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Summary 

KG-PG basin is a polyhistoric basin with at least 

two known phases of major tectonic events. The 

first phase of intracratonic rifting trending NW-SE 

occurred within Gondwanaland during Permo –

Carboniferous period which led to the deposition of 

more than 3km of sedimentary column and is 

grouped known as Prerift sediments. Second phase 

of Pericratonic rifting,  trending NE-SW, which led 

to the fragmentation of Gondwanaland, took place 

in Late Jurassic- Early Cretaceous, hosts nearly 3 

km of synrift and post rift sediments. With well-

established multi-layered active petroleum system 

throughout the basin, arenaceous reservoirs of Pre 

rift and synrift deposits have been estimated as 

huge hydrocarbon repositories. Evidences suggest 

that the remnants of Prerift Gondwana sediments 

are prominently available throughout the basin and 

appear to hold a huge potential of hydrocarbon. In 

the present work, an attempt has been made to 

understand the geological disposition of pre rift 

sediments vis-à-vis the synrift packs based on the 

criteria of their geometrical inter relationship. 

Order of superposition and geometrical relationship 

appear to be of immense help for distinction 

between the synrift and post rift sequences. It is 

envisaged that a major part Poduru Yanam High in 

the East Godavari area is a sedimentary high which 

acted as rift shoulder during pericratonic rifting and 

offers a huge hydrocarbon play extending in nearly 

175SKM. Based on these criterion, it appears that 

probably Malleswaram Field of west Godavari 

Bantumili south as well as the recently discovery of 

KG-OSN 2009/2 belong to Pre rift plays. It is also 

envisaged that early synrift arenaceous packs  

available mostly in the grabenal lows represent 

only a small part of nearly 2.5 km thick synrift 

depoits which otherwise are largly argillaceous. In 

this light, a thorough analysis of pre cretaceous 

plays of specific area may provide deep insight for 

further exploration and exploitation.   

Introduction 

Krishna Godavari – Pranahita Godavari (KG - PG) 

Basin is a Category one Petroliferous Basin located 

in the central part of east coast of India, 

geographically located in Andhra Pradesh and 

extending into Offshore. It has an aerial extent of 

28000 skm in onland, 24000 skm (upto 200m 

isobath) in Bay of Bengal including a vast area in 

the deeper bathymetry. KG-PG basin is 

polyhistoric basin with at least two known phases 

of tectonic cycles. The first phase of intracratonic 

rifting within Gondwanaland led to the origin of 

NW-SE trending Permocarboniferous PG graben 

which preserves Kommugudem, Mandapeta and 

Red Bed formations deposited mostly in 

continental environment. This rift cycle of 

sedimentation continued till early part of late 

Jurassic and is being referred as Pre rift 

sedimentary rocks. The second tectonosedimentary 

cycle, which begins in Late Jurassic-Early 

Cretaceous, was associated with the fragmentation 

of Gondwanaland. The rift fill sediments of NW-

SE trending PG Graben were subjected to 



Fig-1 Tectonic Elements  of KG Basin indicating the Distribution of Gondwana Sediments 

Continental stretching along the north east-south 

west strike of primeval structural grain (Eastern 

Ghat Orogeny) and lead to the development of NE-

SW Pericratonic Passive margin KG Basin. Further 

development of sub-basins and highs continued 

throughout the Neocomian, resulting in the 

complex geometrical array of en-echleon horsts and 

grabens which were filled with synrift sediments. 

This new sedimentation cycle is believed to initiate 

with synrift marginal marine Gollapalli Formation 

in East Godavari area and fluvial to marginal 

marine Nandigama Formation in West Godavari 

area followed upward by marine transgressive 

shales of Raghavapuram Formation of Early to 

Late Cretaceous. The basin experienced tilting 

during Cenomanian which led to the prevailing of 

basin wide marine transgression. Further upward 

are successively Tirupati Formation, Razole 

volcanics overlain by Tertiary sediments. The later 

tectonic event of passive margin pericratonic basin 

trending NE-SW is superimposed on the earlier 

intracratonic rift set up trending NW-SE and the 

two trends are nearly orthogonal to each other. A 

major part of the  Basin experienced a major hiatus 

of magnitude around 65 Ma from late Triassic to 

late Jurassic prior to the breakup of the Indo-

Australo-Antartica Gondwanaland. Evolutionary 

history of the basin gives an idea that the 

sedimentation till mid- late Jurassic should be 

considered to be a part of the pre rift sedimentation 

cycle. In the present work, an effort has been made 

to delineate the possible extent Pre rift Gondwana 

sequence in KG Basin  

 

Tectonostratigraphic Evolution  

Tectonically, the Basin has been divided into three 

sub Basins, namely the Krishna, West Godavari 

and East Godavari Sub Basins which are separated 

by the Bapatla and Tanuku Horsts respectively. The 

West Godavari Sub Basin is further separated by 



Kaza – Kaikalur Horst into the Bantumilli and 

Gudivada Graben. Tectonosedimentary evolution 

furnish a basis for two fold classification of 

stratigraphic column in the basin viz Pre rift PG 

stratigraphy & Synrift to post rift KG stratigraphy 

Fig 2.Gneissic Basement is overlain by 

Kommugudem Formation (Lower Gondwana 

sediments of Permo-Carboniferous age) of alternate 

sand-shale-coal sequence  deposited in fluvio-

lacustrine environment under reducing environment  

is overlain unconfirmably by Mandapeta Formation 

(Upper Gondwana, of Late Permian age) of 

dominantly tight sandstone with minor shale, 

deposited under fluvial channel environment.  Red 

Beds (Late Triassic to Early Jurassic age) 

uncomfortably lying over Mandapeta Formation, 

consists of reddish brown and chocolate brown 

ferruginous sandstone alternating with reddish 

brown Claystone deposited in fluvial environment 

in starved basin condition. Post Gondwana Rift fill 

sediments deposited as Gollapalli Formation 

composed mainly massive, moderately hard, and 

medium to coarse grained sandstone at places 

pebbly towards top with shale and is assumed to be 

deposited under fluvial to marginal marine 

environment.  The end of rifting and onset of 

thermal subsidence is marked by an erosional 

unconformity followed by a basin wide flooding 

and blanketing of synrift sediments by the marine 

Raghavapuram shale. Following this, continental 

and transitional sands of Tirupati Formation were 

deposited in a regressive depositional system. 

Unconformably overlying the Tirupati Formation 

are Basalts of the volcanic Razole Formation 

Gondwana / Pre-Rift Sediments of KG Basin 

In KG Basin Gondwana group of Rocks are 

represented by Draksharama Fm, Kommugudem 

Fm, Chintalapudi Fm, and Mandapeta Fm & Red 

Bed Fm. The sediments belonging   to gondwana 

group ranging in age from carboniferous to Jurassic 

can be said to to be pre rift rocks for. The oldest 

Gondwana member, Draksharama argillite of 

Upper Carboniferous to Lower 

Permian(Sakmarian) ( Prasad et al. 1992)  has been 



encountered in two wells of Mandapeta graben of 

East Godavari. It indicates towards a short-lived 

marine incursion in this basin Biswas and Chandra 

(1999). Overlying Kommugudem Formation of 

Lower Permian (Artinskian) ( Prasad et al. 

1992)has been encountered in the wells near 

Kakinada, in the wells of Mandapeta & Endamuru 

area, as well as in the wells of Bhimadolu graben,  

The Kommugudem Formation  is considered 

laterally equivalent to the Gondwana Barakar 

Formation deposited in the Pranhita-Godavari 

Basin (Pandey, 1998). A lagoonal to fluvial 

environment was suggested by Rao (1990) and 

Gupta (2006).The Chintalapudi Formation of 

Upper Permian to Lower Triassic representing the 

oldest exposed sedimentary rock unit in the basin 

as outcrops at the junction of the Krishna-Godavari 

Basin and the Pranhita-Godavari Basin (Sastri et 

al., 1973) and is  considered as the lateral 

equivalent of the Mandapeta Sandstone (Rao, 

2000). There is little data to accurately date the 

formation due to its deposition in a continental 

environment.  Mandapeta Formation overlying the 

Kommugudem Fm in the wells of Bhimadolu 

Graben, Mandapeta Graben and Kakinada area  is 

considered  as the  sub-crop  time equivalent  to the 

outcropping Chintalapudi Sandstone.  Pandey 

(1998), Venkatarengan and Ray (1993) and Gupta 

(2006) assigned the Mandapeta Formation to an 

Upper Permian age whilst many workers suggested 

a Middle to Upper Triassic age for the Mandapeta 

Formation. Biswas (2003) reported that the 

Mandapeta Formation could also be the lateral 

equivalent to the Maleri Formation (Lower to 

Middle Triassic). Prasad et al 1999 indicate 

presence of Lower to middle Triassic assemblage 

of spores and pollens from this formation which is 

largely unfossiliferous. The red beds overlying the 

Mandapeta Formation is also encountered in the 

wells of Bhimadolu & Mandapeta Grabens. In 

some of the recent wells of west Godavari area 

Gondwana sediments have been reported. In the 

Gudivada Depression, a red bed sequence 

underlying the Kanukollu Sandstone forms the top 

of this Bapatla Sandstone (Pandey, 1998). Pandey 

(1998) suggested that it could be associated with 

Paleozoic tectonics i.e. the Gondwana rift as 

opposed to the KG rift.  Rao et al (2001) point 

towards the time equivalence of Red Bed of 

Mandapeta area in East Godavari with that of Red 

Bed on top of Bapatla Formation in the West 

Godavari area. Wells KG-1B-1 and Allur-1 in 

Pennar basin have penetrated prerift section (Lr 

Permian equivalent to Lr Gondwanas) ( 

Mohansunderam, 2011). Recently, in the wells 

drilled in Bantumilli Graben & in the eastern flank 

of Naidupeta Horst, Gondwana sediments have 

been reported. Occurrence of Gondwana sediments 

as encountered in drilled wells as on the outcrops is 

being depicted in fig-1. The distribution pattern 

indicates that Gondwana rocks are present in the 

entire KG Basin. Mostly this are represented by 

unfossiliferous to poorly fossiliferous arenaceous 

packs and hence becomes difficult to ascertain their 

stratigraphic position. It is well established that Rift 

fills Gondwana sediments were subjected to rifting 

and upliftment in late Jurassic period which led to 

their deep erosion which was followed by the 

deposition of synrift Gollapalli & Nandigama 

Formations.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fig-5 Synrift sequence are deposited in the inter horst 

sags  during the early synrift and the prerift rocks appear 

as remnant rocks after erosion of rift shoulder during  

late synrift 

Fig-4 Boundary Faults affect the Pre rift sequence while syn 

rift sequence get accommodation space by activation of 

Fig-3  Geometrical relationship between synrift and 

prerift sequences  

Fig-6  Geometrical relationship among Post synrift and 

prerift sequences in Mandapeta low , East Godavari area 

Pre rift and synrift geometry:   

 

Various models of synrift sedimentation suggest 

that an angular relationship exist between the 

attitude of Synrift rocks and the pre rift rocks.  . 

Deposition of Synrift rocks occurs in the 

depressions or grabens created by rifting. The 

boundary faults visibly affect the Pre rift sequence 

alongwith the basement. Withjack et al, 2002 

suggest that in a cross section, synrift strata thicken 

towards boundary fault and onlap on Prerift rocks.  

It has been observed that during the early stage of 

Rift fill, sedimentation take place in the sags 

created due to rifting and its thickness is maximum 

near the boundary fault while during the late stage 

of rift fill, erosion of rift shoulders take place. 

Using these established criteria, an effort has been 

made to delineate the pre rift and synrift packs in 

the KG basin. It is observed that the two 

tectonically orthogonal set of depositional systems 

of KG-PG Basin also bear a geometrically 

discordant interrelationship  

 

Pre rift and synrift Settings in KG Basin:  

 

  Prerift Play is well established Hydrocarbon  

producer as Mandapeta Field in East Godavari. 

Here entire Pre Rift sequence as discussed is well 

preserved and exhibits a typical example of Prerift-

Synrift Geometry. Signature of Relict Mandapeta 

overlain by Raghavapuram Shales(Fig-6) indicates 

that this Poduru Yanam high might have acted as a 

rift shoulder for the deposition Early synrift 



Fig-7 Disposition of Pre Rift, Synrift and Post Rift  sequences in East Godavari depicting Prominance of Pre- Rift  Thickness  as 

compared to meagre thickness of Early Synrift Gollapalli Formation.  

Fig-8  Map showing extension of Pre Rift Sedimentary 

High as shown in Fig7 

Gollapalli Formation which shows an onlapping 

relation with pre rift pack. Arenaceous Mandapeta 

Fm here provides reservoir, overlying Red bed as 

seal and Kommugudem Formation as well as 

Raghavapuram Formation as source. Signature of 

continuation of this Poduru Yanam high (Fig-7) is 

apparent in the entire East Godavari area. This 

Poduru Yanam High is made up of the tilted Pre rift 

Sediments overlain mostly by Post Rift 

Raghavapuram Shales and make a good entrapment 

condition. The extension of this high is of the 

magnitude of 170SKM. Fig 8 . indicates that 

probably this prerift prospect extend upto 

Bantumilli south area through Seripalem area. 

Hydrocarbon reserves have been established in the 

Bantumilli south area. Reservoir here is very tight 

and resembles that of Mandapeta area.  In 

Bhimadolu Graben also (Fig-9), the presence of 

Prerift rocks is well established through a number 

of wells drilled. Here also, the similar kind 

geometrical relationship is observed. Synrift is 

present in the sags and exhibit an angular 

relationship with the underlying pre rift sequence. 

Over Tanuku high, the pre rift sediments are 

completely eroded and preserved on the northern 

flanks.  Synrift as well as prerift sequences are 

overlain by post rift shales.   

 



Fig-10 Disposition of Pre Rift, Synrift and Post Rift sequences in Gudivada  Graben & Bantumili  Low across Kaikalur High in West 

Godavari Area 

Fig-8 Disposition of Pre Rift, Synrift and Post Rift sequences in Bhimadolu Graben & Veeravasaram Low across Tanuku High &  

Poduru Yanam High  

Although the prerift play is available here, due to 

unavailability of suitable entrapment condition, no 

hydrocarbon field could have been established.   

Fig. 10 represent a seismic section passing through 

Gudivada graben, Kaikakalur high, Bantumili 

Graben and Malleswaram area.   Here also it is 

seen that Prerift rocks are completely eroded from 

Kaikakalur high have been preserved on the 



Fig-11 Disposition of Pre Rift, Synrift and Post Rift 

sequences in the east of Naidupeta ridge, KG OSN 2009/2 

area  

northern flanks. Synrifts are present in the sags and 

exhibit an angular relationship with the Prerift 

sequence. In Bantumilli Graben also similar kind of 

pattern is observed. The synrift rocks show an 

onlapping   relationship with the pre rift pack. 

Although the Malleswaram field has been 

established as Synrift Play, the  geometrical pattern 

vis-à-vis synrift- prerift relationship suggest that 

their exist a Pre rift pack  which is parallel to 

Basement  and exhibit an angular relationship with 

overlying sequence. Further, the Malleswaram play 

shows a striking similarity in reservoir behaviour 

and sand distribution pattern with that of 

Mandapeta Field. These characteristics make a case 

for classification of Malleswaram as a Pre rift play. 

Attitude of seismic events in Vanaduru South area 

rather shows characteristics of Synrift Play.  

Similar kind of setting is observed in Pennar Basin, 

towards eastern part of Naidupeta high where Pre 

rift rocks have been confirmed by drilling. Further, 

seismic data analysis in Krishna Graben & 

Nagyalanka area in KG onland as well as Yanam 

area& KG DWN 98/4 area also indicate towards 

the presence of Prerift Gondwana Rocks.   

 

Conclusion:  

Evidences suggest that Gondwanas exist beyond 

the established limits of PG Graben and its 

occurrence is seen in the entire KG basin. It 

appears that in KG Basin, Pre Rift Gondwana play 

is prominently present in a major part of KG basin 

whereas Synrifts deposits are present within the 

inter horst sags. Lower part of synrifts are 

arenaceous while a major part, identified as Lower 

Raghavapuram/ HG-HR sequence are argillaceous 

and represent lagoonal/ restricted marine 

environment.  Thicknesses of these arenaceous 

sediments are very less as compared to the Pre rift 

thickness. Integrating the attitude of seismic events 

with relevant geological data viz biostratigraphy, 

sand distribution pattern, electrolog analysis, 

\synrift- pre rift boundary can be delineated. 

However, Order of superposition and geometrical 

relationship appear to be of immense help for 

distinction between the synrift and post rift 

sequences. Based on these criterion, it appears that 

probably Malleswaram, Nandigama, Bantumili   

south, Nagyalanka, Yanam as well as the recent 

discovery of KG-OSN 2009/2 belong to Pre rift 

plays. In this light, a thorough analysis of pre 

cretaceous plays of specific area may provide deep 

insight for further exploration and exploitation.   
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