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ABSTRACT

The thick succession of Palaeo-Mesoproterozoic Tadpatri Formation in an around Utakonda
(15°16ʹ08.80ʹʹN, 77°52ʹ01.77ʹʹE) is represented by mixed siliciclastic-carbonate succession with mafic-ultramafic sill
bodies. Stromatolites are commonly observed in an association with the carbonates. The vertical distribution as well as
the changing patterns of the stromatolite in the studied section of the Tadpatri Formation is documented. Stratifera,
domals and columnars are the most common types and these all are dominantly recorded in six different stratigraphic
horizons of the studied section. Domals are small to large, hemispherical to slightly elongated and isolated to laterally
link. Columnars are also small to large in size, laminae are convex-upward and branching is occasionally observed. In
the lower most stromatolitic horizon (H-I) stratifera is dominant whereas in the upper horizons (H-V and H-VI) large
sized domals and columnars are common. Small to medium sized domals and columnars are most common in the lower
to middle stromatolitic horizons (H-II, H-IV). Branching in columnar stromatolite is also observed but restricted within
the second stromatolitic horizon (H-II). Stratifera stromatolites are mainly formed in supratidal-intertidal environment
whereas domals and columnars are formed in intertidal-subtidal environment.
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1. INTRODUCTION
Stromatolite is commonly considered as one of the most interesting benthic microbial deposit
which is generally formed due to the reduction in metazoan diversity; rise in sea-water saturation as well as
due to biogenic mechanism (Kershaw et al., 2012; Liu et al., 2017). Within the earth history stromatolite
was mainly developed during the Precambrian era with a greater abundance in Mesoproterozoic time
period (Meng et al., 2017; Khelen et al., 2017). Cuddapah Basin, one of the Indian Proterozoic sedimentary
basins also records such development of stromatolites and their occurrences are mainly restricted within
Palaeo-Mesoproterozoic Vempalle and Tadpatri Formation. Previous works on stromatolites within this
Cuddapah Basin are mainly focused within Vempalle Formation with a very little work in Tadpatri
Formation. Sharma and Shukla (2003); Khelen et al. (2017) have reported the stromatolites from the
southern part of the Tadpatri Formation and based on the morphology as well as geochemical features
suggest their deposition in subtidal-intertidal-supratidal zone. A much more detailed study on the
stromatolites throughout the Tadpatri Formation is further required to better understand their
distribution, changing patterns and deposition within this formation. Hence, the present work has been
taken up in the northern part of the Tadpatri Formation (a) to describe the stromatolite types and their
vertical distribution within the studied section as well as (b) to depict the probable paleoenvironment
during their formation.
2. METHODOLOGY
Geological setting of the study area
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Fig. 1 Geological maps of the study area (a) Generalized geological map of the Cuddapah Basin (modified
after Geological survey of India 1:2000000 scale map, 1998); (b) Geological map of western Cuddapah
Basin showing the lower Cuddapah group of rocks (after Nagraja Rao et al., 1987 and Mitra et al., 2017)
The distinctly crescent-shaped, westwardly convex Cuddapah Basin is considered as the second
largest within the Proterozoic intracratonic sedimentary basins of India. Lithostratigraphically Cuddapah
Basin is sub-divided into older Cuddapah Supergroup and younger Kurnool Group (Nagaraja Rao et al.,
1987). Cuddapah Supergroup is consisting of Papaghni, Chitravati, Nallamalai Groups and Srisailam
Formation from base to top (Fig.1a). The studied Formation, Tadpatri Formation belongs to the Chitravati
Group and conformably overlies the Pulivendla Quartzite (Nagaraja Rao et al., 1987; Mitra et al., 2017; Fig.
1b).
The present study on Tadpatri Formation is carried out in the north-western part of the Cuddapah
Basin (Fig. 1a,b). The studied section exposed near Utakonda (15°16ʹ08.80ʹʹN, 77°52ʹ01.77ʹʹE), 4.5 Km from
Hussainpuram village (15°14ʹ08.54ʹʹN, 77°49ʹ35.15ʹʹE) and 12 Km from Dhone town of Kurnool district,
Andhra Pradesh. The

Fig. 2 Litholog of the studied section, located in northern part of the Tadpatri Formation. The diagram also
describes the development of stromatolites in different stratigraphic horizons and their response to sea
level fluctuations
studied section (Fig. 2) contributes crucial information regarding the vertical variations of lithology as well
as stromatolite morphotypes. Within the studied area Tadpatri Formation principally consists with mixed
siliciclastic-carbonate deposit with intruded sill bodies. The clastic units are dominantly shale and they are
massive, laminated, calcareous and ferruginous in nature. The carbonate units are thinly laminated to
domal and columnar stromatolite bearing.
3. TADPATRI STROMATOLITES AND DEPOSITIONAL ENVIRONMENT
In the studied section the stromatolites are mainly dominated in the lower to middle part of the
succession and recorded in six different stratigraphic horizons. Stratifera, domal and columnar
stromatolites are dominantly observed in the studied section. The laminae within the stratifera are thin,
wavy and nearly parallel. Thin section studies reveal that the matrix is micrite to microspar dominated with
medium sized calcite grains and sparite (Fig. 3a). The domal stromatolites are isolated as well as laterally
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linked. Thin section studies of the domals clearly show prominent banding of alternate layers of carbonate
(micrite) and chert with irregularly distributed recrystallized sparite (Fig. 3b). The laminae of the columnar
stromatolites are convex upward with the absence of branching. Occasionally branching is also observed
within the columnar stromatolites. Under microscope the columnars show distinct banding of sparite and
calcite grains within the micritic matrix (Fig. 3c).
First stromatolitic horizon (H-I)
The stromatolites within the studied section are first recorded as stratifera and occurred in the
lower most part of the succession (Fig. 2). The stratifera stromatolites are overlying and underlying by
massive dolomite (Fig. 2). The laminates consist with fine, wavy or crinkly parallel laminations with
occasional upward growth (Fig. 3d) and deposited in a supratidal-upper intertidal environment within an
inner-ramp set-up

Fig. 3 Stromatolites from north-western part of the Tadpatri Formation (a) micrite to microspar dominated
matrix with calclite grain in stratifera type of stromatolites; (b) alternate banding of micrite and chert in
domal stromatolites; (c) banding of sparite, calcite grains within the micritic matrix of columnar
stromatolites; (d) stratifera stromatolites are overlying by massive dolomite in the H-I stromatolitic
horizon; (e) domal stromatolities are overling by columnar stromatolites in the H-II stromatolitic horizon;
(f) planar view of the columnar stromatolites with egg-carton structures in the H-II stromatolitic horizon;
(g) ripple marks within the stratifera stromatolites bearing carbonates, H-III stromatolitic horizon; (h)
small sized, slightly inclined domals with stratifera stromatolites in the H-IV stromatolitic horizon; (i)
laterally linked, hemispherical domals in H-V stromatolitic horizon; (j) Large sized domals with highly
distorted laminae in H-VI stromatolitic horizon
(Chakrabarti et al., 2014, 2015). The deposition of the massive dolomite over the stratifera indicates a
change in depositional environment from supratidal-upper intertidal to intertidal-subtidal (Panja et al.,
2018) (Fig. 2).
Second stromatolitic horizon (H-II)
The stromatolites within this horizon are represented by small to medium sized domals and
columnars. In the lower part of this horizon isolated to partially linked domal stromatolites are recorded
which grade upward into columnar stromatolites (Fig. 3e). The height of the domes ranges in between 10 to
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25 cm and the laminae thickness varies within 0.20- 0.90 cm. Domes consist of typical smooth laminae with
occasionally crinkly in nature. The domals of this horizon are mainly deposited in intertidal environment
and the smooth, regularly spaced thin lamination reflects deposition is in quiet water (Chakrabarti et al.,
2014, 2015). The columnar stomatolites of this horizon are partially laterally linked and the individual
column height varies from 30 cm to 70 cm. Branching within columnar stromatolites are occasionally
observed and it indicates deposition in a high energy intertidal environment (Khelen et al., 2017). In planar
view the columnar stromatolites are distinctly elliptical to semicircular in shape with prominent eggcartoon structure (Fig. 3f). Deposition of columnar stromatolites over the domal stromatolites (Fig. 3e)
indicates shifting in energy condition from low to high (Grotzinger, 1986) and the depositional area lies
within intertidal to shallow subtidal regime (Chakrabarti et al., 2015; Panja et al., 2018). This H-II horizon is
underlying and overlying by laminated shale and calcareous shale facies respectively (Fig. 2). Hence the
formation of domals over the laminated shale indicates a sharp change in depositional environment from
subtidal to intertidal (Krim et al., 2017).
Third stromatolitic horizon (H-III)
The third stromatolitic horizon is represented by stratifera and this is very much similar like the
first horizon. The stratifera of this horizon is commonly found in association with ripple marks (Fig. 3g).
Crests of the ripples are straight to sinuous. This ripple marks bearing laminated stromatolites mainly
formed in the upper intertidal regime. This third stromatolitic horizon is underlying and overlying by
massive and calcareous shale facies respectively (Fig. 2).
Fourth stromatolitic horizon (H-IV)
Small sized domes with alternate thin and wavy laminates (stratifera) represent the fourth
stromatolitic horizion of this studied section (Fig. 3h). The domes are isolated and the height of the dome
ranges from 7-10 cm with laminae thickness 0.10- 0.50 cm. Occasionally the domes show preferred
inclination which indicates the presence of unidirectional waves or currents during the deposition
(Hoffman, 1967). The relatively small sized domals with alternating stratifera mainly deposited in the upper
intertidal regime (Chakrabarti et al., 2014). This stromatolitic horizon is underlying and overlying by
calcareous shale and ferruginous shale of shallow to deep subtidal regime (Al-Juboury et al., 2015; Krim et
al., 2017) (Fig. 2).
Fifth stromatolitic horizon (H-V)
This stromatolitic horizon is mainly represented by large sized domals. The height of the dome
ranges from 25-60 cm with laminae thickness 0.80- 1.50 cm. In the lower part the domes are isolated but in
the upper part they are laterally linked (Fig. 3i). Domes are hemispherical to slightly elongate (Fig. 3i). The
laminae are crinkly and wavy in nature. Large sized domes are interpreted as a proxy of subtidal
environment (Chakrabarti et al., 2014; Panja et al., 2018). These large sized domes are underlying and
overlying by ferruginous shale and calcareous shale of subtidal environment (Fig. 2).
Sixth stromatolitic horizon (H-VI)
This one is the last stromatolitic horizon within the studied section, underlying and overlying by
massive shale and laminated shale of subtidal environment (Fig. 2). The height of the dome ranges from 2575 cm with laminae thickness 0.35- 1.50 cm. The lower part within this horizon is dominated by stratifera
followed by large sized domes. The laminae are inclined as well as highly distorted (Fig. 3j). The domes are
grade upward into columnar stromatolites. Individual column height is within 25 to 40 cm. Large size
domes and columnar stromatolites of this horizon are mainly formed in shallow subtidal environment.
Therefore it can say that the stromatolites those are developed in the northern part of the Tadpatri
Formation, mainly deposited in supratidal-intertidal-subtidal environment of inner-ramp set-up.
4. CONCLUSIONS
The Tadpatri Formation is well exposed in an around Utakonda area and represents the northern
part of this formation. The studied section of the Tadpatri Formation is represented by thick succession of
mixed siliciclastic-carbonate deposits.
Stromatolites are mainly occurred within the carbonate deposits and dominated in the lower to
middle part of the studied section. Stratifera, domal and columnar are the most common types those are
observed in the studied section. The horizontally crinkled, up-curving laminates (stratifera) are mainly
deposited in supratidal to upper-intertidal regime. The smooth, regularly spaced thin lamination of domal
stromatolite reflects deposition is in quiet water of intertidal environment. The occurrence of relatively
large sized mounds indicates that the water depth is sufficient which further allow the upward growth of
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this stromatolite. Deposition of the columnars over the domals suggest a change in energy condition from
low to high and considered deposited in lower-intertidal to shallow subtidal regime.
The development of the stromatolites is recorded in six different stratigraphic horizons of the
studied section. The basal stromatolitic horizon, H-I is represented by stratifera; H-II horizon is composed
of small to medium sized domals and columnars; H-III is with mainly stratifera types; H-IV is with small
sized domals and stratifera; H-V is with large sized domals and the top most H-VI horizon is represented by
stratifera, large sized domes and columnars from base to top. The laminae of the stromatolites within the
sixth horizon are highly distorted. Therefore from these changing patterns as well as the vertical
distributions of the stromatolites clearly suggest that the lower stromatolitic horizons (H-I, H-II, H-III, H-IV)
dominantly reflect supratidal-intertidal environment whereas the upper horizons (H-V, H-VI) reflect
subtidal environment.
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