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The present area constitutes a part of the Central India Gondwana 
basin, in which the whole Gondwana succession is exposed. This 
study is however, restricted to the npper Gondwana sediments, viz, 
the Pachmarchi and the Denwa formations. 

Medlicott (1872) studied it for the first time and latter in 1873, 
mapped the area geologically on I" to 12 miles scale. This work 
was elaborated by Crookshank (1936). Saxena (1961, 1962, 1963 
and 1964) made some important contributions to the sedimentologi
cal aspects of the area. Geomorphic and sedimentological aspects 
of the area were considered by Verma (1971, 1972). Besides, 
Choubey (1971) worked on the tectonics of the basin. 

The Pachmarhi and Denwa formations comprise sandstones and 
clays respectively. For the present work, the structures, textural 
and mineralogical characteristics of the sandstones have been consi
dered. 

Sandstones of both Pachmarhi and Denwa formations show 
extensive cross bedding. Study of cross bedding points a direction 
of current flow from south to north. But the presence of backset 
beds (unpublished results) as also penecontemporaneous deforma
tional structures indicate instability of the basin. Besides, the great 
thickness (about 3000') of extensively cross bedded strata leads to 
the obvious conclusion of a continuously sinking basin to which aJJ 
Gondwanas are referred to. 
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Textural futures : Size and shape studies of the Pachrnarhi and 
Denwa sands reveal the following characters : 

I. Both Pachrnarhi and Denwa sands are medium grained (the 
Denwa being compartively finer grained) and well sorted. 

2. The Pachmarhi sands show subangular to subrounded nature 
and the Denwas a subangular nature. 

3. The values ofsphericity are high (0.62-0.7).for both Pach
marchi and Denwas. 

4. Smithson plots of Pachmarhi's show majority of grains in 
the field between I : I and I : 2 indicating subequant grains. The 
Denwas are however different in that quiet a few grain cross the I : 2 
line and lies in the I : 2 to I : 5 field, indicating presence of elongate 
grains too (fig. !). 

f\t!ineralogical characteristics : (heavy minerals). 1~be heavy 
mineral content of the Pachmarhi and the Denwa (fig. 2) are depict
ed in the table below : 

TABLE I 

Summarised table of heavy minerals 

Ta/chir Pachmarhi Deniva 

Garnet Zircon Opaques 

Opaques Anatase Zircon 

Epidote Opaques Tourmaline 

Tourmaline Bpi dote Chlorite 

Chlorite Tourmaline Garnet 

Hornblende Hypersthene Anatase 

Zircon Rutile Sphene 

Staurolite Garnet Monazite 

Hornblende 

Kyanite 

Structure. Both Pachmarhi and Denwa Sandstone show abun
dance of cross bedding. The cross beds are generally of Planar 
simple type with truncated top and asymptotic bottom. Individual 
sets are J, to 2 ft. thick. 
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Observations on cross bedding show uniqueness that though 
majority of the current bedding points a current direction from 
south to north (fig. 3), thereare some which show opposite direction. 
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Discussions. The textural features of the Pachmarhi sand
stones seem to point at a fairly good textural maturity. The only 
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factor against it is the subangular to subrounded nature of the 
grains. The high value of sphericity indicates that the source area 
was composed of fairly equant grains. It can however be explain
ed if we consider a sediment which is originally not much rounded 
but is subject to winnowing action in the basin itself. This can be 
expected in shallow lake like basin, whereby the nnal product shows 
textural maturity due to the removal of flues by washing. Thus, it 
is suggested that the present textural maturity does uot depict the 
original mode of transportation. The initial transportation could 
have been carried out by an agent with low energy or that the dis
tance of transport was small, either of which could have resulted in 
the observed angularity of grains. 

The heavy mineral contents of the Pachmarhi is interesting. 
Examination of the minerals shows that the sediments are mineralo
gically immature. This is becouse of the presence of minerals like 
hypersthene, epidote, kyanite etc., together with minerals higher up 
in the order of stability (Pettijohn 1957). This could indicate a 
tectonically active source, leading to rapid erosion. Minerals like 
Zircon, tourmaline, hypersthene, hornblende and garnet can l;le 
derived from acid igneous rocks. Kyanite and epidote can also be 
fitted into the above group by assuming a meta igneous terrain. 
However, anatase and rutile which are present in appreciable quan
tities are indicative of basic igneous .rocks. Besides these two 
minerals, there is no other indication of a basic source. However, 
examination of their shapes and forms of the two minerals show 
remarkable euhedralism and there are no indications of wear on 
these minerals, which is prominent in all others. This could possibly 
be of authigenic nature (Pettijohn, pp. 669). 

The Denwa heavies show better maturity than the Pachmarhis 
and suggests that by the end of Pachmarhi sedimentation, the source 
area had considerably stabilized tectonically. The presence of 
chlorite and the absence of high grade metamorphic minerals 
suggest low rank source. 

Conclusions. From the above study, the following may be 
concluded :-_ 

I. The apparent textural maturity of the Pachmarhi and Denwa 
sands is due to washing action probably by waves in a lake where 
these were deposited. 

2. The heavy minerals indicate a better mineralogical maturity 
of the Denwas and is probably due to stabilizing of tectonic activity 
of the source during the Denwa sedimentation. 
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3. The Pachmarhis were derived from a higher grade metamor
phic source and the Denwas from a lower grade metamorphic rocks 
with probably crude schistosity. 

4. The current direction in tbe basin was from south to north. 
The source area thus could be from the meta-igneous rocks of 
Archean complex to the south. 
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