
36th IGC 2020 PRE-CONGRESS FIELD TRIP CR001                                       

A MAGNIFICENT TRAIL TO GONDWANA GEOLOGY, NATURE AND 

HERITAGE: SATPURA BASIN OF CENTRAL INDIA 

  

The five-day Pre-congress field trip CR001; A magnificent trail to Gondwana geology, nature and 

heritage: Satpura Basin of central India took place from 27th February to 2nd March 2020 and focused on the 

geology of the Satpura basin. The field trip was led by Ranjit G. Khangar, Director(G) and Coordinator and Md. 

Merajuddin Khan, Senior Geologist, and Member (Geological Survey of India, Nagpur). Five international 

delegate Mr. Dave Nickerson, Canada, Gregory Retallack, United States, Mr. Ian Raine and Mrs. Pamela 

Chester, New Zealand and Mr. Sharad Master, South Africa participated this journey 200 ma, from Early 

Permian to Early Cretaceous and learned about the entire sequence of Satpura Gondwana basin, preserving 

records of fluvial-glacial-marine sedimentation. 

 On the first day, the participants were introduced to the distribution of Gondwana basins of Peninsular 

India and stratigraphic succession of the Satpura basin. This day included a total of three stops and mainly 

focused on the Lower Gondwana sequences of the Satpura basin. The first stop (Stop-1) was the Khirsadoh 

section (25km from Chhindwara), where the participants examined the evidence of glacio-fluvial sedimentation 

in Talchir Formation. The boulder bed, matrix supported conglomerate (Fig.1) with faceted and bullet shaped 

clasts, fine to coarse grained sandstone and siltstone with greenish to khaki grey splintery shale were shown to 

the participants. The Stop-2 was an open cast mine site (Barkuhi mine section, Fig.2), where the group examined 

thick coarse to medium grained sandstone bodies alternating with thick coal-carbonaceous shale of Permian age 

(~270ma) Barakar Formation. Barakar succession bearing signatures of channel-fill and marshland lake facies 

were shown to the participants in the mine section. A thick succession of red mudstone with thin lenses & sheets 

of medium to coarse grained sandstone is the characteristics rock of overlying Motur Formation in mine section. 

Abundant calcareous nodules within red mudstone are inferred to record development of palaeosol on the 

floodplains of an ancient anastomosing alluvial plain. The Stop-3 (Likhawadi Section) examined the evidence 

of lateral accretion and braided channel deposits in Motur Formation. The presence of sedimentary structures 

like small scale cross-lamination and sigmoidal cross-bedding (Fig.3) were shown to the participants. The day 

ends with geomorphic and Sun set view of Patalkot Valley (Fig.4) from Tamia view point. Lunch arranged by 

Western Coalfield Limited, Pench area at General Manager’s Bungalow was much appreciated by all. 

Fig.1 Matrix supported conglomerate in Talchir 

Formation. 
Fig.2 Eklhera open cast mines section with Barakar 

Formation conformably overlain by Motur Formation.  

  
Fig.3 Sigmoidal cross-bedding in Motur Formation 

at Likhawadi section. 

Fig.4 Geomorphic view of Patalkot Valley from Tamia 

view point. 

 



 The second day of this field trip was mainly focused on the lithological and structural characteristics of 

Bijori, Pachmarhi, Denwa and Jabalpur formations. The Permo-Triassic contact between Lower and Upper 

Gondwana sequences stood in the centre of attention on second day. This day included a total of three stops. 

The first stop (Stop-1) was the Patalkot Valley section where the participants were enjoyed the breathtaking 

view of Patalkot Valley. The different litho-units and palaeosols in Jabalpur Formation, occurs along the flanks 

of Deccan Traps and underlain by Jabalpur and Pachmarhi Formation, were examined by the participants. At 

Stop-2 (Bhurabhagat section) the group examined the Permo-Triassic contact between the Lower Gondwana 

Bijori Formation (Late Permian) and the Upper Gondwana Pachmarhi Formation (Early Triassic, Fig.5). The 

underlying Bijori Formation is characterized by grey to carbonaceous shale with fine to coarse grained sandstone 

intervals overlain by thick palaeosol horizon at its contact with overlying Pachmarhi Formation. The Permo-

Triassic contact marked here with irregular undulating surface of disconformity. The presence of thick 

multistoreyed coarse to very coarse grained sandstone that are pebbly at places with large planar to trough cross-

beds defines the overlying Pachmarhi Formation. The Stop-3 was at the confluence of Denwa river with Dudher 

river (Saptdhara section), where the participants have examined the Upper Gondwana Denwa Formation, 

conformably overlying Pachmarhi Formation. Thick palaeosol and calcic profile (Fig.7) in Denwa Formation 

were the second focus of the day among the participants. Different litho-facies association as well as sedimentary 

structures (like planar & trough cross-bedding (Fig.6), wave ripple, ripple lamination, wavy bedding etc.,) of 

lower sand-dominated and upper mudstone-dominated Denwa Formation were believed to indicate a low-

gradient extensive muddy plains with a network of anastomosing channels. 

  

Fig.5 Permo-Triassic contact of underlying Bijori Formation 

with overlying Pachmarhi Formation at Bhurabhagat section. 

Fig.6 Cosets of trough cross-bedding in sand dominated 

Denwa Formation at Saptdhara section.  

 
Fig.7 Thick palaeosol with calcic profile in mud-dominated Denwa Formation at Saptdhara section. 

 

  

 The entire third day was spent in Pachmarhi area where participants were examined number of sections 

in Pachmarhi town. The thick multistoreyed coarse to very coarse grained yellowish sandstone beds with upper 

and lower bounding surfaces defined by pebbly conglomeratic beds are characteristics of Pachmari Formation 



at Jatashankar. At places alternate sequence of coarse sandstone and pebbly conglomeratic beds were also 

present (Fig.8). Internally, they consist of parallel to low-angle and medium to large planar & trough cross-beds 

(Fig.9) with abundant down- or oblique-current accreting macroforms. Different orders of channel-form erosion 

surfaces strewn with grey silt-/mudstone clasts are common. Excellent exposures of medium to large scale planar 

& trough cross-beds, compound cross-stratification with evidence of palaeo-seismites were shown to the 

participants at Jatashankar and Pandav caves. More than 500m thick, coarse grained Pachmari Formation is 

believed to represent a spatially and temporally persistent high gradient sandy braided plain system. The 

forenoon was completed with a brief visit to the Bison Lodge Museum. The highlight of the afternoon was a 

visit to the highest peak in Satpura hill ranges (1352m) i.e., Dhoopgarh where the participants enjoyed the 

breathtaking panoramic view of hill ranges with spectacular sun set (Fig.10 & 11).  

  
Fig.8 Coarse grained sandstone  and pebbly 

conglomeratic beds in Pachmarhi Formation. 

Fig.9 Parallel to low-angle and trough cross-bedded 

sandstone bed of Pachmarhi Formation. 

  
Fig.10 Participants at the top of Dhoopgarh view point. Fig.11 Sun set view of Satpura hill ranges from Dhoopgarh.  

  

 The day four of this field trip starts with a long drive from Pachmarhi to Tawa Dam. The drive towards 

Tawa Dam along the left bank of Tawa River provided extensive views of the classic jasper-bearing 

conglomerate of Bagra Formation, un-conformably overlying Barakar Formation. The disposition of coal 

bearing Permian age Barakar Formation (Fig.12) along a faulted contact with Jurassic age of Bagra Formation 

along Tawa River section were examined by the participants. Matrix to clasts supported conglomerate and cross-

stratified coarse sandstone interbedded with thick red mudstone (Fig.14) showing features of calcic vertisols are 

the characteristics of Bagra Formation shown to the participants at this stop. Abundance of jasper fragment is 

characteristic of Bagra Formation (Fig.13). The tectono-sedimentary evolution of the basin at different phases 

of its fillings was explained to the participants. Presence of unconformity, abundance of jasper and a westerly 

paleoflow recorded from Bagra probably denotes a new phase of basin filling and their derivation from a 

different source terrain. An evening cruise at Tawa Dam concluded the day (Fig.16). 



  
Fig.12 Participants examining the coal bearing Barakar 

Formation at Tawa Dam section. 

Fig.13 Jasper bearing conglomerate of Bagra Formation 

exposed at Tawa Dam section. 

  
Fig. 14 Red mudstone-sandstone-conglomerate association 

of Bagra Formation exposed at Tawa Dam section. 

Fig. 15 Cross stratified and massive Bagra conglomerate, 

Tawa dam Section. 

  
Fig. 16 Participants on evening cruise at Tawa Dam. Fig. 17 Participants on evening at Tamia View point. 

 The programme of the fifth and last day led participants to visit UNESCO world heritage sites of 

Bhimbetka and Sanchi in Madhya Pradesh of central India. The rock shelters belonging to the Mesolithic to 

Neolithic age with spectacular rock painting in caves depicting the life of the cave-dwellers at Bhimbetka gives 

an unforgettable experience to all the participants (Fig. 18 & 19). The magnificent view of Sanchi stupa, built 

by the Emperor Ashoka dating from the 3rd century B.C to the 12th century A.D, with several stories of Buddha 

carved on its stones and pillars is something the participants will not forget for many years (Fig.20). A very 

quick visit to the Tropic of Cancer line passes through the middle of India on way to Bhopal airport was paid by 

the group (Fig.21). Finally, the field trip came to an end and heavy hearted adieu was bade by all participants 

with engraved glimpses of Indian Gondwana geology. 



  
Fig.18 Participants at Bhimbetka UNESCO World 

heritage site, Madhya Pradesh. 

Fig.19 Cave paintings at Bhimbetka caves. 

 

 

Fig. 20 View of Sanchi Stupa at Sanchi, Madhya 

Pradesh. 

Fig.21 Participants at Tropic of Cancer on way to 

Bhopal airport. 

 

 

FEEDBACK FROM THE PARTICIPANTS 
 

This is one of the best field trip I have ever experienced. The organization 

had been very well done and the trip ran smoothly. The accommodation was 

very good. The “guides” had a deep knowledge of the area and its geological 

evolution. The group was fortunate in that the specialists it contained could 

add constructively to the debate. 

                   I never knew that India is such a beautiful country. 

Thanks to all involved. 

-Dave Nickerson, Canada 

 
 

This was superbly planned and executed trip to a classic Gondwana Basin. 

Great geology and wonderful accommodation made for a very memorable 

experience. Ranjit Khangar and Meraj Khan were wonderful hosts, very 

knowledgeable about both geology and culture. We had excellent 

discussion concerning future research directions. The multidisciplinary 

aspects of the research done were most impressive. Planned sun set 

viewing from Tamia and Dhoopgarh were very special. 

-Gregory Retallack, USA 

 



I would like to express my sincere gratitude to the organizers of the 

Indian 36th International Geological Congress, for allowing this pre-

excursion field trip to go ahead, in spite of the rest of the congress being 

postponed. 

I can’t thank field trip leaders Ranjit Khangar and Meraj Khan enough for 

their really knowledgeable and expert guidance in the field and for the 

excellent guide book they put together for this excursion. 

This excursion has been extremely well organized and the vehicles and driver have been really 

good, the accommodation and food was outstanding -  this has been one of the best IGC 

excursion I have been on, and this is my 7th IGC! 

                                              Congratulations and well done!!   

-Sharad Master, South Africa 

  

This was an extremely well organized field trip. The field trip began at 

the base of the Gondwana sequence in central India then proceed to the 

top, which made the sequence easy to understand. The exposures we were 

taken to were well explained, and accompanied by a well-illustrated and 

informative field guide written in a clearly understood format. 

Accommodation was excellent and in location that match well with the 

sections we visited. We were taken to some very spectacular landscapes. 

Food consists of verity of Indian and western type food. Both were well presented and very 

tasty. Plenty of fruits was always offered, as well as a variety of other healthy food. A good 

supply of water was always available. The leaders of the field trip and three young men who 

assisted them paid every attention to our every need and welfare. As the only women on the 

trip I felt that I was treated equally. 

              I would recommend this trip to anyone who is interested in Gondwana geology.  

-Pamela Chester, New Zeeland 

  

Very pleased that this excursion continued despite of postponement of 

the congress. 

The arrangements of the transect from oldest stratigraphic unit in the 

basin, up to the higher unit was good, and the guide book covered all 

aspects that most geologist would be interested in. If there is a second 

edition of the guide, it would be useful to have a paleo-botanical correct 

some of the taxonomic names. 

My wife Pam and I found the hotels good, and especially liked the Satpura Retreat hotel, 

Pachmarhi for its setting. 

               Geologically, I found the Talchir Formation of great interest, as there are no glacial 

beds of this age in my country. The climb to the top of the Dhoopgarh was also a highlight. 

There was a pleasant variety of easy and more strenuous activities. 

                         Very enjoyable and educational in all aspects. 

-Ian Raine, New Zeeland 

 
 

 

 

 

 


