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Abstract— Study of coastal geomorphology of the Kori 

creek coast between Koteshwar to Jakhau has been carried 

out. Diverse geomorphic features of submergence are found 

here like incised river deltas, sea cliffs superimposed by 

geomorphic features of emergence like inshore crescent 

barrier beaches, fore dunes, tidal creeks, tidal mud flats, 

parabolic dunes, lagoons, saline sand flats, mangroves etc. 

The superimposition of emergent features on submergent 

features suggests an emergent coast of the recent time on the 

submerge coast of the past. Such complex superimposition 

has developed due to the movements along hinge zone of 

Kachchh lying between Patcham island to Mandvi, running 

almost in N-S direction which was elevated towards east and 

subsided towards west, during past time, along with tectonic 

movements on E-W trending faults like Kachchh Mainland 

Fault (KMF) and Katrol Hill Fault (KHF) in Kachchh, 

which results into emergent features of the recent time in the 

study area. 
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I. INTRODUCTION 

Geomorphology is the study of landforms and landscapes, 

including the origin, classification, description, development 

and history of terrestrial surfaces.  

Recent position of the geomorphology of Kachchh 

coast has been express here based on preceding work carried 

out by diverse researchers. Based on the geomorphic 

inconsistency, the Kachchh coast has been divided by [8] 

into five divisions. Kar’s study includes the complete coast 

of the Gulf of Kachchh, extending from Jakhau to 

Shikarpur, which has been broadly divided into segments on 

the dominant landforms and sediment composition as given 

below: 

1) The deltaic coast to the west of Kori Creek, 

2) The irregular drowned prograded coast between Kori 

Creek and Jakhau, 

3) The straightened coast between Jakhau and Mandvi, 

4) The spits and cuspate foreland complex between Bhada, 

Mandvi and Mundra, and 

5) The wide mud flat coast to the east of Mundra up to the 

Little Rann. 

The present study covers the coastal changes of 

irregular drowned prograded coast between northeast of 

Koteshwar to Jakhau on Kachchh coast line on the basis of 

detail field mapping of the various coastal landforms. 

Kachchh coast is the northern border of Gulf of 

Kachchh which is an exclusive macro-tidal environment 

with a tidal amplification of 3 m at mouth to 7 m at head 

[11]. Coastal geomorphology of Kachchh coast has been 

worked upon by few researchers in terms of landforms 

present and the basic sedimentary characters. Kachchh coast 

has an occurrence of various geomorphic units from 

Koteshwar to Jakhau. 

The present study attempts to demarcate origin of 

coastal zone of Kachchh on the basis of the geomorphologic 

features of the region and detailed processes reponsible for 

the same. 

 
Fig. 1: Classification of coastal configuration, Kachchh, 

India (modified after [8]). 

Further, Lakhapat to Jakhau segments is sub-

divided into two sub-segments as per [8] based on the 

geomorphic features and processes in the area. The sub-

segments are: 

1) Lakhapat to Koteshwar 

2) Koteshwar to Jakhau 

The coastal alluvial plains were formed by 

deposition of fluvial sediments over the peneplained 

Tertiary rocks during upper late Pleistocene in two detach 

tectonically created basins. Severely incised fluvial valleys 

were formed in response to tectonic uplift of the coast due to 

movements along E-W trending faults further north during 

the early Holocene. The sea level was elevated than present 

during 6-2 Ka, which led to the deposition of coastal 

sediments, fluvial terraces along incised fluvial valleys, and 

formation of a cliffy coast in the Koteshwar (Kori creek) to 

Jakhau sub-segment. Emergent coastal features consisting of 

raised beaches, raised mudflats, abandoned coastal cliffs, 

uplifted estuarine, tidal to fluvial terraces, and stabilized 

coastal dunes developed because of uplift during last 2 Ka. 

Various morpho-tectonic divisions of the coast are attributed 

to the role played by the inherent structural framework, the 

subsurface median high and general uplift of the coast due 

to tectonic movement along the E-W trending faults to the 

north of the study area during the early Holocene and the 

last 2 Ka [9]. 

Segment 
Sub-

segment 
Coast type 

Micro-geomorphic 

features 

Lakhapat 

to Jakhau 

(Kori 

creek) 

Koteshwar 

to Jakhau 

Tide 

dominated 

coast 

Inshore crescentic 

barrier beach, fore 

dunes, tidal creeks, 

raised tidal mud 

flats, parabolic 

dunes, lagoons, 
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saline sand flats, 

mangroves, river 

deltas and sea 

cliffs. 

Table 1: Details of segment, sub-segment, coast type and 

geomorphic features (modified after [8]) 

Satellite remote sensing (Google Earth and Google 

Map) provided enough data for accurate mapping of these 

segments. The salient morphological features of the sub-

segment and their possible recent development are discussed 

below. 

The irregular coast between Koteshwar to Jakhau 

has all the features of submergence. Reference [4], however, 

considers it to have “very recently emerged from under the 

sea”.  

A very prominent feature of the Koteshwar (Kori 

creek) to Jakhau coastal segment is the presence of rocky 

cliffs almost all along the coastline. The rocky cliffs are 10 – 

15 m high and mark the Palaeo-shoreline. This suggests the 

existence of a rocky coast in the past, which is in contrast to 

the present - day coast characterized by broad intertidal 

mudflats. 

II. KOTESHWAR TO JAKHAU SUB-SEGMENT 

This sub-segment is characterized by in-shore crescent 

barrier beaches, fore dunes, tidal creeks, tidal mud flats, 

parabolic dunes, lagoons, saline sand flats and mangroves. 

Shoreward to the rocky cliffs is a rather narrow zone of 

raised mudflats. The raised mudflats occur ~ 4 m above the 

present sea level and also show incision along the creeks. 

The raised mudflats are widest in the area between Akri 

Moti and Charopadi, where they are overlain by stabilized 

coastal dunes.  

The raised mudflats comprise alternating sequences 

of fine silts and internally laminate organic matter – rich 

clays. The raised tidal flats are elongated parallel to the 

shoreline. It shows a characteristic pattern of distribution of 

sediments typical of tidal flats. These sediments closely 

resemble the intertidal mudflat sediments and comprise 

several horizons. The formation of the raised mudflats and 

there occurrence at 2-4 m above the present sea level is 

attributed to tectonic uplift. 

The stabilized coastal dunes have been mapped as a 

wide zone all along this coastal segment. These shows well 

– preserved dune morphology and comprise several large 

transverse and parabolic dunes. One such zone is found near 

Charopadi. At some places the stabilized coastal dunes 

overlie the raised mudflats while at others they directly 

overlie the abandoned coastal rocky cliffs.  

The stabilized coastal dune complexes consist 

mainly of fine sand and show well–developed aeolian cross–

stratification. At some places this comprises structure-less 

fine sands. In general, the rocky cliffs and the stabilized 

coastal dunes indicate a submerge ria-type coast produce by 

marine flooding of the coast during the middle Holocene 

high sea level. However, the raised mudflats, abandoned 

rocky cliffs and the incised fluvial terraces among the rivers 

suggest tectonic uplift of the area in the recent past. 

The rivers meeting the sea along the coastline are 

deeply incised into the deformed Tertiary rocks. The rivers 

are found to disappear into the raised mudflats. The absence 

of alluvial plains in this coastal segment suggests that the 

area remained as a geomorphic high throughout the 

Quaternary.  

However, many rivers shows well–preserved small 

to large fluvial terraces very close to the coastline. These 

terraces are also incised by 4-6 m and abut against the 

incised cliffs of Tertiary rocks (fig. 1). The incised sections 

of the terraces exhibit unconsolidated stratified fluvial sands 

and silts and are stratigraphically correlate-able to the raised 

mudflats. 

The sub-segment is characterized by features 

related to subsidence and erosion like rocky cliffs which are 

superimposed by depositional features related to emergence 

(Fig. 2). 

 
Fig. 2: Micro-geomorphic features of Koteshwar to Jakhau 

Sub-segment 

A. In Shore Crescentic Barrier Beaches 

On the Koteshwar to Jakhau sub-segment large number of 

barrier islands with beaches is formed mainly due to 

depositional processes of long-shore tidal currents 

supplemented by wave action which is meager (Plate 1a). 

The material is mainly medium to coarse grained calcareous 

sand, derived from denudation of country rock - Nummulitic 

limestone and distributed by fluvial system, waves and 

current action; with small amount of detritus quartz supplied 

by larger fluvial systems of Sindhu and Sarswati and 

distributed through long-shore tidal currents. The barrier 

islands are 3 to 7 m high from the high tide level forming 

dunes.  

In the study area, two phases of development of the 

barrier beaches are recognizable. First phase of the barrier 

beaches are stabilized and corroded at many places. 

Vegetation is also present on such barrier beaches. Many 

such islands are dissected by tidal creeks, where spits are 

generally absent, showing erosion. Stabilized barriers are 

extending in almost NS direction in the middle part of tidal 

flats occurring at a distance of 3 to 5 km from coast. Seven 

such clusters of barrier islands are present starting from 

SSW of Pipar to Jakhau with length of ~ 5 km on northern 

most barriers which is dissected in the middle in V shape by 

creek and maximum length of 6 km on the west of Ukir. 

Maximum height of the barrier is about 8 m with cliff height 

of 5 m towards the west. Whenever hook shape form is 

attached to mainland or earlier phase of barrier islands, it 

forms spit. Many such small spits are attached to the barrier 

islands and two spits are attached to the mainland near Ukir 

pointed towards south. Spits attached to the barrier islands 

are in the active phase of their development, while spits 
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connected with mainland are stabilized in which typical 

hook shape is also vanished due to erosional processes and 

development of creeks. But, parabolic dunes are present on 

stabilized barrier islands and spits. 

 
Fig. 3: Koteshwar to Jakhau subsegment: (a). Active barrier, 

tidal flats and trellis-sub-trellis creek network. (b). Lagoon, 

parabolic dunes and delta west of Guvar village. (c). Sea 

cliff and headland in tidal flat NW of Pipar village. (d). Sea 

cliff on rocky island near Jakhau. (Modified after Google 

Earth) 

On northwest of Jakhau a cluster of 4 islands made 

up of hard rocks - limestone are found extending in NS 

direction or rounded in out-line with a maximum length of 3 

km and width of 250 m. Maximum height of largest island is 

about 8 m with 6 m high cliffs of hard rocks facing west.  

Second phase of barrier beaches are under process 

of establishment. Long hook or drum stick shape barriers are 

formed on the seaward side of tidal flats. It shows 

development of such islands and continuation of 

depositional phase. These are found without vegetation and 

active development of hook shape on sides and creek can be 

seen on such barrier beaches. 9 clusters of active barrier 

islands are visible on Koteshwar to Jakhau segment starting 

on the north near Guvar and extending up to Jakhau on the 

south. The island clusters are 4.25 to 13.5 km away from the 

mainland. Three larger clusters of active barrier beaches are 

present west of Pipar with a total length of 7 km, west of 

Vayor with a length of 8 km and west of Wadsar with a 

length of 7 km. Height of the active barriers is generally 

around 1 to 2 m which reaches up to 4 m on SW of Guvar. 

Fore dunes are developed on some of the active barrier 

beaches where height is more than 2 m.  

1) Beaches 

In the study area, beaches are commonly present on coastal 

segments - as thin veneer of sandy sediment on gently 

sloping hard rock exposure or as narrow front strips on 

barrier islands and as barrier beaches within intertidal zone. 

Their width varies from few meters to 700 m. It occurs in 

form of pockets on mainland with a length of few hundred 

meters and width of 10 to 40 m. On stabilized barrier islands 

it extends for few kilometers maximum up to length of the 

barrier with width of 10 to 20 m in front parts only. On 

active barriers, beaches are well developed with a width of 

250 to 700 m and extending up to length of active barriers. 

At few places it shows typical ridge and runnel topography. 

On some of the stabilized barriers and on mainland typical 

large scale aqueous antidunes are clearly visible (Plate 2a). 

B. Coastal Dunes 

In the study area two types of dunes are recognized e.g. 

fore-dune and parabolic dune.  

1) Fore-Dunes 

In the study area, the fore-dune development is present on 

some of the active barrier beaches only on present day 

barrier islands. Active fore-dunes are without vegetation 

cover and present only on active barriers and spits. On the 

stabilized barrier islands and on the eroded cliffs of head 

lands, stabilized fore-dunes are present. Height of fore dunes 

ranges from 2 to 4 m. Such dunes are mainly made up of 

fine well sorted sands. Dunal cross-stratification is 

commonly present and visible in natural cuttings. 

2) Parabolic Dunes 

In the study area, parabolic dunes are present in compound 

forms right on the coast to ~ 1.15 km inland. The dunes 

occur from Narayan Sarovar up to Ukir. All the stabilized 

barrier islands and spits also contain remnant of this type of 

dunes. Height of the dunes reaches up to 18 m. Length 

varies from 300 m to 4 km. On the barrier islands, spits and 

on the coast the parabolic dunes are cover by vegetation and 

show completely stabilized nature. The dunes are corroded 

on front side on coast due to coastal erosion, while on the 

stabilized barriers and spits, the parabolic dunes are much 

corroded from front as well as back side and remnants of 

linear ridges are present at many places. The dunes are 

oriented in N70oE-S70oW direction showing direction of 

blowing wind at the time of their formation, which is 

changed to SW direction (Plate 2c). 

C. Tidal Mud Flats 

 
Fig. 4: Koteshwar to Jakhau subsegment: (a). Sea cliff, 

beach and tidal flat near Narayan Sarovar. (b). Tidal creek 

near Jakhau town. (c). Stabilized parabolic dune 

superimposed on raised mud flat near Akri mota village. (d). 

Dunal cross-stratification in stabilized parabolic dune near 

Akri mota. (e). Vertical cliff (5 m high) produced due to 

rejuvenation of river by neotectonic uplift. 
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The study area is characterized by narrow to vast 

tidal mud flats in inter-tidal zone in between high tide level 

to low tide level. Width of such tidal flats reaches up to 13.5 

km in the study area where tidal mud flats are formed in 

form of pockets within sand flats locally. Slope of the area is 

very less, generally 2o to 3o. Tidal flats are commonly cut 

across by tidal creeks. Tidal flats are extensively developed 

on the coast of Narayan Sarovar where its width is 500 m 

through Guvar where width is 6.5 km and development of 

active barriers are not found in the area. On the coast near 

Vayor, Ukri, and Wadsar villages tidal flats are mostly 

protected on the outer coastal side by active barriers (Plate 

2a, 3b, f). 

D. Saline Sand Flats 

In the study area, many tidal flat areas are covered by sand 

which can be included under this category. As in case of 

mud flats, in sand flats also slope is very less, generally 2o to 

4o; on which wave and tide energy break and dissipate to 

give rise to deposition of comparatively finer sand particles 

in wave breaker and shoal zone under subsiding energy 

conditions to form vast tidal sand flats. Their width ranges 

from few hundred meters to 13.5 km. Sand flats are also cut 

across by tidal creeks. Active barrier islands are found 

towards the coastal side of such sand flats and stable barrier 

islands are present in central NS oriented part of the tidal 

sand flats. The sand flats are composed of mostly calcareous 

material washed from Kachchh mainland and transported 

through local river systems. 

E. Tidal Creeks 

On the Koteshwar to Jakhau sub-segment, tidal creeks are 

extensively present wherever tidal flats are present. Most are 

trellis to sub-trellis with few dendritic and mix trellis-

dendritic type of creeks on the coastal tidal flats. While on 

the tip of Kori creek major ones are trellis with trellis to 

dendritic sub-branches. The trellis pattern suggests tectonic 

control over the development of creeks. The creeks near the 

coast show maximum length of about 16 km and width of 

about 1.2 km. Such creeks are mostly in their youthful stage 

with less developed network. The creek extends from SW of 

Pipar up to west of Ukir (Plate 2b and 3c). 

F. Lagoons 

Lagoons are formed at few places Koteshwar to Jakhau sub-

segment. A cluster of 3 lagoons can be seen near west of 

Guvar in between parabolic dunes. A lagoon is also formed 

in and north of Tehra protected by stabilized barrier 

containing parabolic dunes on the surface. While a cluster of 

lagoons is also present in between Tehra and Pipar among 

parabolic dune field near the coast. Lagoons on tidal flats 

cover few square kilometer areas (Plate 1b). 

 
Fig. 5: Koteshwar to Jakhau subsegment: (a). Raised sea 

notch and raised sea cliff west of Narayan Sarovar. (b). 

Raised tidal flats against the raised sea cliff north of Akri. 

(c). Tidal flat, creek and mangroves near Jakhau. (d). 

Coastal dunes and mangroves near Jakhau. (e). Recently 

formed raised beaches and two cliffs near Akri. (f). 

Mangroves, tidal flat and creek near Akri. 

G. Delta 

In the study area there are four deltas and three estuaries are 

formed. Deltas are produced in the mouths of - unnamed 

stream near Radasar village, - Berwali and Rakhdi rivers 

west of Vayor village, - Golay river near Gunao village 

which also shows displacement and old delta with recent 

estuary development near Pipar village in Kasadwali river 

mouth. Largest delta occurs on Kasadwali river with a width 

of 1.5 km and length of 1 km. On the other hand, three 

estuaries are present in the mouths of 1) unnamed stream 

near Tehra, 2) Barkhan river near Ukir and Charopadi, and 

3) Mitti river north of Jakhau. Largest estuary is on Mitti 

river with width of 1 km and length of 4.75 km (Plate 1b).  

H. Mangroves 

On Koteshwar to Jakhau Sub-segment, mangroves are well 

developed on vast tidal-flats around tidal-creeks mostly on 

eastern side of stabilized barrier islands from Guvar to 

Jakhau in the inter-tidal zone (Plate 3c, d and f). 

I. Sea Cliffs 

Such sea cliffs of earlier phase, which are now covered 

mostly by depositional features, are exposed at few places 

on Koteshwar to Jakhau Sub-segment. Such exposures are 

also showing their inactive nature, and inclination of vertical 

slope. The cliffs are visible near Lakhapat, NE of Akri and 

SW of Akri where its height reaches up to 9 m and which 

shows three terraces in majority of cases. Its frontal low 

lying part is covered by tidal flats (Plate 1c, d, 2a, 3a, b, and 

e). 

J. Wave Cut Platforms 

Wave cut platforms are absent in the Koteshwar to Jakhau 

sub-segment. As cliffs are present, wave cut platforms must 

have been formed, but are covered by tidal flat deposits 

completely. 
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III. LAKHAPAT TO JAKHAU (KORI CREEK) SEGMENT 

The irregular coast between Lakhapat to Jakhau has all the 

features of submergence [4]. It is considered it to have very 

recently emerged from under the sea. According to [1] the 

N-S hinge zone from Mandvi-Mundra to Pachcham Island 

controls the gradual tilting of the mainland, down in the 

west and up in the east. Such westward tilting is 

superimposed on the movements and tilting along the E-W 

lineaments. In the Lakhapat–Jakhau segment, the coastal 

geomorphic features are superimposed over the Tertiary 

rocks [8]. 

IV. KOTESWAR TO JAKHAU SUB-SEGMENT 

The coast line is dominated by tides. The Koteswar-Jakhau 

sub-segment comprise inshore crescent barrier beaches, fore 

dunes, tidal creek, tidal flat, lagoons, saline sand flats, 

mangroves, river delta as well as estuary, stabilized 

parabolic dunes and raised sea cliff. Occurrence of estuary, 

stabilized dunes on raised sea cliff etc indicates high sea 

level in the past then the preset day.  

Here, coast line is completely following Tertiary 

structural trend in an arch or curvature shape from 

Koteshwar to Jakhau, oriented in NE-SW direction in the 

north followed by N-S orientation in the middle and takes 

turn towards NW-SE direction in south near Jakhau consist 

of hard cliffy coast facing the sea. Arch shape coast with 

hard rocks show smooth curved nature of coast in the past 

where high sea level and powerful coastal processes have 

played its part to form rocky cliffs. Structural control is 

obvious. Much undulated nature of coast is depicted by [9] 

suggest same general observation. These features are 

superimposed by features like inshore crescent barrier 

beaches, fore dunes, tidal creek, tidal mud flat, lagoons, 

saline sand flats, mangroves; river delta characterizes 

present day features of elevated type of coast. Here, wider 

tidal flats are produced with other features of recent 

deposition all along the coast with emergent features 

associated with depositional coast. This has developed 

straightened intertidal zone as in case of uplifted coast at the 

present day with incision due to tidal creek network. 

Development of delta structure along the mouth of many 

small to medium streams on tidal flats indicates upliftment 

and increased capacity of fluvial systems to discharge 

sediment and inability of marine wave, current and tidal 

processes to distribute the same in the tide dominated part. 

In few cases, on the sides of delta structure, new active 

fluvial channel with elongated estuaries are produced 

showing decrease in discharge of streams as well as 

upheaval and shifting of stream channel during recent time 

in this arid region. The estuarine development in all the 

cases is towards north side suggesting basement structural 

control on its development and tilting of localized blocks 

towards that direction. This localized feature in this entire 

segment is typical and may be attributed to response against 

compressive forces operating in this area in this southward 

tilting block due to E-W running fault systems and westward 

tilting block on western side of Median High [2]. The coast 

is slowly rising where daily tides are note reaching in the 

upper tidal flats. At the same time deposition occurs on flat 

subtidal – shoreface part which gradually reaches to 

intertidal zone to form vast tidal flats. Views on this regard 

as provided by [8] are much fruitful. 

As per [8], detail morphological pattern, when 

viewed in the light of gradual tilting of land westward 

during the Quaternary suggest drowning and formation of a 

ria coast between Narayan Sarovar and Jakhau, when the sea 

came to rest against the Tertiary rocky uplands, 

approximately along the Jakhau-Akri-Chhelora-Lakhi line. 

The escarpment marks the limit of that marine transgression. 

The gradual progradation has taken place since then 

through, first the formation of crescentic barrier beaches in 

the in-shore region and then sediment accretion on the 

landward side of those crescentic barriers, where an 

abundant growth on mangrove assists in the sedimentation 

process. These processes are continuing today [8]. 

In Koteshwar to Jakhau sub-segment intertidal 

zone is wide and comprises a vast expanse of tidalflats with 

several crescent-shaped barrier and rocky islands occurring 

in a radial pattern conforming to the structure of the Tertiary 

rocks. A major feature of this segment is the occurrence of 

tidalflats that abut against the rocky cliffs consisting of 

Tertiary rocks and a wide zone of stabilized coastal dunes. 

Active coastal dunes are, however, absent. A very prominent 

feature of the Koteshwar–Jakhau coastal sub-segment is the 

presence of rocky cliffs almost all along the coastline. The 

rocky cliffs are 5-8 m high and mark the palaeo-shoreline. 

This suggests the existence of a rocky coast in the past, 

which is in contrast to the present-day coast characterized by 

broad intertidal mudflats. Such observations were also made 

by [9] for the Narayan Sarovar-Jakhau segment. 

At some places the stabilised coastal dunes overlie 

coastal rocky cliffs. In general, the raised rocky cliffs and 

the stabilized raised coastal dunes on raised tidal flats 

indicate a submerge ria-type coast produced by marine 

flooding of the coast during the middle Holocene high sea 

level. Reference [9] has suggested that the raised mudflats, 

abandoned rocky cliffs, and the incised fluvial terraces along 

the rivers suggest tectonic uplift of the area in the recent 

past. As per them the absence of alluvial plain in this coastal 

segment suggests that the area remained as a geomorphic 

high throughout the Quaternary. River terraces are also 

incised by 4–6 m and abut against the incised cliffs of 

Tertiary rocks. The idea about structural control is given in 

Fig. 3. 

 
Fig. 6: Sketch map showing lineament and structural control 

on the development of coast on Koteshwar to Jakhau sub-

segment (modified after Google Earth). 
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In the Kachchh palaeo-rift basin, a major part of 

the Quaternary period is identified as a period of tectonically 

controlled regional-scale peneplanation of the Mesozoic and 

Tertiary rocks [9]. This peneplained surface designated as 

the early Quaternary surface [2] is expressed by him as a 

southerly to southwesterly sloping bevelled surface 

developed over the late Tertiary rocks. As per [9], 

neotectonic activity along the N-S trend during the early part 

of late Pleistocene created depositional basins on either 

sides of the Median high and initiated the tectonic 

segmentation of the coastal zones as observed at the present 

day. They have also indicated deep incised late Pleistocene 

fluvial sediment succession and phase of severe erosion 

during early Holocene that was aided by tectonic uplift of 

the coastal zone. 

Reference [10] suggests a complex interaction 

between tectonics and sea-level variations. The oldest age of 

14.3 ka of carbonate (dolomite crust), occurring at 35 m in 

the Gulf of Kachchh [10], indicates that the sea had 

transgressed into the gulf at least by ~15 ka. Moreover, 

corals occurring at 28 m depth and dated to 10.8 ka when 

compared with the global sea level of ~70 m at 11 ka [5] 

suggest tectonic uplift by ~40 m during the Holocene [10]. 

Reference [9] inferred that a major part of this uplift 

occurred during the early Holocene, which resulted in 

extensive fluvial erosion and incision of the upper late 

Pleistocene sediments of the coastal alluvial plain. 

The occurrence of raised mudflats, raised beaches, 

stabilized coastal dunes, and abandoned rocky cliffs suggest 

that the sea level was higher than present from 6 to 2 ka [9], 

which can be attributed to the relatively stable sea level 

during mid–late Holocene. In general, deposition of coastal 

sediments took place during this time in all coastal 

segments. However, in Lakhapat–Jakhau segment and in 

parts of Tuna-Sikarpur sub-segment, a cliffy coast was 

formed. Evidence of high sea level is provided by work in 

the Little Rann of Kachchh [6], which has pointed out that 

the Rann was remained submerged under 4–5-m-deep 

seawater until 2 ka BP. The presence of coastal deposits 

well above the present sea level suggests emergence of the 

coast in response to tectonic uplift which is still continuous 

during the last 2 ka, which formed the present geomorphic 

setup of the coastal zone of mainland Kachchh. 

Present study has revealed that all the coastal 

segments show features of emergence in response to 

tectonic uplift during the last 2000 years even though the 

coastline of Kachchh displays varying geomorphic 

characteristics and landform assemblages. The active 

coastline comprising mudflats, beaches, spits, and bars and 

coastal dunes appears to be the product of the coastal 

processes operating since the last 2000 years. The various 

morphotectonic divisions of the coast indicate a significant 

role played by transverse tectonic trends, the Median high 

and tectonic tilting due to movements along E-W trending 

faults to the north in the late Quaternary geomorphic 

evolution of the Kachchh coast [2]. Present day geomorphic 

features are superimposed on geomorphic features of mid- 

to early Holocene. Kachchh coast is a compound coast, 

where cliffs, estuaries, inlets etc. represent submergence, 

while barriers, coastal dunes etc. suggests emergence. 

V. GEOMORPHIC DYNAMICS 

According to one principle of classification, an emergent 

coastline is a coastline which has experienced a fall in sea 

level, because of either a global sea level change, or local 

uplift. Emergent coastlines are identifiable by the coastal 

landforms, which are above the high tide mark, such as 

raised beaches. Alternatively, a submerge coastline is a 

coastline which has experienced a rise in sea level, due to a 

global sea level change, local subsidence, or isostatic 

rebound. Submerge coastlines are identifiable by their 

submerged, or ‘drowned’ landforms. 

According to [1] the pattern was produced by 

primordial fault pattern in the Pre-Cambrian basement. 

Major uplifts took place several times since then, especially 

along a series of first order E-W lineaments and have led to 

differential movements of discrete basement blocks and 

consequent drape-folding of the blanketing sediments, while 

some of the folds are attributable to syn-tectonic plutonic 

intrusions [1]. In the Kachchh mainland, bordering the 

Arabian Sea consisting mostly of hill ranges, uplands and 

shallow colluvial plains, unidirectional movements since the 

late Cretaceous have not only resulted in a youthful 

topography, but also accentuated the structural pattern. Each 

uplifted segment is generally bounded by a fault or sharp 

monoclinal flexures along its northern edge at a gentle dip 

slope in the south, creating in the process typical cuesta 

topography. Movements along N-S structural high in the 

basement that cut across the E-W structural trend and is 

called median high considerably influenced the structure, 

facies and sediment thickness to the east and west of it [3], 

which also influences coastal geomorphology much more 

and inscribed its signature on coastal features. It also 

appears to have influenced the broad morphological pattern 

on both its sides including coast, acting as a hinge zone and 

uplifting the eastern part of the basin and simultaneously 

down tilting the western part [1][2]. 

A set of three fluvial terraces along many streams 

in the mainland, incised stream channels and recent gullies 

along the margin of Great Rann of Kachchh in the north and 

the Little Rann in the east suggest the tectonic movements 

have taken place in the Quaternary period to the present 

[2][7]. A part of Great Rann was uplifted by about 3 m 

during major earthquake in 1819. With such scenario it is 

conceivable that the coast line of Kachchh was also 

influenced by the regional tectonic activities. The coastal 

landforms of the area comprise an interesting assemblage of 

palaeo- as well as present-day coastal landforms. The 

geomorphic diversity with features indicating submergence 

as well as emergence suggests a complicated geomorphic 

history, which is not yet known [8]. 

The last climatic shift to aridity plus neotectonism 

especially along the major E-W lineaments affected the 

drainage greatly [1][7]. The delta was truncated and tilted 

with a southward dip, causing it to be a partially submerged. 

In fact, with each episode of movement during the 

Quarternary, the major E-W lineament – controlled blocks 

were uplifted along their northern margin and tilted 

southward [2]. The coast line is expected to become more 

wave dominated [8]. 

The coastal alluvial plain was formed by deposition 

of fluvial sediments over the peneplained Tertiary rocks 

during upper late Pleistocene in two separate tectonically 
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created basins. The sea level was higher than present during 

6–2 ka [9].  

The changes in the coastal morphology depends on 

number of factors such as erosion and deposition due to 

climatic variations; local and regional tectonic setting and 

structural controls including upheaval and subsidence, 

faulting and folding of the area, lithology of the coastal 

zones, etc. as well as sea level dynamics – transgression and 

regression. 

VI. CONCLUSIONS 

This sub-segment characterized by features of past related to 

subsidence and erosion like rocky cliffs and wave cut 

platforms which are superimposed by depositional features 

related to emergence. This characteristic indicates 

subsidence or transgression followed by tectonic elevation 

and regression and resulting depositional features. 

Koteshwar to Jakhau Sub-segment segment 

contains landform features of submergence superimposed by 

depositional landforms and overall emerging coastal 

features. In this sub-segment, tidal creeks are extensively 

present wherever tidal flats are present. The trellis pattern 

suggests tectonic control over the development of creeks. 

The creeks near the coast show maximum length of about 16 

km and width of about 1.2 km. Such creeks are mostly in 

their youthful stage with less developed network. The 

coastline is tide dominated. The occurrence of estuary, 

stabilized dunes on raised sea cliff etc indicates high sea 

level in the past then the preset day.  

In this sub-segment coast line is completely 

following Tertiary structural trend in an arch or curvature 

shape from Koteshwar to Jakhau, consist of hard cliffy coast 

facing the sea. Arch shape coast with hard rock show 

smooth curved nature of coast in the past where high sea 

level and powerful coastal processes have played its part to 

form rocky cliffs. The present tide dominated area seems to 

be wave dominated in the past with ample sand supply as 

indicated by past sea cliffs and extensive stabilised parabolic 

dunes on the coast. These features are superimposed by 

features like inshore crescent barrier beaches, fore dunes, 

tidal creek, tidal mud flat, lagoons, saline sand flats, 

mangroves; river delta etc. characterizes present day 

features of elevated type of coast. 

In this sub-segment wider tidal flats are produced 

with other features of recent deposition all along the coast 

with emergent features associated with depositional coast. 

This has developed straightened intertidal zone as in case of 

uplifted coast at the present day with incision due to tidal 

creek network. 
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