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The present paper embodies the re:oults of some aspects of field 
jnvestigations carried out around Sursagar, Ummaid Palace hill and 
Daijar areas in Jodhpur district of Western Rajasthan. 

Geology 

The area is covered with wind blown sands or alluvium in 
which are projecting out a series of hillocks characterized by steep 
scarps and gentle dip slopes, a feature quite common in Vindhyans. 
Observations made on the steep side of these hillocks reveal that 
rhyolite forms the base rock over which ferruginous standstone rests 
uncomformably. 

Rhyolitt, light pink or brownish yellow in colour, is the oldest 
rock observed in the area. It is fine grained to glassy volcanic igneous 
rock varying in characters, in places being characterized by the 
presence of vescicles indicating release of gaseous matter on ejection 
and others bearing small phenocrysts of quartz and at times felspars 
also, suggesting suitable environment for large crystal growth. It 
appears that while the crystals were growing the magma chamber was 
disturbed, as a result of which the cooling magma was pushed out 
and cooled down rapidly on the surface when exposed to atmosphere 
and the still liquid residuum rolled forward and gave way to the 
charged gasses to escape. This view is supported by the fact that 
only the latter type of rhyolites show :flowstructure, which is no 
present in the case of those bearing phenocrysts. The rhyolite-por-
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phyries are deceptive in appearance. Even on freshly broken sudact:, 
they appear like a granite, but when examined under the microscope, 
the microcrystalline to glassy ground mass unfolds the reality. The 
author had an occasion to discuss this subject with Prof. Rutten* in 
1964 when he visited India and the latter agreed with the identification. 
The pbenocrysts of felspar are less common than those of quartz; 
crystals of ferro-magnesian minerals are very rare and even when 
present they do not attain any large size., Rhyolite porphyry is found 
around Sursagar and the fine rhyolite imprinted with flow structures 
occur near Daijar. 

In a valley about a mile west-northwest of Daijar halt, the charac~ 
ters of the rhyolites exposed on the two flanks vary widely. The 
chief differences in the exposures of eastern and western flanks of the 
valley may be summarized as below :-

Western Flank 

1. Flow structure common 

2. Vescicles more common 
and relatively larger in 
size. 

3. Absence of standstone 
capping the lavas and the 
thickness of the latter is 50 1 

above the ground level. 

4. Comparatively fresh 

Eastern Flank 

Absence of flow structure 

Vescicles less common and 
smaller in size. 

The lavas are capped by stand
stone and the thickness of the 
former is 25 1 above the ground 

level. 

More weathered. 

It is difficult to surmise how two so dissimilar flows could occur 
side by side. This, together with the absence of sedimentaries capp
ing the rhyolites in the western flank, may perhaps be explained 
adequately if a fault is assumed to be present somewhere along the 
valley, although no field evidence of a tectonic disturbance is visible. 
Such a fault may also explain the occurence of rhyolite the sandstone 
more or less on the same level in and around the city of Jodhpur. 
Based on 

* Prof. M. G. Rutten, Geologisch Institut Oude Gracht, 320 Utrecht, The 
Netherlands. 
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(i) continuance bf valley which the stream may have carved 
along the fault planeand 

(ii) the restriction of greenery to roadside only, in this desert 
area, 

it is conjectured that the fault possibly runs parallel to the road 
connecting Jodhpur and Daijar. 

Considerable time appears to have lapsed since the outpouring of 
the lava. The succeeding sedimentaries were deposited on an irregu
lar uneven surface of rhyolite, the upper and lower surface of this 
unconformable junction possibly varied upto 10 ft. as observed in 
this area. 

A thin conglomerate bed, hardly about 611-811 in thickness, is 
met near Daijar at the junction of rllyolitc and sandstone. It is 
extremely local. Elsewhere in the same locality and around Sursagar 
the rhyolites are observed to be overlain directly by fine grained sand
stone. Unlike the characteristic feature of the Vindhyans of the main 
area, as also of the Trans-Aravalli such as near Osian, the sandstone 
of this area do not show constancy in character even for a short 
distance vertically or horizontally. However, the rate of variation 
appears to be greater in the vertical direction. Expressing in a 
general way, there appears to be a gradual shallowing of the basin, 
since the beds upwards are relatively coarser, so much so that at the 
top, at most of the places, they are pebbly. The pebbles more often 
than not, are highly rounded indicating their being transported by an 
acquatic agency as also an acquatic environment of deposition. The 
field studies of the sandstone reveal repeated, though irregular, 
oscillations in the depositional conditions. The evidence in support 
of this postulte is afforded in the occurrence of small thin beds of 
grits and shaly or silty material within the sandstone horizon. Except 
in a small area near Daijar, the rhyolites are almost universally over
lain by fine grained sandstone. Besides the above mentioned particle 
size variation, there are differences in individual beds with respect to 
their competency and composition. Under-cutting by ground water 
is quite prominent, in this soc Jled arid environmental region. For 
instance, at Sursagar, hard gritty s2ondstone only 6 inches thick, 2 ft. 
below the top, hangs over the comparatively soft siltstone. The 
undercutting may be observed upto about 4 ft. inside the outcrop. 
It is interesting to note that the junction between the grit and the 
siltstone is distinct and straight. A similar bed, but of micaceous 
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nature at Daijar also shows undercutting. The sandstone is essen
tially composed of medium grained quartz along with which some 
coarse grained sediments, grits and pebbles are also found. Occa
sionally, however, fine grained sediments together with silt are also 
met with but clayay substance is rather rare. This indicates that the 
basin was at no stage deep enough to facilitate deposition of fine 
grained material in any sizeable quantity. 

The presence of mica imparts easy fissility to the rock, otherwise 
fairly hard. Stratification is one of the easily recognizable dominant 
character of the rocks. However, the number of layers per unit 
thickness varies, perhaps in consonance with the heterogeneous nature 
of the rock. They range between 10 to 18 layers per inch of thickness 
These layers are of the following two types : 

(i) comparatively thick layer made up essentially of quartz 
grains, and 

(ii) more or less blade-edge thin layer consisting essentially of 
mica, dominantly of the variety muscovite in addition to some other 
fine material. However, stratification due to concentration of heavy 
minerals or of ferrugiuous matter, is also present. 

The beds in general dip at 4° towards NNW or even more west
wards. This imparts to the formation of a characteristic feature a 
gentle dip slope and streep scarp. This feature matches well with 
those of the Cis-Aravalli Vindhyans. The Vindhyans of this area are 
characterized by well developed jointing system. One set runs 
roughly NNW-SSE and the other set ENE-WSW. The underlying 
rhyolites also show jointing, their directions being ENE-WSW and 
NE-SW. Surprisingly one of the direction of joint set, namely, 
ENE-WSW, is common to both rhyolites and the sandstones. 

On careful examination, convolute laminations are also observed 
in the sandstone. They are irregular in the beds which are relatively 
more hetero-geneous and regular in other beds. The concentric 
convolute lamination occurs at intervals varying from 0·2 11 to 0·75''. 
They are closer in the finer sediments. These can be easily 
distinguished by : 

(i) the presence of continuous corrugated laminations, 

(ii) the absence of fault, and 
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(iii) their involvement within a particular sendimentation unit, 

The significance of this sedimentary structure is debatable. Many 
and varied hypotheses have been put forward and challanged later by 
counter-arguments. Migliorini (1950)1 thought that these structures 
originated due to compaction of the lower part of the bed which 
results in upwelling and expulsion of water contained in pore-space. 
This phenomenon will apparently reduce the porosity of the rock effec
tively. The present rocks show little to practically no porosity with 
high degree of compaction. Sanders (1960)2 believed that convolute 
laminations occur only in turbidite sequence. According to him 
'·Convolutions arise when formerly cohensionless sand grains become 
cohesive after deposition and respond to increased shearing due to 
higher current velocity by a decollement type of adjustment." Two 
years later Dott and Howard (1962)8 expressed the possibility of their 
occurrence even in non-turbidites. The origin of convolute iamina
tions in this area is under study. 

Conclusion. 

From the above discussions the following conclusions are indi
cated : 

(i) the junction between the rhyolite and sandstone is uncon
formable, 

(ii) a fault passing through Daijar and Jodhpur is inferred, 

(iii) repeated oscillations in the depositional conditions is 
reflected by the sandstone in the area, and 

(iv) specialized condition of sedimentation as is reflected by the 
presence of convolute laminations. 

The work has been carried out under the scheme "Financial 
Assistance to Teachers in the Universities and Colleges for under
taking Research or Learned Work" sponsored by the University 
Grants Commission and I am particularly thankful to the Commission. 
l also thank Prof. A. G. Jhingran, Head of the department of 
Geology, Delhi University for many helpful criticisms and sugges
tions. 
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