basement of Archaean age. The importance of this
small basin, present on the northeastern edge of the
Dharwar craton (of Naqvi and Rogers, 1987) lies in
the extensive, commercially exploited cement-grade
limestone deposits occuring in it.

The Department of Geology, University of Poona
had undertaken detailed investigations of this basin
under an [.S.R.O. — sponsored research project
(1978 to 1982), with the aid of various remote sensing
techniques (Peshwa et al., 1982). The results and
interpretations presented here are based on the
mapping and data collected during this project, along
with subsequent follow-up studies.

It was realised that the existing (litho-) stratigraphic
classifications of these sediments suffer from signifi-

cant shortcomings, particularly in the context of: (a)
the established principles of lithostratigraphic classi-
fication (G.S.I., 1971; 1.S.S.C., 1976; Brenner and
McHargue, 1988); and (b) the order of superposition
of the component lithologies from the Bhima Group.

PREVIOUS WORK

The occurrence of unmetamorphosed and undis-
turbed sediments, resting upon the Archaean crystal-
lines and capped by the Deccan Traps in this region,
were first described by Newbold (1842-1845: c.f.
Foote, 1876). King (1872) named this sequence as the
“Bhima Series”. Foote (1876) classified them into the
“Lower Bhima Series” and “Upper Bhima Series”
comprising conglomerates-sandstones-shales and
cyclic limestones-shales, respectively. This classifica-
tion was revised by Mahadevan (1947) who divided
this “Series” into three units, namely the Lower
{conglomerate-shale-sandstone), Middle (limestone)
and Upper (shale-limestone) Bhimas. While naming
this as the Bhima Group, Janardhana Rao et al (1975)
advocated lithostratigraphic nomenclature, because
their classification was based purely on lithological
discrimination. They diagnosed three separate “For-
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mations” from Mahadevan’s “Upper Bhimas”, but
retained his “Middle” and “Lower Bhimas” as inde-
pendent Formations.

Mathur (1977) suggested minor nomenclatural
changes in the preceeding 5-fold classification. Mud-
holkar and Kale (1982) recognised the presence of
four formal subdivions (“Members”) of the Rabanpalli
Shale Formation, throughout the Bhima basin.
Mishra et al (1987) retained the five Formations of the
Bnima Group, reassigning them to two sub-groups
separated by a “para-unconformity”. They have rec-
ognised as many as thirteen “members” (5 + 5 + 3)
from the lower three Formations.

The classifications of the Bhima Group by the
above-mentioned previous workers are summarised
in Table 1, for comparisons. It is necessary to empha-
sise here that all these are essentially based on purely
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lithological considerations, and therefore lithostrati-
graphic, though several authors using these classifi-
cations have implied otherwise. In the following des-
cription (except in the conclusions, and wherever
mentioned otherwise), the nomenclature of Mishra et
al (1987) has been followed.

ALTITUDES OF CONTACTS OF THE BHIMA GROUP

Detailed gealogical maps were prepared during the
ISRO — sponsored project, through the interpreta-
tions of LANDSAT MSS imageries on regional scales
(1:250,00 and 1 : 100,000) and aerial photographs.
on local scales (1 : 60,000), followed by exhaustive
field verification of various: lithological contacts and
structures. Fig. 1 is a compilation from these maps,
depicting the entire Bhima basin.

The geological maps were draped over the Survey
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Fig. 1. Geological map of the Bhima basin: modified from Peshwa et al.(1982). [A = Halkal Fm.; B = Katamadevarhalli F.; C = Harwal-Gogi

Fm.: of Mishra et al.(1987)].
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of India topo-sheets (1 : 50,000 scale), to establish the
altitudes (above m.s.l. datum) of exposures of the
various lithological contacts. Three such overlay
maps of parts of the Bhima Basin (wherever the
“Andola Subgroup” is exposed) are presented here
as examples (Figs. 2, 3 and 4).

BHIMA — BASEMENT CONTACT

Almost -all the earlier workers (Foote, 1876;
Janardhana Rao et al, 1975; Akhtar, 1977; Mishra et
al, 1987; etc.) concur that the Archaean Basement is
overlain by the Late Proterozoic Bhima Group with a
distinctly erosional and angular unconformity,
representing a significant hiatus. Peshwa and Chitrao
(1983) have pointed out that the Bhima sediments
display unconformable relationships with the base-
ment along the N-S to NNE-SSW trending rectilinear
eastern margins, where as the E-W to WNW-ESE
trending rectilinear southern boundaries are all of
faulted nature (see Fig. 1).

The elevations of exposures of the unconformity
between the basement and the Bhimas, at locations
where the overlying Bhima sediments repose horiz-
ontally (implying their undisturbed character) have
been listed in Table 2. The uneven, undulating nature
of the basement, evident at numerous locations
(including those mentioned in Table 2) is best high-
lighted by the exposures in the easternmost, Raban-
palli - Damancherla - Mitta Baspalli region of this
basin (see Fig. 5 and 6). The point to be noted in this
context is that, the Bhima - basement conformity
occurs at elevations ranging between 545 m and 370
m above m.s.1. This range of variation (~ 175 m) is
equivalent to more than 34 of the computed aggre-
gate stratigraphic thickness of the Bhima Group
(=273 m by Mishra et al, 1987).

This unconformity is exposed at the highest eleva-
tions in the western (around Rabanpalli) and eastern
(around Muddebihal) flanks of the basin, while its
lowest elevations of exposures are encountered in
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Fig. 2. Geological map of the Shahabad Sector draped over the topographic contours. All elevations are in m above mean sea level. [1 =
Halkal Fm.; 2 = Katamadevarhall Fm.; 3 = Harwal-Gogi Fm. of Mishra et al (1987)].



94 VIVEK S. KALE, A.V. MUDHOLKAR, V.G. PHANSALKAR AND V.V. PESHWA

P i7e10

‘

DECCAN

YToEE

1 2 3

TRAPS

Ny
.
fa
< A
R -~ Al -~ A
SR A 2
> % A

~
]

; 4 . 74,20
Ry 1 4 W — — = \ “ 440, s
Y — —=<">ANDOLAs ~ /’_"
.2y SHAHABAD LIMESTONE .F. : = — — p «
' > — V= A DY
A S A 468 AT AL
‘\\ I\ l..... 2'\ [ \4‘_ _ll (9% . ;
N S o . o‘c , \‘ 7 \‘;_ ___’I _’I’ C / N ~ 4 ; 4
-. | RABANPALLI SHALE F [ #". AT N
VA A - = ; //‘; 4
% =1 4 i /16955
M = ’ L .
- _“- — &7 / ~ 7, \‘
A |BASEMENT  COMPLEX 00T 3 L BN
./\ "~ =7 - N

t g T o T
veopg ¥ N KA TN S
76°0' " 10 i AL AN TR 7B,

) N % [ ’/'
i KMS /
76|°50’
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the central parts of the basin between Doranhalli and
the Bhima River bed, southwest of Wadi. This indi-
cates that the deepest parts of the basin were in the
central sector, while the eastern and western flanks
were relatively shallower. The Deccan Traps mask
the northward extension of the Bhima Basin.

ANDOLA SUBGROUP -— SEDAM SUBGROUP
INTERRELATIONS

The Andola Subgroup (= Upper Bhimas) has been
mapped only in two sectors of the Bhima Basin.
These exposures (Figs. 1 to 4) of shales and limes-
tones occur north of Shahabad (around Katamade-
varhalli - Dewan Tegnur) and between Farhatabad -
Harwal and Halkal - Gogi (west and south of the
Bhima River) according to the previous authors
(Mahadevan, 1947; Janardhana Rao et al, 1987).

SHAHABAD SECTOR

Horizontal exposures of limestones (mapped by
earlier workers as Shahabad Limestone) occur upto
elevations of more than 480 m in the eastern parts of
this sector and upto 477 m altitude in the western
part. They rest on the fine clastics (from the Raban-
palli Formation) which occur below the 400 m con-
tour, wherever undisturbed.

The shales and limestones exposed north of the
Kagna River, have been recognised previously as the
Andola Subgroup equivalents, “separated from the
Shahabad Limestone by a para-unconformity”
(Mishra et al, 1987). Fig. 2 depicts the elevations of
their exposures.

A traverse along the Malkhaid - Gangurti road is
very significant. Westwards from Malkhaid, horizon-
tal, flaggy limestones are exposed upto the N-S trend-
ing ridgelet (marked by the 420 m contour). The N-S
trending gradational contact between these (Sha-
habad) limestones and the calcareous fissile shales is
exposed across the ridgelet. The horizontal shales
persist through Gangurti (below elevations of 400 m)
westward till they are (again) capped by flaggy, silice-
ous limestones (at altitudes of 405-410 m). Existing
classifications maintain that, the eastern (Shahabad)
limestones are “overlain” by the (Halkal) shales
exposed around Gangurti at elevations between
about 390 m to just over 415 m, which in turn are
capped by the western (Katamadevarhalli) limes-
tones above 400 m contour. This “vertical stacking”
of the horizontally exposed sedimentary sequence,
implied by. the existing classification, is exposed
across a distance of less than 15 km. The western

(Katamadevarhalli) limestones, with a maximum ver-
tical thickness of 40 m, capping the shales at the 400m
contour are in no way petrologically different from
the eastern (Shahabad) limestones, whose contact
with the shales occurs at 415-420 m altitude. The
inherent contradiction is obvious, and is re-empha-
sised in the adjoining sectors.

ANDOLA SECTOR

This sector, adjoining the Shahabad sector in the
west and southwest, is the only sector which - atleast
in parts - displays a vertical sequence of limestone -
shale - limestone - shale (in that order of superposi-
tion), consistant with the previously established stra-
tigraphy of the Bhima Group. Such a sequence can
be observed along any east-west traverse in this sec-
tor, south of 17° N latitude. These sediments are
exposed subhorizontally, with local northward dips of
less than 5°. Krishna Rao et al, (1984) have mapped a
number of “plunging folds” between Jewargi and
Gogi. However, field studies indicated that most of
them were penecontemporaneous deformational fea-
tures, having extremely restricted aerial extent.

The northward continuations towards Jewargi -
Farhatabad of the shale - limestone - shale suite (=
Andola Subgroup) discloses contradicting elevational
characters (Fig. 3). The (Halkal) shales (which rest
atop the Shahabad Limestone east of Andola) are
subhorizontally exposed below the 400 m contour in
the Bhima River bed between Farhatabad and Firo-
zabad. The limestones capping them, west of the
‘inverted-V’-bend of the Bhima River and within the
concave portion of the V-bend, are recognised by
earlier workers as the equivalents of the Katamade-
varhalli Limestone, whereas those limestones east of
the river (which are horizontally exposed upto 477 m
altitude around Kirni) are termed as the Shahabad
Limestone. The justification for this discrimination by
previous workers can only be presumed to be the
southward extension of the former (Katamadevar-
halli) limestones around Andola, because there are
no significant petrological variations between the two
limestone exposures. It follows, therefore, that the
super-position of these shale-limestone horizons (of
Andola Subgroup) above the Shahabad Limestone
does not hold in many exposures.

The (Harwal - Gogi) shales exposed around Har-
wal can be traced laterally, at the same elevations
across the Bhima river, to grade into the (Katamade-
varhalli) limestones. The superposition of this
“youngest” shale horizon from the Bhima Group
does not thus stand scrutiny in its “type exposure”.
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Fig. 4. Geological map of the Gogi Sector draped over the topographic contours. All elevations are in m above mean sea level.

Comparable shales are no doubt exposed overlying
the limestones west of Andola and west of Farha-
tabad, above elevations of 430-455 m and 400-410 m,
respectively. But is this sufficient evidence for placing
these shales at the top of the Bhima Group and-that
too as an independent formation?

GOGI SECTOR

In Fig. 4, all the horizons from the Andola Sub-
group are shown together, because, the “Katamade-
varhalli Limestone” is not exposed in this sector as it
pinches out south of Andola (see Fig. 1). Conse-
quently this Subgroup is entirely represented by cal-
careous and ferrugenous fissile shales, along with
minor sandstones and conglomerates exposed locally
around Halkal. In the northwestern quarter of this
sector, around Wadgiri, the Shahabad Limestone is
exposed at higher elevations than the subhorizontal
(Harwal-Godi) shales, which continue northwards
below the Deccan Traps: Here again therefore, the
superposition of these (Harwal-Gogi) shales as the
topmost Bhima horizon is untenable, particularly in
context of the undisturbed nature of the limestone
and shales.

The exposures adjoining the Gogi-Doranhalli fault
are significantly deformed. However, the intensity of
deformation reduces very swiftly away from the fault
zone, and within a distance of 1.5 to 2.0 km north of
the fault, practically undisturbed, very gently (about
5° or less) northward dipping sediments are encoun-
tered (eg. at Harnagiri, north of Hulkal, etc.) The fault
itself dies out southwest of Wadgiri and continuous,
undeformed, subhorizontal to horizontal exposures
of the limestones and underlying clastics are exposed
along the western edge of this sector (west of Kemb-
havi) unconformably overlying the Archaean
basement.

The isolated exposure of coarse sandstones and
thin conglomerates resting atop (Shahabad) limes-
tones, in a hill east of Hulkal, has been cited as, “the
only” exposures displaying the vertical superposition
of these clastics (= Halkal Formation) above the Sha-
habad Limestone (Janardhana Rao et al, 1975, p.:
182; Mishra et al. 1987, p:233). Apparently, therefore,
disregarding the sedimentological attributes and the
previously described contradictions, one would be
tempted to reemphasis the validity of the order of
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superposition and classification of the Bhima Group
elucidated by the earlier workers.

RABANPALLI AREA

This “type-area” for the basal clastic sediments
from the Bhima Group (Janardhana Rao et al.,1975;
Mathur, 1977; Mudholkar and Kale, 1982; Mishra et
al. 1987) provides a specific clue for resolving the
above discussed contradictions, within an area of less
than 18 km x 20 km. The lithologs of different horiz-
ontal exposures of the Bhima sediments in this area
were prepared (Mudholkar, 1988) and are presented
here as Fig. 5. A schematic cross-section across the
Bhutgira-Adki hills is given as Fig. 6.

Except the section ‘F’ in Fig. 5, no other section
has been vertically or laterally dislocated relative to
any other section by any fault or shear zone. Yet, the
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differences in altitudes of exposures of the various
lithological contacts within the Bhima Group are sig-
nificant. The study in this area (Mudholkar, 1988) has
highlighted the following points:

a) The basement on which the Bhima sediments rest
was greatly uneven, with a regional westward
slope.

b) Consequently, different lithologies representing
varying (broadly: carbonate v/s clastic) sedimen-
tological facies were concurrently deposited; but
may occur at different elevations of repose, in
response to progressive changes in the trans-
gressing sea.

c¢) The conglomerates - sandstones - siltstones -
shales suite of the Rabanpalli Formation grades
vertically as well as laterally into the limestones of
the Shahabad Formation.

© o om = > = -~ = -
: Y3 fTg T3 1. 5§ fx
600 S % > ~ = = N x O = = 600
3 z 3 T g $x2 %@ 2 9 DECCAN  TRAPS
- m m
f > oz o« E 3 PP = 43 |
= m o= — m o o o 9 o > Silica / Pyrite nodules
; o T [y s o "o
= SR 88 = m?Z o= —
» . - . o o z ; :_I_l ; N E Blocky  Limestones
ol = = —~ 0 o O
S > =) —r—
§~550 [ I § = 550 @:—: Flaggy Limestones.
- N : ; £
s 2 n g Calcareous  Shales
> [— - —
2 AAAA =
< - . G — 7 Ferrugenous  Shales.
m 550575 4y
3 | 500 A xux 500 E Glauconitic Siltstones.
ol X X X X
~ L SR =| Glauconitic ~ Sandstones
T & T F 2
< - s E
= L RARAAR Fine grained Quartz arenites
— - jr I X XX XX
X X X X
Ry s Bdd Coarse Quartz arenites
3 1
m 450 [ L T D 450
@ i Gritty Arkoses
— L1 = SHAHABAD LIMESTONE FORMATION
- A = EKMAI SHALE M 1 %, Conglomerates
. RABANPALLI ° g
I~ = KASTURPALLI  GLAUCONI M
0 QUARTZ ARENITE M CLASTICS xxx|  ARCHAEAN  BASEMENT
— 3- 4 = KUNDRAPALL! A Al
FORMATION
I-400 1- 2 = ADKI HILL CONGLOMERATE M

Fig. 5. Lithologs. of selected sections trom the Kabanpalli area: adapted from Mudholkar (1988). Section “F” is upthrown by about 20 m.
with respect to Section “E”. All other Sections are of undisturbed, horizontal exposures.

These observations clearly indicate the diachronous
nature of not only the Bhima-basement unconfor-
mity, but also of any of the lithological contacts within
the Bhima Group. The diachronity could provide an
explanation for the extreme variations in the altitudes

of exposures of-the different lithological contacts.
None of the previous authors have assigned any of
the exposures of the Bhima sediments in this area
(occuring in the altitudes ranging from less than 430
m to 570 m) to the Andola Subgroup.
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Fig. 6: Schematic cross-section (approximately 8 km long)’

between the Bhutgira and Adki Hills, illustrating the pos-
sible lateral associations between the clastic and carbo-
nate facies. (Adapted from Mudholkar, 1988).

DISCUSSION
SEDIMENTATION MODEL

Geophysical studies have shown that the Bhima
sediments accumulated in a very shallow, epiconti-
nental/supracrustal depression (Ramakrishna and
Chayanulu, 1988). Sedimentological studies of these
sediments (eg: Dutt, 1975; Deshpande and Sukhtan-
kar, 1976; Akhtar, 1977; Venkoba Rao, 1977; Sukh-
tankar and Parashar, 1980; Joshi, 1986; Jayaprakash,
1986; Mudholkar, 1988) unequivocally conclude that
the Bhima sediments represent platform deposits of
shallow marine, near shore environments. The
coarser clastics (conglomerates and sandstones)
represent shoreline to beach deposits, while the silt-
stones and shales represent deposits of relatively
deeper, subtidal to intertidal, clastic tidal flat envir-
onments. Progressively deeper facies are repres-
ented by the carbonate tidal flat limestone deposits.

Broadly, passive, undisturbed conditions prevailed
during the deposition of these sediments, occassion-
ally punctuated by episodes of penecontemporane-
ous deformation (eg: slum folding, intraformational
limestone breccias, and other features described by
Akhtar, 1977, Venkoba Rao, 1977; Peshwa et al,
1982; Joshi, 1986; Mudholkar, 1988). These sporadic
events are attributed to localised, episodic move-
ments along the various faults which transect this
basin (eg: Mudholkar and Peshwa, 1988; Kale and
Peshwa, 1989) but have very limited lateral spatial
extensions.

The presence of glauconite (Mathur, 1979) has
been attributed to localised development of anae-
robic environments in (temporally and spatially) iso-
lated pools within this basin (Mudholkar and Kale,
1982) and the diagenetic growth of glauconite at the

expense of clayey admixtures from the silt-stones
(Joshi and Peshwa, 1986). Studies using XRF and
SEM have indicated (Mudholkar, 1988) that, diage-
netic chlorite accounts for a major proportion of the

green’ minerals from the Kasturpalli Glauconitic

Member, whereas glauconite is present only in minor
proportions.
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Fig. 7 Schematic cartoons illustrating the inferred depositional
history of the Bhima Group and the mutual interrelation-
ships between the various component lithostratigraphic
units. (a) depicts the early phases while (b) depicts the
peak of the transgression onto the Archaean crystalline
basement. For explanations of “A” and “B” refer text.

Based on all these characters, the generalised
depositional history of the Bhima Group is inter-
preted as being a product of a Late Proterozoic
transgression onto an undulating Archaean base-
ment. Fig. 7(a) depicts the early stages of the marine
transgression, which was followed by a progressive
rise in the sea-level, resulting in the submergence of
larger areas, attended by episodic penecontempo-
raneous faulting (Fig. 7(b)).

STRATIGRAPHIC IMPLICATIONS

In the preceeding descriptions, the contradictions
which arise out of the existing 5-fold classifications
have heen highlighted, implying that this lithostrati-
graphy of the Bhima Group suffers from serious
shortcomings. The most incontrovertible character
of the Bhima. sediments is their horizontal, undis-
turbed disposition, except in the vicinity of fault-
zones (and even along them with severaly limited lat-
eral extensions). Krishna Rao et al, (1984) have
recognised a number of ‘folds’ and disturbances
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within the Bhima sediments. However, detailed struc-
tural analysis of these features and the deformafion
along practically all the fault zones indicates that
almost all these “deformations” are synsedimenta-
tional in nature. There exist very few “structural ele-
ments” in this basin which can be treated as being
strictly post-deposition, post-lithification, superim-
posed structural elements (Kale and Peshwa, 1988,
1989). None of these structural features significantly
alter the later or vertical juxtapositions of the various
component horizons of the Bhima Group.

No lithostratigraphic classification of any sedimen-
tary sequence can be independent of the history and
environments of sedimentation (Krumbein and Sloss,
1963; Brenner and McHargue, 1988). Though most of
the earlier workers have discussed the depositional
history of the Bhima sediments, almost all of them
appear to have interpreted it as a sequeal to their
classifications. The limestone-shale-limestone-shale
sequence exposed around Andola was treated as
‘type exposures’ (without formally saying so), in divid-
ing the suite into four separate ‘Formations’ resting
one above the other. This was followed by inference
of the two contributing ‘cycles’ of sedimentation of
the Bhima Group. Their exposed thicknesses (even
at or around Andola) and their lateral continuations,
taken together reveal very obviously that these beds
represent nothing else, but intertounging alternations
of shales and lime-stones. The presence of such inter-
relations between the clastic suite of the Rabanpalli
Formation and the carbonate suite of the Shahabad
Limestone has been demonstrated (Fig. 6) from the
Rabanpalli area by Mudholkar (1988). If one were to
extrapolate (based on altitudes of exposures) horiz-
ons in this area itself, it would necessitate recognition
of the sequence in the Gandlepalli Plateau (‘E’ in Fig.
5) as equivalents of the Andola Subgroup, in compar-
ison to the sequence in the Bhutgira and Ekmai hills
(‘A’ & ‘B’ in Fig. 5). But such extrapolations do not
have any acceptable justification petrologically or
otherwise.

There is,therefore, sufficient reason to believe that
the entire sequence recognised as the Andola Sub-
group/Upper Bhimas (Mahadeva, 1947; Janardhana
Rao, et al. 1975; Mathur, 1977; Mishra, et al. 1987)
represents the exposures of an ‘intertounging’
between the fine clastics and carbonates (as would be
encountered along ‘A’ or ‘B’ in Fig. 7(b). The recur-
rance of some lithologies in a particular section can-
not be justification enough for their recognition as
separate “formations”, unless there is a significant
petrological bias (see: 1.S.S.C. 1976; Brenner and

McHargue, 1988). The Harwal-Gogi Shale and Halkal
Shale do not display any significant petrological dif-
ferences from the constituents of the Rabanpalli
Shale Member (of Mudholkar and Kale, 1982). The
Katamadevarhalli Limestones and the ‘a’ and ‘e’
members of the Shahabad Limestone (of Janardhana
Rao et al, 1975) are petrologically similar to each
other. The independent recognition of either of these
three Formations of the Andola Subgroup cannot be
justified by any evidence other than the solitary case
of the exposures around Andola, which in turn can
be treated as an exposure of the interfingering
sequence of clastics and carbonates.

Therefore, the Bhima Group can be (lithostrati-
graphically) divided into not more than two constitu-
ent Formations, representing the clastic facies and
the carbonates facies r2spectively. No further ‘For-
mation’ level subdivision of the Bhima Group can
stand scrutiny.

CONCLUSIONS

A simple bipartite lithostratigraphic classification of
the Bhima Group is therefore advocated. The
proposed subdivisionof the Bhima Group into two
Formations, representing the clastic facies and the
carbonate facies is given in Table 3. On the basis of
their historic preceedance, the locality names of
‘Rabanpalli’ and ‘Shahabad’ are retained. In keeping
with the nomenclatural system advocated by the
Code of Stratigraphic Nomenclature (G.S.I., 1971;
ISSC 1976), the clastic and carbonate facies from the
Bhima Group are named as the Rabanpalli Clastics
Formation and the Shahabad Limestone Formation
respectively.

On the basis of observable order of superposition
and sequence of occurrence throughout the entire
basin, the classification of the clastic suite into four
‘Members’ comprising the conglomeratic grits,
orthoquartzitic sandstones, green siltstones and
ferrugenous-calcareous shales, proposed by Mudhol-
kar and Kale (1982) is retained. However their ‘Basal
Member’ is renamed as the ‘Adki Hill Conglomerate
Member’ in keeping with the system of stratigraphic
nomenclature. To avoid confusion of names between
the Formation and Member, the ‘Rabanpalli Sahle
Member’ of Mudholkar and Kale (1982) is renamed as
the ‘Ekmai Shale Member’.

The five types of limestones, recognised as infor-
mal ‘members’ of the Shahabad Limestone by
Janardhana Rao et al (1975) and Mishra et al (1987)
do not always occur in the same sequence, at all
exposures. For example, flaggy argillaceous limes-



VIVEK S. KALE, A.V. MUDHOLKAR, V.G. PHANSALKAR AND V.V. PESHWA

100

[Wwo

‘Ovd YNVHAHVYNYP

/@1e12W0[Bu0)) ‘I [eseq (e ['IN 1B foreraw
(e) "]y 2uojspues ‘I 2juaie -0[Buoy) (e) "\ duois
onizpreny) (q) “Z3enQ ‘pues oniziteny) (q) _w@_w:w pue auojspueg
WeuoIss 0) g4 jjedespuny (q EELS "W 2UOISHIS (9) [sa[eys pue ‘s iss “[buoo] [RYIG2PPN ‘T
: fi ‘A d1uodn yjedueqey - ‘N 2[eYs moj[ah “Bu0D [ese SRS 1omoT]
W 2[eys mojj2A/ n W| Woruodnen ll qey 1 N 2[eY 1l | feseq] :
uaalio) (P) ' 2[eys oV [jedinysey] (9 -ua219) (p) "W 2[eys Sallag euwyg Iomo ]
ajdind () ynm] 4 a ‘W 2rYS a[rys 2|dind (2) Yyim]
‘diedueqey T o g yredueqey (p 4 ljredueqey °|
1SS
n
S ['W 381
[W st fiqqels / ABGe|] ()
ABBey/fqqes (e) ‘W 181 Aolq
"W 8T A%201g (q) /6q9®(S (q) ‘W 181
‘N “IST Snoad 4 A}134D 29 SNO2DI[IS
-I[is ‘pajebatiep (9) auojsawi ‘pajebaliep (9) ‘A [sauoisaun] sarag
"W 18] anissely (p) Bjumny g 18] anissey (P) ‘W ewiyg JppiN
‘N 18] Snoaoe| ‘W “1S| snoaoe||iBie
-[1Bae ABBe|{ () ABBe[q (2) yim] auojsawi
yum] 4 peqeyeys g ‘auosawIT peqeyeys g [1ss [eooy 2JoNIRL "¢
Iouru yypm
[ Apuwuojuodun eied [ 2]qewiojuod —— —ealq T [ 2|qRuliojuod T so[eys pue
W Buo) auojsawli|]
2|qgaditay] (e) ‘W d
.w:utmscosto (q) nv 4 [[Buoo 29 “3s5 J11Z1b sauag 1add()
W 2[eys a[issid (2) 0O 1 42eys [220] Yiim sa[eys]
gyl JRyRH Ty o [eY[eH "2 ‘J 1ed_H €
- 9d ['3s] pue safeys
a4 N ‘4 duoisaw] ¢1ss [e20]]
4 Nv ey ‘auo}saWI] sallag eunyg Jaddn)
[[[eyienapweiey 'z S -lenapeweley] f I[[eyienapewejey| 4
‘41809 — [emrey ‘g ‘4 2[eys 1509 °G d[_YS [eMIRH G
(L861) (c861) (LL61) (sL61) (Ly61) (9£81) (Sy81-2v81)
Io o JIVA D 012
‘VHHSIN JVMTOHANW dNHLVIN NVAIAVHVIN 31004 a10dmiaN

[(requiajy = "] ‘uonewio] = 4] dnoib ewiyg ayj Jo suonjedyissed oiydeibiies)s (-0y|) snoinald ‘T 2jqe]




STRATIGRAPHY OF BHIMA GROUP 101

Table 2. Elevations [above mean sea-level] of the exposures of the Archaean Basement - Bhima Group
Unconformity

No Location Altitudes

1. Around Muddebihal (16°20'N - 76°07°30"E) 530 + 5 m.
. West of Nagarbetta ((16°17°'N - 76°16E) 540 £ 5 m.
3. In the Don River Section:
(a) Near Kareka (16°2530"N - 76°21'E) 490 + 3 m.
(b) West of Nagur (16°24'30"N - 76°20°E) 485 £ 5 m.
(c) Around Bopargi (16°23'N - 76°20'E) 490 + 10 m.
4. West of Gulbal (16°26'N - 76°27°E) 460 £ 5 m.
5. West of Kembhavi ((16°39'N - 76°32°E) 485 + 15 m.
6. West of the Bhima River, north of Doranhalli (16°44'N - 76°55'E) 380 &+ 10 m.
7. South of Devan Tegnur (17°11'N - 76°55'30"E) variable:
and northeast of Shahabad ((17°11°'N - 76°55'30"E) 390-430 m
8. North and northwest of Rabanpalli (17°03'N - 77°28'30"E) <430->535m.
9. Near Damancherla (17°11'N - 77°27°E) 455 & 5 m.
10. South of Mitta Baspalli (17°18'N - 77°30'E)) variable:
425-460 m.

Note: For further details of #5, #7 and #8 above, refer to Fig. Nos 4, 2 and 5 respectively.

The locations are arranged sequentially from West to East.

Table 3. Revised Lithiostratigraphy of the Bhima Group

Formation Maximum Member Main Lithological
Thickness Components

Grey, argillaceous micritic
limestones.

Dark, bluish grery, massive
limestones.

Variegated, siliceous, and cherty
limestones.

Blue-grey, blocky micritic
limestones

Flaggy, [partly impure argillaceous
and cherty] limestones

2. Shahabad Limestone <75m. *

————————— gradational and transitional contact — - - — = — — — — — — — -~ _| - _ _ __ . ___

4. Ekmai Shale Member Ferrugenous shales, with
calcareous shales at top.

3. Kasturpalli Glauconitic Green, glauconite bearing
Member. fine sandstones and
1. Rabanpalli Clastics <70 m. siltstones.
2. Kundrapalli Quartz-arenite Quartzitic sandstones
Member. [medium to fine grained].
1. Adki Hill Conglomerate Polymictic conglomeérates and

Member arkosic, gritty sandstones.
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tones ( = ‘e’ Member) constitute the base of this For-
mation and is overlain by siliceous limestones at a
number of localities. Therefore these five types of
limestones are recognised only informally as compo-
nents of the Shahabad Limestone Formation, and not
as formal ‘Members’.

The exposures previously attributed to the Harwal-
Gogi and Halkal Formations represerit lateral inter-
fingered extensions of the clastic “facies, i.e. the
Rabanpalli Clastics. The Katamadevarhalli Limestone
similarly, is nothing but a tongue-like continuation of
the Shahabad Limestone. It is therefore concluded
that the Bhima Group, constituted of the clastic and
carbonate facies sediments is a product of a solitary
Late Proterozoic cycle of shallow marine transgres-
sion onto an epicontinental depression whose
geometry was controlled by faulted margins.
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