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Chapter 5

Influence of Geomorphological and |
Tectonic Contro! in the Mineratization of
the Western $!:2'f of Incua

G.V. Rajumanickam, B.G. Wagle and A.R. Gujar

The west coast of India extends for a distance of about 1480 km.
from Tapti estuary in Gujarat to Cape Comorin in Tamilnadu. The
coast is more or less straight running in NNW-SSE direction. 1 i3
interesting to cbserve the convex nature ot the topography, with verticsl
scarp right on the coast, leaving very narrow strip of piia area,
beaches, marshy grounds or cultivable lands. Though lot of smull
rivers dare found to cut across the coast, estuary formutions are scarce.
At the same time, all the rivers, whether big or small, support the
formation of offshore sand bars or sheal. The rivers, however small
they may be, are carrying lot of sediment load due to heavy raintall
and migh relief in the catchment, '

Earlier workers have identified different stages of emergence and
submergence which were responsible for carrying out the preseant
crastline. However, most of the supports and evidences are drawn
from the coastal geomorphological features and surmised offshore
teatures, with very littie information of sediments. In spite of its
popularity {or its minera! deposits by way of ‘monazite placers in the
Kerala coast, iimenite placers in the Konkan coast and hydrocarbons
in the shelf off Bombay, the amount of scientific contributions are
not cumulzative and contiguous hut of are independent and limited 1n
nature. So, it is highly impossible to generalize the cause of the dis-

putable factors like the serap formation, convex topography cte. The'

west coast has two Kinds ol coasta! rocks predominantly of Deccan
pasults in e morth and granilic aad gnci:;si: in the soutl, cacn simiiar
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in bulk composition. It is indeed peculiar to notice only two types
of placers from these coastal rocks. One in the south=m lip o ihe
coast and the other in the middle of the coast, each occupying a
characteristic coasta! provenance. From the available data on the
various aspects of these placers, one can easily notice the differences
in their conten! and possible mode of accumulation. Tuking into account
that the placers in the Maherashira coast, where the carchment is
mainly of basalts, one can expect similar deposits throughout the
entire basaltic coastal belt, that too in a zone ncnh of Bombay, where
thick flows are present. Instead, placers are found to be accumulated
neither in the northern bounds of the basalts nor in he southern portions
of the same. So, an attempt is being made in this paper to arrive at
a possible solution for such localization by assuming tectonic and
geomorphological controls from the availuble existing additional data
on the west coast.

CEGLOGY OF THE WEST COAST OF INDIA

West coast is maiz!ly made up of older metamorphic and peninsular
gneisses as the busement rocks (Fig. 1). In the central west coasi
Dhanwarian sediments and metamorphics are noticed. A major portion
of the west coast is covered by Kaladgi series consisting of con-
glomerates, quartzites, sandstones and shales. The oldest marine sedi-
ments in the west coast is represented in Kutch oy Jurassic sediments,
comprised chiefly of iimestones, marls and oolites. Ahmednagar
sandstones and coral line limestone of Bagh beds represeat the
Cretaceous seduncntation in this coast. The northern nort of the west
cousi is completely curpeted by Deccan Traps while the southern part
is not covered by any rocks of similar nature or of same age. Over
the traps the coast is seen to have been covered by Tertiary sediments
primarily of Khar series in Kutch Piran beds in Kathizwar, oil bearing
sands of Gujarat, Gaj beds of Ratnagiri and Cuilun limestones and
Warkali beds of Kerala. These early Tertiary syccession are followed
by miliolitic laterites, !imestones, phosphatic muds and the rece:..
beach-dune sands and alluviem. |

GEOMORPHOLOGY

The coastal zone is-highly variable w an extent from 5 1o 40 km in
Saurasnira. A little south in the Cambay region, it is slightly wider
reaching even 60 km from the shoreline, whereas, further downsouth,
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4 Very nuITow coastline with U to 1S km. frem the water line along
the Mabarashira and Goug coast and 15 to 20 ke coastal zone trom
the shoreime in RKarnataka and Kerala s observed, The coustul zone
of Kuteh and Cambay is marked by tew clitls but of wider coastal
ailuvial tract and i green belt of casuarina, paim, coconul paunyra
rollowed by broad marshes and cultivable lands. The slones of e
chats in the region is very low. It is foilowed upto Karwir in” the
South, by a highly crenulated, dissected coastal zone with veiy narrow
coastal. plain, often with cliffed headlands directly in contict with
waterhne. Further south of Kurwar the coastal zone appears sircamlined
parallel to the shore with narrow and long heiis of cultivauon. The
arey is marked by dissected coastal zones with pronounced and
entrenched meanders of the streams with steep rocky blutts in the
interior. A

The topography of the western shelt varies {rom smooth to rugged
refative relie! with amphitede ot 2 1o 20 m above the bed. The inner
shelf extending {rom Kuthizswar to Cape Coemorin is tound to be
smooth probaoly due to carpeting of recent sediments, whereas the
middie sielf 1s invariably found to be uneven with relict variations
hetween 2 to 5 m. and the outer shelf predonunantly of reiict nature
1s noticed 10 have rugged topagraphy. The wider shelf is cbserved
o Bombav 1o an extent of 226 km with the shelt break ot about
140 m depth. South of Bombav, the wuith of the shell is gradually
reduced o about 60 bm ol Kerala,

The shelf indicates the presence of submerzed terraces of Holocene
age at depths of 110, 92,53, 75 und S5 m and the same is attributed
o the former tow stands ot sea-level changes (Nair, 1971). The outer
rects of the Lasshadweep isiunds also murk the existencs ol such
suomerged terraces but at depths of about 7, 25 and 4 m (Siddiquie, -
1975).

EVOLUTION OF THE COAST

Based on their extensive field observations, the pioneer geologists
like Blanford (1872), Fuote (1876), Fedden (1884) and Lak (1390),
have described the west coast as a zone of interest and sugyrested its
existence us a result of miny orogenic activities. However, sudsequent
warkers on this region have been different views. From the Jdetailed
zeomorphological and gev lugical studies on the coast du Toit (1937),
Pascoe (1950), De Souza (1965), Radhakrishaan (1967), Krishnan
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, (1968) and Ahmad (1972) have suggested taulting as 'mainly respon-
. sible for the present coastal features. From the studies of satellite
- imagery and geophysical data, Dessai aind Peshwa (1978) and Naina

© (1980) have supported their views. Feio (1936), Guilcher (1964) and

- Shiepard (1973) have suggested this coast as the remnant of an erostonal
margin in the geological past. Johnson (1972) was of the-view that
the coastal margin was the result of the submergence in the infant

stage, whereas Wagle and Misra (1973), Vaidyanadhan (1976), Kumar
“und Subramana (1978), Srirum and Prasad (1979), Wagle (1982) and
Rajamanickam- (1933) have strongly considered the possibilities of
both tectonic and subsequent denudational activities, in carving the
present coastline, When all these are pooled, together with the various
iicld observations on the coast and offshore data collected in the
recent years by the authors there is every probability that the present
. coast owes its existerce to combined eftects of gradual submergence
in the beginning and later frequent upheaval with simulianeous denuda-
tional processes in each stage. In addition to the above, they are not
ruling out the appreciable contribution of sea-level changes and recent
intrusions in shaping the present coast line.

NATURE OF SEDIMENTS -

The inner shell is mainly comprised ol quartz und heavy mineral
sands whereas the muddle shelf (13 10 60 m) is covered by recent
terrigenous silts and clay with low calcium carbonate and high organic
matter, and the outer shelf beyond 60 m consists of relict carkonate
sand and carbonate rocks in the form of algal and oolitic limestones
of Holocene age, tormed when the sea had its lowesi level at the
cnd ol Pleistocene [Rao, 1968; Nair and Pylee 1968; and Murty 1968].
The extensive sand zones on the western continental shelf is considered
to be of relict sediments (Nair, 1969; Kidwai !

Rao et al (1973) and Murty et al (1963) have divig. -

three zones on the basis of phosphate content be. Kerwy cosn oo
1o 430 ug'g). Mangalore coast (40 to 430 ug/g) and Bembay coust
(190 to 540 ugyg). Nair et al (1982) and Ruao et al (1983)have recorded
tour clay mineral provinces in this shelf i.e. (i) montmorllonite and
minor amount of kaolitite, illite and chlorite province of Gulf of Kutch,
(_ii) rich montmorillonite province of Gulf of Cambay, (iii) a transition
province on the central part of the shelt and (iv) a relatively montmoril-
lonite pour gibbsite province off Kerala coast. They have also indicated
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the intluence of parent rocks on the clay mineral composition and
thetr ditterences, Hashimi 1981) has reported the marked diticrencs
in the grain sizes of sediments between the inner and cuter shelves
Nair and Hashimi (1981) kave indicated that the heavy minerat as-
semblage both in the sediments and limestones: are similar and do
not show any diagenitic chunge in them. Bhattacharva (1984) has

concluded that the recent clav sediments and those with bydrocarbons
in the shelf are found to aave independent source rocks.

MINERALOGY OF THE SEDIMENTS

Kidwai et al (1981) have chserved tae heavy muneral assemblage in
the vuter continental shelf sediments beaween Vengurla und Mangalore
consututed chicly of opagues, hornblende cepidote, gamct, zircon,
monazite Kyanite and tourmaline and attnibuted their derivation from
a mixed metamorphic and iencous suite of rocks. Krishnan and Roy
(19437 and Roy (1938) have reported heavy mineral concentrations
in the inner shelf of Kerais and Maharasatra. Rao and Rao (1963)
have suggested the possitrity ot a pre-existing provenance for the
ilmenites of Kerala beacnes from o detsiled account of the intergrowth
pattern of tmenes. Prabhixar Rao (1963) attempted to correlate the
heavy munerai assemblage wih moazzite and their possible mode of
onga trom the nearby ceastal rocks. He was of the opinion that the
monizite deposits are not being replenished today. Rov (1938) and
Subburaju and Rao (1973, after studying the mincralogy of the sedi-
ments of Konkan coast, have mdicated the Deccan basalt as the major
source rocks for these sediments. Siddiquie et al (1979) alter inves-
ligating the distribution of mineral placers in some of the bavs of
Konkan coast, have proposed more than one provenance for the sedi-
ments. Rajamanickam and Gujar (1982 & 1934) from the grain size
studies have found the heavy mincrals not related to those and the
JOCKS in the neighbourhood. Rajamanickum (19383) has attributed the
Raladgi’s and the older gneisses as the source rocks for these inner
shell sunds of the Koaksa coast ind also has proved the separate .
identity of these placer sands trom those in the existing coastal rocks.
Siddiquie and Mallik (1972) have reported the presence of zircon,
Kyanite, augite, homblende, sillimanite cte. in the inner shell sediments
off Mangulore.. has recoracd the presence of hernblende, actinolite,
- augite, zoilite, zircon, monazite, Wpaz, sillimanite, Kyanite, and lusite,
ele. in the sedimeats ot the shelf covering from Mangalore t ochin
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' ".md assigned a possible mixed source rocks {rom both igneous and
metimorphic suite of rocks. Mallik (1972) after nuuunb he preseace
ol opaque minerals of magnetite, ilmenite, hematite, gocthite,
lepidocrocite and ‘pyrite in the Mangalore sediments, has concluded
that they are derived from the existing drainage basin underlain b¢
high temperature igneous and metamorphic rocks. Siddiquie and Mallik

{1972) on analyzing the non-opaque heavy minerals have opined their
derivation {rom a mixed mewmorphic and igneous terrain with the
predominant contribution from the metamorphics because of the
dominant presence of tremolite- actinolite, garnet, sxlhmanue, Kyanite,
epidote, ete.

DISCUSSIONS

From the views of the carlier workers on the evolution of the west
-coast, it is evident that the coastal margin is a zone of a typical
representation of the last phase of its tectonic movements (Kumar.
1975, Closs et al 1974 und Kaila, 1972) and subsequent denudation.
The evidence for both emergence (Seuy and Wagle, 1972 and Rao.,
P, 1908) hike raised beacn. beach recks, eic., and submergence lLixa
the drowned river vallevs (Vaidyanadhan, ria, ete., (Nair and Feio,
1436} are present. Tectonically, because of the presence of growiz
taults and step faults (Siddiquie ct al 1982), the- extension of the
lincuments in the Dharwars and the Tapti region into the offshere
(Rumana) frequent intrusions like dykes on the coast (Rajamanickarm.
1983), the area is found to be active. So, one can not rule out th
possibilitics of significant changes-in the g beomorpholow) of the ure
cven inthe recent past
} When one lovks upon the uharautc.mncb of the sediments the
west coust is prominent in having a wider shelf with the maximum
off Bombay and gradually getting reduced to the south (Siddiquiz
and Rajamanickam, 1974 and Closs, et al, 1970). Throughout k=
west coast presence of a narrow sandy belt is common betwesn the
shore and place 1o phosphatic, the inner shelf clay except in the southern
portion (Nair, 1976) where this gains clayey sediments in the inner
shelf. This sandy sediments within a distance of 110 4 km from the
shore, 1s covered by clay. Beyond 30 m water depth calcareous course
sand and oclitic sand is found to be present in the middle sheff wnz
the same is wonsidered to be the relict sediments (Hashimi and Nairs
Kidwai and Almeida, 1975). Kidwai stated that an extensive s:ndy

~
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deposits in the western shell. manly bevoad 80 to 2000 m 1s comprised
of rehict sands. Thev also added that recent cliy sediments are coveniny
the slready existing refict sediments, Siddiguie, ctad. (1933 nave
recorded the presence ol relict tepograpay under the cover of feoont
clayey sediments even upto the shore. Riamaniekam sad Guy.ro s
and 1984) have reported the preseace ol a mixture of relict and receat
sands in the bays of Konkan coast. Rao (1963) has aitrbuiea the
possibility for the existence ol pre-glacition relict sediments ia the
mner shelt due 1o sudden change in the conaditions of cepositicz and
their ditference ta the comrosition ot oaem sediments, Wogle s 2470
recorded the presence of cxposed relict topoaraphy even inside the
Gulf of Kutch.

When the composition uf sands in the ‘aner shell is reviewed by
taking much studicd rea like Kenkan sheif, it draws the atteatien
of evervone. The narrew sandy belt in the inner shelt is Jominzntly
comprised of crystilline quartz(Vecravya et al, 1931: Rajamanicx m
1983, Siddique, et ol 1979 und Rujumanickam and Gujar, 1952 und
1984) where the coastal r-cks are mamty of Decean basalis. The
whole coast is comprised o enly Deccan basaits but for a few beach
rocks and quartz veins. All the rivers drata throush oniv busalpe
terrain. In that case. s it posaible to denive thas Tree erystalline coirse-
sized quartz trom the basalts? Gver and sbove, the heavy minerals
show the presence of tormaline, tepaz, kyanite, zircon, epidote. retile.
stwrolite. garnet cte. (Siddiguie, et al, 1979; Subbaraju and o,
1973 and Rajamanickam. 19831 Krishnan and Ruy (19435), Sidd:cuic,
ctal. (1975), Subbarazu and Rao (1978), Kidwai and Wagle (173
and Kidwan (1971) have attnbuted the Decean dasalts as the manor
contributor for these placers und heavy menerals in the inner <heif
sediments. Siddiquic, et (1979) bave placed an iota of Joubt wver
the provenance of these placers by sugyesting more than one source.
Rajumarickamand Gujar (1982und 1934) have assizned, after studviag
the textures of these sands, the mixing of two cavironmental ctic-
acteristics 1) the existing and 2) the fresh coming in the depositicaal
basin. While interpreting the CM pattern of the same sazmds,
Rajamanickam and Gujar( 1984) have noticed the presence of dominsat
graded suspension sediments which was a common feature in the
ancient seas, Rajamanickam (1933) has shown the presence of et
sands on the basis of nuncerilogical and chemical characteristics. Rao
(1963) also suggested the possibility of relict origin for monuzixF

g
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placers nt t\b..xh _

It is ratker duficuit o assimilate the findings of he presence of
crystailine Guartz, typieal granitic suite of heavy minerals like tour-
maline, topaz, zircon, rutile ete., aad metamorphic index minerals
like Kyvanite. swuroiite and garnet in the basaliic area by staung them
to be the dervatives of Deccan basalts. When one scans through the
coastal rocks, basults do not show such minerals. Wagle and
Rajamamickiin (1930) huve noticed s.ch minerals in quastizites off
Goa coast. Kelkar (1939) has reporte.. such assemblage in Kaladgi
sediments and gneissic basements in i south Konkan area. If one
propuoses such a source. then the sands ~cesent in the nearshore areas
have to be considered as pre-Deccan desivations, probably equivalent
to Mesozoice sediments recorded belew Deccan basalts throughout
the *Cambay basin and further soulh'(KaiIa, et al, 1981 and Kaila).
It alsu impiies that there is no addition to the type of assemblage
that has been in existence, on the other hand height, now oaly minsces
trom the Dcccan provenance, are being added. If so, what are the
mutenials thit are being brought by the present rivers? Siddiquie, et.al
(1979 & 19<2) and Rajamanickam (1983) have clearly notced a dif-
terence 1n the patiern of accumulations in front of the nvers and
Away trom e rivers on either sides. They found magnetite rich sedi-
ments 1a the river mouths and ilmenite rich in the rest of the bays.
Nagati, et ar o 1981) and Krishoamurty and Udas (19‘%1) have noticed
Ltino-magnctite domination in the basalts. Rajamanickam (1953) and -
Rapamanickam, ctal (1984) have recognized (erro-busalts completely
made up o tine grained Ulanomagnetite and poor in ilmenite. Present
duay contribution to the shelt is surmised to the maeactite rich line
gratned materials and clayey scdiments in the northern part of the
west coust. If ilmenites are the palaeo-sediments, where were they
during the period of Deccan activities? A probable oscillatory trend
as model, 18 proposed by poolmé up the data dlrudy availavle in the
Jdusgrams shown:

Figure 2 depicts the status of Pre- Crenuuus (Pre-Deccan {lows)
in the Konkun coast, with older sediments in a narrow basin having

Kaladgr's or gneisses on both the sides of the same. During this
periogd, the rivers in these areas were draining through Kaladat's which
(i3 found nich i minerals like ilmeaie, tourmaline, tepaz, arcon and
quartz {Kclkar, 1955 und Sowani, 1961) and gneissic rocks containing
“muncrals e kv.mtc St mm chiorite, cpndow hombleade, etc,,
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and getting deposited in a basin engulted by these rocks both on the
western and castern sides. Data coilected from the recent boreholes
in the western soelf estublished the presence of palaco-highs on the
western side ot the depositional basins (Agarwal, et.al., 1581; Basu,
ctal., 1931, Ramasamy and Rao, 1980: Rao and Srhivastava, 1981).
Kaiadgis are found to be ot loose unconsolidated sand stone, pebble
bed and quartizite with minor conglomerates, shaies and limestones
tAnon, 1976). Hora (1947) has reported the past crosion and removal
ol thousands of teet deposits from the Konkan coast, mainly due to
high reliet and heavy rainfall. The sedimentation in the area was
expucted to be in the nature of dumping ol material consisting of
both stable und unstable munerals with high angularity and lack of
" reundness and sorting (Rajamanickam and Gujar, 15984). The dumping
was on in front of the high hills and mouths ot the rivers with heavy
siltation in the tidal channel. Even today sedimentation rate is found
to be 2.4 cmyy (Gujar, ctall 1986).

The heavy sedimentation in this period was causing gradual sub-
sidence in addition 10 the impact of the NW muargin ot Indian plate
with the Sind-Baluchistan axial belt. The Western India witnessea lot
ol tectonieal detormitics leading 1o a subsidence in this area as well
as the beginning of the vutpouring of Deccan voleanism (Ramarathan,
1931). Figure 3 depicts the coast at this pentod. (Late Cretaceous). 1t
is presumed thut the basin at that peried was receiving sediments
mainly from Kaladgis and Archeans in the eastand orly from Archeaas
in the west, but of reduced quantity compared 16 the earlier occasions.
Because ol the heavy sedimentation and the volcanic activities lot of
structural disturbances are noticed in this basin, leading to the formation
of wraben or otherwise aking the basin locally deeper enabling the
burial ot older sediments. Such graben have been ebserved ia Korkan
coast (Rao, 1944). During this period what ever Deccan flow was
existing on the dramnuge busin was sparmgly ceatributing sediments
due to its lack of weathering. Because of the subsidepce caused Jue
to the structural disturbances and the subsequent formation of graben,
the carlier scdiments were (1) trapped in the graben and removed
away from the activeé sedimentation center, giving way to the depesition
of :nother type of sediments (2) in the coastal basin, brought under
v depusition caused by the ransgression. Abuve ull the coast had
¢ tow reliet due 1o the past removal of the Kaladgis in the previous
period and 50 the supply of scdiments to the oflshere was very imited
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compared to the previous uccasion.

“Atthe close ot Cretaceous, world wide transgression was a3 marked
feature (Krishnan, 1963). Figure 4 indicates the status of the coast
after the transgression. Whatever islands or low lying continents sup-
plying little sediments to the coastal basins were completely brought
under the submergence. The sediments deposited Jduring the late
Cretaceous (2) were brought under submergence introducing a new
status to No.2 sediments, in par with No. 1 sediments in Late Cretaceous
times. No.1 sediments were taken stil] deeper or guite away (rom the
deposition. At this period, the drainage was bringing a different type
of sediment mainly constituted by the supply of Deccan basalts which
was occupying the depositional basin bed as well as the catchment.
Because of their compactness and freshness one can not expect much
dcbris to the depositional basin, which is receiving No.3 sedimeats.
Instead one can surmise that the weathering of basalts to a stage of
- only mechanical disintegration or rather formation of boulders, which
will not reach the place of No. 2 and No. | sediments in the offsaore,
forming coarser nature of sediments along the coast No. 3. These
sediments were expected to contain the minerals derived from Deacan
basalts and deprived of free quanz supposed to be supplied [rom
Kaladgis and Archaeans, which were buried deep due to the overlyving
thick massive basalts, producing a high reliel 10 the coast. At this
stage, seabed was found to consist of some Deccan basaluc shects
(Ramanathan, 1931; Sastri, 1981). In the olfshore areas and the previous
continental 1slands calcareous deposits of line grained awre were
formed straight over the pre Cambrian basement. This sort of depositivn
may be aunbuted 10 the existence of sediments obtained straight over-
lying the gneisses without basalts in certain boreholes (Rao, 1984).

The coastline atter the Miocene upheaval, which brought the com-
plete withdrawal cf Tethys and the major portion ol the pre seat west
coast (Radhaknshna, 1967), is shown in figure 5. Due to the orogenic
activities, along with the rise of Himalayas, the western coast of India
also bad uplift which brought the No. 3 sediments in recycling znd
the catchment elevation to a sharp scarp formation. The scluncats
of No. 3 along with the sediments derived cut of the Deccan basalis
‘and its newly formed thin latenitic caps are found to mix with Ne.
2 sediments which are brought nearer to the coast to receive the ew
lype of sediments dominated by titanomagnetite, augite and olivine,
These sediments were found to be little coarser because of its :.earmess
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1o the source and hign reliet of the catchment. This type ot matertal
wits pot that much appreciable so as 1o difute the composition ot No.
I & 2 sediment which was Jdomunastly consututed by ihe mineral
assembliges. dertved out of Kaliders and Archeans.

The status of the coast at the close ot Pliocene atter tie completion
of tourth upheaval (Krishnun, 19681 is presented in Figzie. 0. In this
pertod the coust consisted of thick pile of basait with an apprecianle
Lateritic cover. The coast dee to the uphitt has shown sharp scarp with
step like features which are the remaant ot carlier upheavals. This
has introduced back the No. 2 sediments in the active Jdepositional
basin and the sediments of No. 2 and 3 in the coast uader active
crosion leading to the formation of No. 4 sediments a mixture ot No.
2 and 3 and [resh supplics. Wherever the river drinage ts present
these sediments are completely eroded off and the rest of the places
some remnants ol these sediments burted under a cover ot recent
sands are noticed. The river mouths were getting, in addition o the
sediments of 2 and 3. the sediments derived directly from the basalls.
The older sediments, ditferent o the udincent coastal rock < pes, may
be considered as the remnants of 2 and 3. In e depositional basing
near the coast the sediments, already deposited (as per £iz. 2) .ind
sreserved in the otfshore due to subsequent submergence and trans-
aression.ares slowly being diluted in therr characters. Buneni (1973)
has reported from the heavy mmeral studies the possibiiities ot the
existence of the hasins which were geiting sediments aithout the
admixture of the Deccan busalts even in the post Miocenae period.

The existing coustal zone, as depicted in. tigure.o, shows the
presence of sharp escarpment with step like topographical leatures
developed in basalts out of the uplift and subscguent denudation und
4 very narrow plain surtace, in between the sea-level and the o1
Inthis plains, however narrow icis, seme remaants of carhier deposidiviaa
(2) beach rocks and some lignitic beds afe prescrved. The structures
like current beeding, preserved in the berm positions below the dune
sands indicate the activities of the different ice-ages. The depositional
basins are characterized by the superfluous mixing of basaltic sediments
off the river mouths and a diluted ancient sediments away {rom the
river mouths, The charicteristic absence of sediments of No. 1 is due
to the cnormous supply trom the rivers to the basin. The river captuning
and the lack of latentic Coverin muny of drain age areas are iadicative
of active crosion in the coastal belt otf river mouths. The depositional
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basin is characterized by the cxtension ol river channel and presence
ot dykes. Beuach rocks afong the beaches may be attributed to the
ciause of sea lovel changes :a Pleistocene. The coust is marked by
number ol intrusions which may be of Quarternary ages,

I{ the sediments have uacarzone recvaling as shown in the figures, -
Jo they heve the evidences {or the same? When some of the highly
resistive heavy minerals like zircon. rutile, tourmaline and kyanite
are examined, they are found to de highly rounded. Though the distance
ol transportation is-very muct restricted, due to the proximity ot the
parcad rocks, such roundness indicate the recycling and to and fro
motions as in the case of surl deposits. Rujamanickam (1983) has
shown the rounded overgrowths in zircea waich is indicative of the
transportation of the overgrewn zircons from the source which may
‘be far from the source i, the carlier depositional basins. The same
heavy mineral with rounded. semi-rounded and angular nature is sug-
gestive of multi-cyeling, singie cycle and direct deposition from the
source rocks.

Durning the survey of offszere lmenite exploration, for a stretch
of 130 km, it 15 observed thal the river mouths are characterized by
the magactite concentration with- complete ferrugenous coated sedi-
ments, whereas afl the bays waich cither away from the river source
ur devoid ol temigenous source are neticed 1o contain superficially
white uanzitie sediments with lack ol fergugenous coating even in
the neavier grins.

The studies of Reday (1976) and Rajamanickam, et al,, (1930)
on wave retraction indicates.iie presence of convergence in many
places. Such convergence atfects very much the littoral transport to
presume the possibility of nertherly transport of these minerals to
the existing depositivnal basizs. Rajamaaickam, et al., (1986) have
shown a complete interruption among the adjacent bays in mixing
of scdiments and have proposed a drift of sediuments only within the
two convergence points. One may consider the possibility of transport-
ing to decper portions and tansmission to a different bay in each
stage but heavy minerals like magnetite, sirees can not be transported
so easily like that. So such staze movement also is ruled out 1o obtain
roundness and mixing ol sediments.

Today they are found.overlying the Deccan traps in the inner
shelf, Shallow seismic recaras of this area indicate the presence of
Decean immediastely below the sand, but within a distance of 3 to ¢

.
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km. one finds a sudden plunge in the basement records. On centinuous
shailow seismic recordirg, it 1s highly impossible to get the basement
reccrd without break. If Deccan basalt is considered as continuous,
when the recording consitions are not changed, one should expect
such strong reflectors without fail. So, it is presumed that these [lows
in tke shelf are not carpeted throughout seabed. Instead one can expect
the flows during Deccan eruptions, even directly below the sands as
paichy extrusions and the same lster covered up by the offshere
transportations of the nearby sands. Such patchy occurrences kave
been noticed in the Bombay high during the oil well drillings. There
they could not get Deccan basalts in certain wells immed’ 2ly below
the sediments. lnstead they noticed in cerntzin places gneissic basement
and cerwin other places some weak acidic type of rocks (Sastri, 1531,
Ramunathan, 1981). Such patchy appearances of the basalt is also
shown in the model 2. One would expect under these circumstancss
contact metamorphic effects in the sediments or at erupling poini.
One can not rule out this possibility but, in case, we can obtain cores
of the basement through tie sediments, it may throw some light cn
this aspect. Though a vast flow 15 recorded throughout the cecast,
such contact rocks are net noticed so far. One has to consider this
aspect aiso. This may be cue to the lack of high temperature erupticn.
Over and above the sudden cooling, caused by the cold water i tac
scabed, might have retarded the contict effects on the sediments around
the eruption. :

Siddiquie, et.al (1982), Rajamanickam (1983) and Rajamanickam.
et.al. (1981) have shown a series of structural deformities leading 10
the assumption of an active margin - ¢his area. The number of dykes
existing in the offshore areas and exposed upto the seabed also support
the frequent tectonic disturbances in this area. The sudden increase
ol clay thickness beyond !5 m at a distance of about S km {rom the
shore, deep burial of basement at this point (and in cenain places
beyond), detecting limits of continuous shallow seismic profiler, buried
channzls giving rise to sand lens are some of the evidences which
are indicating the tectonically active zones in this coast

Because of the presence of entirely different behaviours of the
nearshore sands to the immedizte coastal rocks and their constituents,
it is surmisc i that the sands contining a peculiar heavy mineral
assemblage usthave beea the palaco-sands or ramnants oftoe palaeo-

sediments. :Bese sands are being covered by the recent clay beyond
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the zone of wave zenvities and littoral moveme=nis. These sands are
heing atlecied by the recent coarse natured sediments in getting diluted
trom their originai characteristics specially ia the nver mouths where
line silt to coarse sands are profusely made ava:lzble. Since the near-
shore sands in the west coast are the represezistive of the palaco-
sediments, one is rnoticing placer accumuiation zzausey o the nature
of coastal rocks and finds lack of replenishmext in the placer sands
as the mining pregresses, like the menezite sands < Traveacore. When
the various properties of the sands are analyzed. it is clear that they
are. not mainly supplied by the basaitic rocks >ut brought in jux-
taposition with them. [t cannot be presumed o r=:2in the palaes-sands
in contact with eruptive masses in the palaeo-:imes. It mav not be
feasible to think sbout transportation of these sediments along the
coast tfrom down south due to the wave refractive and littoral transport
patterns. So, one can agree that basallic base=eals are continuing
below the sediments upto the outer shell. From :3e present day shelf
topography, one is able to make out many terrzzzs of 85, 75, 35, 35,
25, 11 m walter depths. These terraces may be he boundary lumits
of carlier sea- level stands. So, trom these earlier saells, the sediments
might have been transported shoreward in staz=s which must have
given time to develop even the overgrowths in scme stages and later
transported further. Even teday, one finds snerz-ward transport com-
monly in the coast. Such long time transportat:zon in the oscillatory
zones of different terraces, supports satistaczznily the reundness
noticed, in the high resistive minerals. On thesz, the recent ice-ages
introduced the fermation of raised beaches, terrzees; beach rocks, ctc.
Su, ancient sediments Jdeposited ia tie nearshere prior to the capping
ol the Deccan tlow 1a the coastal margins, wzre shilted slowly by
shoreward transportation in stages on the acive support and aid
provided by the coastal down warping and subs.zences caused during
the various tectonic movements associated with te volcanic activitics
and heavy sedimentation in the ancient times.
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