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While the rivers of the Pachmarhi tectonic landscape are largely consequent, following courses through 

relatively downthrown basins and fault angles, there are usually rivers that have cut gorges across 

upheaved blocks, Though such courses may have been first taken on covering strata and are then, strictly 

speaking, superposed where they are cut down into underlying rocks, gorges across mountain blocks are 

in the main of antecedent origin. Simple antecedence is probably the correct explanation of the 

Pachmarhis rivers that have maintained courses in gorges through block mountains of the Pachmarhi. 

However, these gorges, notably the Tawa, Denwa, Sonbhadra, Dudhi, Bainganga and Nagduari 

through ranges of tectonic origin in various parts of Pachmarhi seem to have originated in two stages. In 

an early stage of deformation of the terrain, they were consequent on the range and basin pattern as it was 

then developed, but as deformation proceeded or was renewed after a pause, this pattern changed and 

some ranges that were earlier nonexistent or discontinuous rose and became continuous across 

rivers,which maintained antecedent courses through them. The well- known gorge of the Denwa, 

Sonbhadra, Bainganga and Nagduari, originated in this way when the main axial range, formerly 

discontinuous, rose and became continuous across the course of the river. Through this gorge, the 

drainage of a large area east of the axial range is carried westward to the Narbada.  
 

TECTONIC FACTORS AFFECTING THE DRAINAGE SYSTEM 
The Mahadeva Gondwana offers peculiar facilities for the study of the origin of drainage forms, 

and its marvelous sculpture has excited the interest of every observer. This study will prove entirely 

fruitful, and for the sake showing the bearing of its peculiar features upon the general subject, I shall take 

the liberty to restate certain principles of erosion which have been derived or enforced by New Berry  

( ), Powell ( ), Gilbert ( ), Davis ( ), Me Gee ( ) and Johnson ( ) and applied 

here to the suitable extent.  

                            

 
 

Figure 1 .  Drainage system of the Belkhandar  Brijlal-deo and Chintaman Mountain arch. 

 

The drainage of the Pachmarhi is consequent on the laccolitic displacement.  The uplifting of a 

laccolite, like the upbuilding of a basalt intrusion is an event of so rapid progress that the corrosion of a 



stream bed cannot keep pace with it.  We do not know that the site of the mountains was dry land at the 

time of their elevation; but if it was, then whatever streams crossed it were obstructed and turned from 

their courses.  If it was not, there were no preexistent waterways, and the new ones, formed by the first 

rain which fell upon the uplifted strata, radiated from the crests in all directions. The result in this case is 

the same, and we can  determine from the present drainage system, wheather the Pachmarhi formation 

were lifted from the bed of the lake or arose after its subsidence.of the Pachmarhi  is consequent on the  

whole, it is not consequent in all its details, and the character of its partial inconsequence is worthy of 

examination. 

Let us begin with the simplest case. The drainage system of the Denwa is more purely consequent 

than any other with drainage system in the area. In Figure 1,2 and 3, the point C marks the crest of the 

upland the Belkandhar, Dhupgarh, Mahadeva, Chauragarh and Pachmarhi Hills Domes. The inner circle 

represents the line of maximum dip of the arching strata and the outer circle the limit of the disturbance.  

It will be seen that all the waterways radiate from the crest point) and follow closely directions in which 

the strata incline. At  A, the arch touches and the effect of the compound inclination is to modify the 

directions of waterways the region of tectonically important. 

 

 
                                             

Figure 2 . Drainage system of the Dhupgarh , Mahadeva and Chauragarh  Arch. 

 



 
 

Figure 3 . Drainage system of the Patalkot Arch. 

 

Turning now to arch B, we find that its ridges are not equally respected by the drainage lines.  The crest 

of the Greater arch (Figure 4 and 5) is the center of a radiating system, but the crest of the lesser arch is 

not; and waterways arising on the Greater traverse the lesser from side to side. More than this a waterway 

after following the margin of the lesser arch turns toward it and penetrates the flank of the arch for some 

distance. In a word, the drainage of the Greater arch is consequent on the structure, while the drainage of 

the lesser arch is inconsequent.There are at least two ways in which this state of affairs may have arisen. 

 



 
 

Figure 4 . Drainage system of the Belkhandar and Chintaman Arch. 

 

First, the Greater arch may have been lifted so long before the lesser that its waterways were 

carved too deeply to be diverted by the gentle flexure of the latter.  The drainage of the lesser would in 

that case be classed as antecedent.  If the Lesser arch were first formed and carved, the lifting of the 

Greater arch might throw a stream across its summit; but it could not initiate the waterways which skirt 

the slopes of the lesser especially if those slopes were already furrowed by streams which descended 

them.  If the establishment of the drainage system depended on the order of lift, the Greater arch is surely 

the older. 

  

 
 

Figure 5 . Drainage system of the Dhupgarh and Chauragarh Arch. 

 



Second the drainage of the lesser arch may have been imposed upon it by planation at a very late 

stage of the degradation.  Whatever was the origin of the arches, and whatever was the depth of cover 

which they sustained, the Greater is certain to have been a centre of drainage from the time of its 

formation.  When it was first lifted it became a drainage center because it was an eminence; and afterward 

it remained an eminence because it was a drainage center. 

When in the progress of the denudation its dykes were exposed,their hardness checked the wear 

of the summit and itsemminence became more pronounced. It was perhaps at about this time that the last 

of the cretaceous rocks  were removed from the summits and slopes of the two arches and the Denwa rift 

basalt was laid bare, and as soon as this occurred the condition for lateral corrasion were complete. With 

trachyte in the peacks and basalt upon the slopes planation would naturally result and a drainage system 

would be arranged around the dykes as a centre without regard to the curves of the strata.  The subsequent 

removal of the shale would impart its drainage to the underlying sandstone. 

Either hypothesis is competent to explain the facts, but the data do not warrant the adoption of 

one to the exclusion of the other.The waterway of the lesser arch may be either antecedent or 

superimposed by planation.  The Greater arch may have been the first to rise or the last. 

 The drainage of the area is consequent to the main uplift and to the majority of the minor, but to 

the greater arch it is inconsequent. In this case there is no question that the arch has been truncated by 

planation (Figure 6).The Satpura rising five to ten times as high as the Mahadeva become the center of 

drainage for the cluster and the trachyte-laden streams which it sent forth were able to pare away 

completely the lower arch while it was still unprotected by the hardness of its nucleus.  The foot plain of 

Pachmarhi, which extends unbroken to the outcrop of the conglomerate, is continued on several lines 

across, although in the intervals the central area is deeply excavated.  The planation stage is just started 

and an epoch of fixed waterways is inaugurated. 

 The drainage of Jatashankar is consequent in regard to the main uplift, but inconsequent to some 

of the minor. A stream which rises on the south flank not merely runs across one of the upper series of 

laccolites, a companion to the Denwa-but has cut into it and divided it nearly to the base.  It is probable 

that the position of the waterway was fixed by planation, but no remnant of the plain was seen. 
 

 
 

Figure 6 . Dhupgarh - Chauragarh Arch and its truncation. 

 

Too little is known of the erosion cycle of the central area of Pachmarhi to assert its relation to 

the drainage.  About its base there are three localities which have lost all or nearly all their cover, and 

each of these is a local center of drainage.  The streams which head in the mountain crest are very ancient 



document of the landsurface. Other rivers have been laid bare at a few points only, and these are each 

crossed by one or two streams from higher levels. The remainder are not exposed at all, and their arches 

are crossed by numerous parallel streams.  The Northern arch is freshly truncated by planation, and there 

is physiographical proof that they have at some time been truncated. The loccolites which stand highest 

with reference to the general surface are exempted from cross drainage, and the arches which lie low are 

completely overrun. 

 If we go back in imagination to a time when the erosion of the mountain was so little advanced 

that the stream- beds were five hundred meter higher than they are now (Crookshank  ,H. ), we  may 

suppose that very little trachyte was laid bare. As the surface was degraded and a few laccolites were 

exposed, it would probably happen that some of the then- existing streams would be so placed as to run 

across the trachyte. But being unarmed as yet by the debris of similar material they would corrade it very 

slowly; and the adjoining streams having only shale to encounter, would so far outstrip them as eventually 

to divert them by the process of “abstraction” In this way the first bared laccolites might be freed from 

cross drainage and permitted to acquire such radiating systems of waterways as we find them to possess. 

At a later stage when trachyte was exposed at many points and all streams were loaded with its waste, the 

power to corrade was increased, and the lower-lying laccolites could not turn aside the streams which 

over ran them. 

 The work of planation is so frequently seen about the flanks of the Chauragarh that there seem no 

violence in referring all the cross drainage of lateral arches to its actions; and if that is done, the history of 

the erosion of the mountains takes the following form: 

When the laccolites were intruded, the mounds which they uplifted either rose from the bed of a lake or 

else turned back all streams which crossed their sites; and in either case they established upon their flanks 

a new and “consequent” set of waterways. The highest mounds become centers of drainage, and sent their 
streams either across or between the lower. All the streams of the disturbed region rose within it and 

flowed outward. The degradation of the mounds probably began before the uplift was complete, but of 

this there is no evidence. As it proceeded the convex forms of the mounds were quickly obliterated and 

concave profiles were substituted. The rocks which were first excavated were not uniform in texture, but 

they were all sedimentary and were soft as compared to the trachyte. The Tertiary and probably the Upper 

Cretaceous were removed from the summits before any of the igneous rocks were brought to light, and 

during their removal the tendency of divides to permanence kept the drainage centers or maxima of 

surface at substantially the same points. When at length the trachyte was reached its hardness introduced a 

new factor. The eminences which contained it were established more firmly as maxima, and their rate of 

degradation was checked. With the checking of summit degradation and the addition of trachyte to the 

transported material, planation began upon the flanks, and by its action the whole drainage has been 

formed. One by one the lower laccolites are unearthed, and each one adds to the complexity and to the 

permanence of the drainage. If the displacements were completed before the erosion began, the mountains 

were then of greater magnitude than at any later date. Before the igneous nuclei were laid bare and while 

sedimentaryrocks only were subject to erosion, the rate of degradation was more rapid than it has been 

since the hardness and toughness of the trachyte have opposed it. If the surrounding plain has been worn 

away at a uniform rate, the height of the mountains (above the plains) must have first diminished to a 

minimum and afterward increased. The minimum occurred at the beginning of the erosion of the trachyte, 

and at that time the mountains may even have been reduced to the rank of hills. They owe their present 

magnitude, not to the uplifting of the land in Middle Tertiary time, but to the contrast between the 

incoherence of the sandstones and shales of the Mesozoic series and the extreme durability of the 

laccolites which their destruction has laid bare. And if the waste of the plain shall continue at a like 

uniform rate in the future, it is safe to prophesy that the mountains will for a while continue to increase in 

relative altitude. The phase which will give the maximum resistance to degradation has been reached in 

none of the mountain, except perhaps Dhupgarh, Mahadeva, Chauragarh and Belkandhar in Satpura. It is 

unassailed, and the present prominence of their forms has been accomplished simple by the valour of their 

skirmish lines of dykes and spurs.  



The question now is to explain the presence of the major drainage lines they are discordant with 

not only the scarp, but the entire structural grain of the Satpura Basin. In fact, the Denwa, Sonbhadra, 

Dudhi, and Nagduari, etc, originate in the lowland landscape (gorges) south of the Pachmarhi scarp, and 

flow directly into the Pachmarhi Plateau, across the axis of the Satpura Dome and flow emerge north to 

debouch into the Narmade rift valley. These major rivers could hardly be superimposed from higher 

planation levels, for there is nothing to suggest that the Deccan Trap plateau to the south of the study 

areas was very higher than the Satpura Dome. Moreover, it does not seem possible for a minor stream on 

the northern flanks of the dome to be drawn across the domal axis by headward erosion and 

capturestreams on the Lowland Landscape. The only plausible hypothesis, and one that fits the field 

evidence is that the major streams antedate the domal uplift and were able to maintain their courses across 

the uplift to the local baselevel in the Narmada river rift valley.  

 From the moment the streams were initiated, they have laterally planated and vertically eroded 

the valley then occupied as a funtcion of the rate of uplift, changes in local baselevel, or presence of 

contrasting lithologies of differing resistances to erosion (Verma ). The recurrent and often 

spamodic nature of uplift and stillstand in the Pachmarhi area has been preserved in the stepped land-

forms. (Venkatakrishnan, , the recurrent nature of tectonism in Central India, especially along the 

Narmada Son lineament (Choubey, ) has recently been documented in geophysical studies as well 

(Qureshi and Warshi, ). 
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