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Longitudinal river profiles of the trunk streams of drainage basins R1 to R10.
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(indicated by black arrows) as revealed by drainage basin asymmetry. Note in
segment-1, R2 & R3 shows westward tilting; in segment-II, R4 shows eastward
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downstream direction. Contour values are plotted on the X-axis while the SL
index is plotted on the Y-axis.
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Graph showing the relationship between stream power (Q) and graded river
gradient index (K) for the drainage basins (R1-R10) of the study area.
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(A) Location map of the study area. (B) Map of Gujarat showing climatic
zones. (C) Geomorphic map of lower Narmada basin (after Chamyal et al.,
2002). Boxed area demarcates the identified bajada surface. (D) DEM of lower
Narmada basin showing physiographic and tectonic setting of bajada surface,
and drainage basin of feeder channels. Alignment of topographic section in
Fig. 6.2A and locations of lithologs in Fig. 6.3, 6.4 and 6.5 are also shown.
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(A) Topographic cross profile of the bajada surface drawn from the DEM. Note
the wedge shaped coarse gravelly bajada sediments deposited in front of the
mountain front. Three sectors of bajada surface and their slopes are also shown.
(1- Allchin et al., 1978). (B) View of the cliff section exposing bajada
sediments at site 10. Note the parallel horizontal calcite sheets formed in basal
matrix supported gravel lithofacies. (C) View of the cliff section at site 11.
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Lithologs of bajada sediments exposed in northward flowing unnamed rivers
located to the west of Nandikhadi River. Locations are shown in Fig. 6.1d. The
vertical scale is in meters.
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Figure 6.4

Lithologs of bajada sediments exposed in the Nandikhadi River. Locations are
shown in Fig. 6.1d. The vertical scale is in meters.
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Figure 6.5

Lithologs of bajada sediments exposed in the Nandikhadi River. Locations are
shown in Fig. 6.1d. The vertical scale is in meters.
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Close view of various depositional lithofacies exposed in river cliff sections.
(A) Gmm lithofacies. Note the angular granule to boulder size clast embedded
in the coarse sandy matrix. (B) Gcem lithofacies. (C) Sm lithofacies. (D)
Isolated scour & fill structures formed at the base of Sm lithofacies. Note the
presence of rhizocretions formed perpendicular to the horizontal layers of
coarse sand. (E) Soil (P lithofacies) exposed in the distal sector of bajada. Note
the clearly visible root structure in the middle part of the soil horizon. (F) Ss
lithofacies. Note the prominent red color of the facies.
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(A) Composite litholog showing sequential and topographic development of
the bajada with aggradation phases. (B) Depositional model for the deep
braided river system based on Miall, (1996) showing the pattern of deposition
of different architecture elements and relevant sedimentary lithofacies. (C)
Schematic model explaining the deposition of the coarse gravelly sediments in
phases that are related to the tectonic uplift along the NSF. Stage I- Initial
uplift along the NSF led to the deposition of coarse gravelly debris flow
deposits in the semi-arid climate. Stage II- Deposition of fine silty sand
deposits during tectonically quiescence period in semi-arid environment. Stage
III- The second pulse of uplift provided coarse gravelly material deposited as
longitudinal in sub-humid climate. Stage IV- Deposition of fine silty sand
sediments during the tectonically quiescence period. Stage V- Third pulse of
uplift deposited coarse gravelly sediments as longitudinal bar deposits.
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Field photographs of deformed Mesozoic inliers in segment 1. (A) Photograph
showing tight anticlinal folding in the shale beds. (B) Photograph showing
tectonic contact between sandstone, shale and limestone.
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Field photographs of the Nandikhadi River in upstream area in segment II. (A)
Photograph of the highest waterfall of 16 m height. (B) Photograph taken from
the top of the water fall shown in A. Note the deep and narrow meandering
channel with frequent occurrence of knick points. Solid arrow indicates
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downstream direction; dotted arrows indicate the knick points.

Figure 7.3

Field photographs of the fault planes in the shear zone area of the NSF. (A)
Displacement along the steeply northward dipping fault plane showing reverse
type of movement. (B) Vertical fault plane within the sheared basaltic rocks.
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Photographs of the basaltic outcrop intruded by veins. (A) Photograph showing
numerous displaced veins. Square frames show the location of the
displacement. (B), (C) and (D) are the close view of the displaced vein. Note
the left lateral movement indicated by the arrow.
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Field photographs of the basaltic flows exposed in the Nandikhadi River.
Arrow indicates downstream direction which is towards north. (A) Steeply
northward dipping basaltic flows in the vicinity of the NSF scarp. (B)
Northward dipping basaltic flows few meter downstream from location of A.
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Satellite imagery of NSF zone in the vicinity of Madhumati River. The various
structural elements are marked. Note the straight course of Madhumati River
which follows the NNW-SSE trending transverse fault and the compressed
meander near Tejpur.
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Field photographs of the upstream area of the Madhumati River near Tejpur.
(A) Photograph of the southward dipping basaltic flows. (B) Shear zone
located few meter downstream from the location of A. (C) Slickensides related
to the Madhumati fault exposed in the shear zone shown in B.
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Figure.7.8

Satellite imagery of NSF zone in segment IV showing the locations of
paleobank, Sarasia hill and Rajparadi Fault.
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Figure 7.9

Cliff on the right bank Karjan River near Karjan dam. Arrow indicates the
downstream direction of Karjan River. Notice the elevation of Quaternary
sediments above the river bed.
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Figure 8.1

A map showing the locations of the GPR survey sites. I to IV are the
morphotectonic segments of the study area.
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(A) Processed CMP profile taken over the basaltic flows at Gora colony. (B)
Velocity diagram of the CMP profile shown in A. (C) Processed CMP profile
taken over the Tertiary rocks near Jhagadia. (D) Velocity diagram of the CMP
profile shown in B.
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Figure 8.3

(A) GPR profile taken at Gora colony (site 1) using 80 MHz bistatic antenna.
Note the displacement and hyperbolic reflections emanating from the fault
plane at ~15m. (B) Interpreted section of the profile shown in A.
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(A) GPR profile taken near Umarwa (site 2) using 80 MHz bistatic antenna.
Note the vertical displacement indicating the fault plane at ~10m. (B)
Interpreted section of the profile shown in A.
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Figure 8.5

(A) GPR profile taken near Chakva (site 3) using 80 MHz bistatic antenna.
Note the bifurcation of the reflections and vertical displacement that indicating
the fault plane at distance of ~6m and below depth of 5m. (B) Interpreted
section of the profile shown in A.
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Figure 8.6

Field photographs of the GPR survey site 4 located near Sanedra. (A) Front
view of the survey site showing excavated trench in basaltic ridge and direction
of survey line. Arrow indicated north direction. (B) Side view of the survey site
showing two different types of basaltic flows exposed in the trench, shown by
the arrows. (C) A close view of the exposure showing highly fractures and
sheared basalts.
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(A) GPR profile taken near Sanedra (site 4) using 80 MHz bistatic antenna.
Note the discontinuity and displacement of the reflections at ~29m. (B)
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Interpreted section of the profile shown in A.

Figure 8.8

(A) GPR profile taken at Jhuna Ghanta (site 5) using 80 MHz bistatic antenna.
Note displacement of the reflections at ~40 m. (B) Interpreted section of the
profile shown in A.
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Figure 8.9

(A) GPR profile taken at Wali (site 6) using 80 MHz bistatic antenna. Note
displacement of the reflections at ~ 29 m. (B) Interpreted section of the profile
shown in A.
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Figure 8.10

(A) GPR profile taken near Kapat (site 7) using 200 MHz monostatic antenna.
Note displacement of the reflections at ~ 7.5 m. (B) Interpreted section of the
profile shown in A.
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Figure 8.11

GPR profile taken near Jhagadia (site 8) using 200 MHz monostatic antenna.
Note the significant displacement of the reflections at ~ 7.5 m.
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Figure 8.12

Interpreted GPR profile taken near Karad (site 10) using 200 MHz monostatic
antenna. Note the sudden change in the radar facies at 15-17.5 m.
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