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ABSTRACT

Black and white aerial photographs of
the €entral viest Coast of India for a str-
eatch of about B00 km (sombay to Goa) were
interpreted under mirror stereoscope to
study the coastal features. Subseguently
ground truth data was also collected to
confirm the photographic findings. In total
200 representative obeach samples were coll-
ected from high tide and low tide levels
and analysed for its neavy mineral content.
Photographic grey tone variation of the
beach sediments were correlated to the dif-—
ferential concentration of heavies in the
sediments. Impact of lithology, coadtal
geomorphology and drainage on the concen-—
tration of heavies was established.

Coast shows marine, fluvial and aeol-
ian features and dendritic drainage patter-|
n. Rivers carry lot of sediment load due
to ..eavy rainfall and nigh relief in the
catchment area. In aerial photographs beach
sands show white, greyish white, dark grey
and black tone depending upon the percent-
age of the black minerals. Comparisiocn of
the tonal va:iation with heavy mineral per-
centage reveals that light minerals show
wihite tone and as the nercentage of neavies
incfeases the tone changes dark grey to
black., wmineralogical study indicates that
the heavy mineral: percentage varies from
0.4 to 93.64 %. where the concentration of
heavies is more the rock type along the
coast and in the catciment area of tie
rivers is Jeccan basalt with appreciable

References and illustrations at end of
paper

laterite cover and drainage intensity is
high. As drainage intensity decreases and
where the rock type is granite and gneisses
the concentration of nheavies is low or al=
mest nigligible.

ITHULACTTLN

Hemote sensing data provides a valua-
ble, rapid and accurate tool for the study
of coastal geonorphology. Use of aerial
photographs has increased the efficiency of
many geomorphic mapping by adding speed,
economy and accuracy as well as adding cer-
tain geomorphic information that is imposs-
ible, difficult or increasingly impractic-
al to obtain by routine field mapping method

During the interpretation of the aer-
ial photographs the authors notieed the
clear cut variation in the grey tone of the
beach sediments in the area due to the diff
erengial concentration of black minerals
in the material, To confirm the phofographic
finding the ground truth and about 200 rep-
resentative beach samples were collected
from high tide and low tide levels and
analysed for its heavy mineral content.
Photographic grey tone variation of the
beach sediments were correlated to the
differential concentration of heavies in
the sediments

METHODS

An uncontrolled mosaic of B/W aerial
photographs (1:25,000 and 1:20,000 approx)
of the Central West Coast was prepared by
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matching the images of the overlapped of beach sediments indicates the high per-
portion to give contiguity. This was centage (upto 95 %) of the black minerals.
followed by the area runwise under the
mirror stereoscope to study the coastal Mineralogical studies revealddthat
geomorphic features. Acid inscluble the heavy mineral concentration varies from
residue of the samples was separated 0.04 to 98.65 %, In general the heavies
into light and heavy fraction by bromo- are more in the high tide level samples
form (sp.gr. 2.89) and the heavy mineral and highest percentage being in fine to
percentage by weight was calculated. very fine sand,

RESULT AND DISCUSSIUN The close examination of the present
result indicates that the concentration
For identifying the coastal features, of the black sand is more in a particular

aerial pnotoelement analysis such as tone region of the coast. This can be explained
texture, shape, size, form, pattern and only on the basis of lithological, geo-
associated features were taken into con- morphological and drainage differences of
sideration., The coast is more or less the area.

straight, running in NNW - SSE direction.,

It shows marine, fluvial and aeclian Based on our observations it is noted

features, Many of the coastal rivers are that in the study area the heavy minerals
drowned river valleys., They are under are more concentrated (upto 98 %) in the
tidal influences for most of their length. central zone (area - A) i.e. between Deo-
Some of these rivers have large estuaries ?arh to Srivardhan. In the northern zone
at their mouth. The rivers however small area - B) between Srivardhan to Bombay
are carrying a lot of sediment load due the concentration of .eavkes decreases

to the heavy rainfall and high relief in (3 to 30 %). ihereas in the south zone

{area - C) i.e., south of Deogarh the abu-

the catchment area.
ndance of heavies further dec¢reases and

The interpretation of photographs almost negligible in some of the beach
revealed drastic variation in grey tone samples(Fig 1).
of beach sediments., Some showed light to
dark grey and greyish black to black tone ) The coastal region (study area) falls
depending upon differential c¢oncentration in two lithological provinces. North of
of black minerals in beqch sediments. 16° 30' N lattitude the coastal features
Though the occurrence of heavy mineral ape developed on Deccan basalt whereas
placer deposits along ﬁﬂ? beaches of this south of 16° 30' N it is metamorphosed
coast reported earlier none has used Jharwars overlying the crystalline base.
remote sensing data. During ground truth Laterites of variable thickness are found

collection, about 200 representative to occur capping the coastal rocks at diff=-
samples of beach sediments were collected,] erent levels from the high plateau of

Depending upon the configuration and Sahyadri down up to the sea level,
length of the beaches sample. interval
was decided to get the maximum possible In the central zone (area — 4 ) where
coverage of all the beaches. the concentration of placer mineral is
more, the rocks are uJeccan basalts with
About 65 representative beach samp- an appreciable thickness of laterites,
les (one at high tide and one at low tide In the northern zone (area - B) where the
level from each station) were selected heavies are less concentrated the Jeccan
for heavy mineral studies. Acid insoluble basalt still persists as the source rock
residue of the sample was separated into but the laterite thickness becomes more
light and nheavy fraction by floating and and more thin and finally disappears towa-
sinking in heavy liquid (bromoform sp. or, rds north. whereas in the southern zone
2.89) and the heavy mineral percentage nf (area = C) where the heavies are less or
weight for the sample was calculated nigligible the rock types are dharwars and
{Table I), Precambrian granites and gneisses with
laterite ca.ping. This clearly indicates
Tonal variation when compared with that the Deccan basalts and laterites are
the heavy mineral percentage of the sed- the main scurce of the black sand.
iments indicated that the beach sediments
consisting of light mineral show the cleax Geomorphological study indicated that
white tone and as the percentage of hea- the coastal forms are very much alike in
vies increases the tone is grey to dark these three zones. The cartrast in the
rey and with high content of neavies coastal fgrms within a disYance of few
?i.e.).50%) the tone is dark grey to hundred kilometers can be ascribed to the

blakish grey. whereas complete black tone climgte,_lithology and the tectonic history
of the different regional cpmponent of

the coast,
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The northern zone (area - B) is chara=
cterised by surface of plantation dotted
with occasional hillocks and penetrated
by creeks and tidal flats. In this zone the
coastal relief being low and lack of high
plunging cliffs accounts for the low contri-
bution of sediments. In the central zone
{(area - A) where the heavies are abundant
the coast is backed by laterite plateau and
cliffs, some of which are fast wearing away.
In this way the cliffs as well as the inland
hills contribute tremendous amount of eroded
material to beach and river sediments,
Whereas in the southern zone (area - €}
where the prevailing geomorphic forms are
same as in the central zone (area - A) but
because of different rock types tne contri-
bution of heavies are very low.

The drainage pattern indicates that all
the above mentioned three areas (a,B and C)
are well drained by rivers which are origi=-
nating from the Sahydri ranges. The overall
drainage is dendritic. Yhe rivers run mostly
straight with sharp kends and meandering
is a rare phenomenon®, Owing to the heavy
rain fall, the rivers have a tremendous
headward eroding capacity and hence they
are the main transporting agent of the sedi-
ments. Taking into consideration the high
density of the rivers in the central zone
{area = A) high concentration of heavies
can be explained., whereaa the density of the
rivers is low in the northern and southern
zone {area B and C). In addition to this
most of the rivers in the area = B run
oblicgue to the coast before debouncing into
the sex. Similarly many rivers in area - C
rup parallel to the coast for a considersble
distance due to the formation of sand spits
at their mouth {Gad and Karli rivers). Some
of tne rivers in the area B and C have wide
estuarine river mouths. All these factors
definately account for the less concentra-
tion of heavies in northern and southern
zone, This shows that in addition to the
lithological conditions the geomorphic
aspects of the coast as well as the procese
ses of erosien and transportation also
contribute towards the differential concen-
tration of the heavies in the beach sedi-
ments.

In addition to the above factors - cli-
mate, sea=level and tectonics must have also
played a decisive role for the contribution
of sediments. Climate perticularly the rain-
fall, has played a key role in the process
of lateritization and indirectly contribu=-
ted to the specific type of coastal devel-
opment, Change in sea-level and coastal
tectonics must have caused the emergent
and submergent coastal features which in
term effect the coastal sedimentation.

CONCLUSIONS .

Aerial photographs c¢an be used as an
effective tool for identifying coastal
geomorphic features and locating the black
sand deposits., The study alsD indicates
the influence of lithology, cocastal geomo~
rphology and drainage factors on the conce
entration of the black sand deposits. These
inferencess will be of great help for pla-
nning the exploration of beach placers.,
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TABLE 1 HEAVY MINERAL PERCENTAGES OF BEACH SAMPLES FROM THE
MAHARASHTRA COAST.
(L= 1.OW TIDE SAMPLES & H = HIGH TIDE SAMPLES)

ER LOCATION S~ SAMPLE SAMPLE WT  WEIGHT HEAVY PERCENTAGE
NO NO (I8 GMSs) {IN GNMS)

1

1 ALIZAG 215 L 06.89 0.24 3.84
2 ——=do-- 216 H 08.00 0,44 5.50
3 REWADANDA 217 L 14,02 01316 B8.27
4 et & [+ JE 218 H 22.33 01,56 6.89
5 SRIVARDHAN 213 L 08.22 0.33 4,01
6 -—= do=== 214 H 08,70 01.11 12.75
7 PANCHGAD 207 L 09.63 03.11 32.2¢
8 ——— Q=== 208 H 09.01 02.69 29,85
9 SALDURE 209 L 07.36 0.01 1,35
10 ——edO——— 210 H 14,21 02.69 18.93
11 GUHAGAR 29t L 13.76 0.10 7.26
12 ——=do=—a 202 H 15,61 0.29 1.85
13 VOLNESHWAR 205 L 11.58 0.67 5.78
14 -—— d0~—m 206 H 12,20 01.58 12,95
15 NANTIVADE 23 L 22.32 01.30 5.82
16 —————dO——— 24 H 15.78 0,85 5.28
17 SANKHOL 285 L 09.89 0.18 1.82
18 m——ed O 26 H 17.91 01.17 6.72
19 RZEL 27 L 13,53 09,85 72.80
20 ——edOm—— 28 H ~10.28 08.rc4 85,99
21 -~wdo——= 29 L 15,75 0.58 3.68
22 s [~ Y, 30 H 14,51 12,68 87,38
23 MALGUND 31 L 20.83 08.03 38.55
24 e [« P 3z H i5.60 15,1& 97.3C
25 THANDLR PULE 35 L 08.08 0.73 9.03
26 O ——— 35 H 13.80 01,43 10.38
27 KALBADEVI 19 L 21.82 17.28 79.19
28 === 20 H 13,09 01,28 9.77
29 MIRYA 21 L 28.89 02.25% 7.78
30 RS Lo pp— 22 H 7.28 0.01 0.13
31 RATNAGIRI 1L 11.38 0.16 1.40
32 ——dQ=—— 2 H 20.58 0.02 0.09
33 BAWAS 15 L 11.56 0.07 0.60
34 —m—dO——= 16 H 13.31 03.21 24,11
35 GANESHGULE 11 L 16,21 0.33 2.03
36 ——— JOm—— 12 H 12,00 05,22 40,15
37 FURNAGAD 7 L 20.15 19,50 96,77
38 ——— JOm—— 8 H 7.40 n7.30 538,64
39 HALA VETYE 43 L 17,56 0.48 2.73
40 ——= dO==- 44 H 09,33 06,05 64,84
41 - do=== 7L 11,44 04.07 35.57
42 ——= dOm—— 38 H 14.26 04,93 34.57
43 MBCLGARH 41 L 08.01 01,01 13.73
44 e JO~=w 42 H 15,58 03.85 24,71
45 YIJAYDURG 45 L 9.80 1.59 16,22
46 —~—dC=—m 46 H 11,95 0.39 3.26
47 PADWINEWADT 109 L 15.98 01,44 9.01
48 G o Y 110 H 13,47 07.04 52.26
49 DEVGAD 111 L 13.71 0.09 0.65
50 ——— O 112 1 10.30 0,08 0.77
51 ¥ ITHMUMBRI 113 L 20.43 0,05 0.24
52 —_—— === 114 H 14,76 0.22 1.49
53 MITHBAU 113 L 13.26 0.04 0.30
54 -—do=—= 120 H 15,55 0.04 0.25
55 PIRWALT 115 L 12,81 01,75 13,66
56 =—30~== 116 H 13.78 0.05 0,36
57 SARJIRCOT 121 H 10,28 01,33 12,93
53 ——=do-- 122 H 13,70 09.44 £8,50
59 LECBAG 123 L 20.88 14,39 68,91
a0 ——d0———— 124 11 23.25% 0,04 0.17
61 = 125 L 16.88 0.086 0.35
62 ——=dQm—- 126 14 11,06 0.02 0.18
63 it § (o LTRP 129 L 12,38 09,75 785,75
64 —-——do=—— 130 H 07.36 0.03 0.04
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Fig. 1. Map showing locatlons of beach samples, heavy mineral percentages and

general geology of the area.
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