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ABSTRACT

The sesbed surveys in the Victoria Harbour, Mahe, Seychelles shows that the prominent feature is the navi-
gational channel aligned in the northeast-southwest directlon with a width varying from 300 to 450m. The

depth in the channel ranges from 14 to 25 m. Almost whole of the channel area shows even topography however,

the area adjacent to the wharf shows uneven topography with a variatlon ranging between ! and 3 m.

The distribution of the sediments in the inner harbour {s much diversified than the outer harbour sediments.
The percentage of carbonate Is higher ( 95%) in the outer harbour than the fmner harbour ( 90%) which is
attributed to the effects of streams. The changes in the distribution pattern of quartz and feldspars are
inferred due to the effects of dredging during the construction and/or maintenance of the harbour.

LINTRODUCTION

A study of the topography and sediments of the
Victoria Harbour, Mahe, ' Seychelles was
out in March, 1984 to evaluate the extent of siitation
in the harbour area (fig.l) . The geological details

carried

are not avallable for this area though few general
reports are available about the studies around the
island, Before going into the detaills of this study
it is essential to know in general the climate and
geology of the island and the surrounding areas.

L1 Climate

The climate of Mahe {s & sub-equatorial marine,
The mean annual temperature is 26.8 (t, the maxi-
mum and minimum temperatures being 3.5°C and
26.8 °C respectively. Two seasons are distinguished.
The period from April to October is characterised
by predominantly southeasterly winds, and from
Novermber to March north-westerly monsoons reach
the islands. Average annual precipitation is about

2,‘500 mm.
L2 Geology

The geology of the islands of the Seychelles group
has been mapped and described by Backer (1963).
With the exception of two small islands (Bird and
Dennis) the other islands and the islets on the
bank are granitic. The petrology and the age of

the igneous rocks have also been studied in detail
by Bauer (1898), Miller and Mudie (1961), Baker
(1963), Baker and Miller (1963), Frankel and Kent
(1964), Mathews (1965).

2. METHODS

The surveys were carried out on board "KATTI"
{Length 7.5 m, width 2.85 m and draught 0.8 m)
a boat belonging to the Brigade Hydrographique

des Seychelles.

The positions during the surveys were obtained
by horizontal angles of three fixed points, among
which the central one being common, at every 30
seconds by hydrographic sextants and plotted with
the help of a micrometer station pointer on a scale
of 1 : 4000. Similar procedures were slso adopted

for taking the positions of the sample stations.

The survey tracks were selected across the channel
in northwest-southeast direction spaced about 200m
apart in the inner harbour and 100 m apart in the
outer harbour while several other tracks were also
undertaken along the channel,

A Honeywell ELAC echosounder ({frequency 50/200
KHz) installed on the portside of the boat was
used for the surveys. Measurements in the shallow
water were _recorded on a 225 mm wide paper at
a scale of LI00 in the 20 m range. In other words
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1 n. of water depth is aimost equal to 1 cm on
the record. Everyday before the commencement
and after the completion of the surveys bar checks
were carried out and the zero in the records were
adjusted. Thirty sounding tracks (fig.l) totaling about
25 line kilometres were covered, out of these 18
sounding tracks covering about 12 line kilometres
were taken in the fnner harbour only. The depth
recorded on .chart were digitized and reduced to
chart datum using the predicted tidal data of Port
Victoria (Mahe) made available by the Port authori-
tles. The soundings reduced to chart datum were
plotted on a 1 : 4000 scale map constructed on
Mercator projection (CLARK 1880 spheroid). Spot
soundings for checking the data were taken from
a 1983 bathymetry map supplied by Brigade Hydro-
graphique des Seychelles,

The surface sediment samples were collected with
a Van Veen Grab (area 0.04 nff). Most of the sedi-
ment samples were collected from the Navigational
Channel to find out the detailed sediment pattern,
Based on the echosoundidng records 23 statlons
were selected for the seabed sampling. The carbo-
nate free samples were packed in aluminium sample
holders and analysed on a Philips x-ray diffracto-
meter, using nickel filtered CuKe{ radlailons at
half degree per minute scanning speed from 26
to 30° 2. The relative abundance of quartz and
feldspars were determined by absolute counts per
second over the background for the 26.66° 2@ (101)
of quartz and the 27.4-27.8° 20(002) and 27.9-28.1°
29(002) for potash and sodic feldspars respectivély.

3. RESULTS AND DISCUSSION
3.1 Baxhymetry and Geomorphology of seabed

A bathymetric map of the Victorla Harbour was
prepared on a scale of 1:4000 with a contour interval
of 1 m, The depth in the area surveyed ranged
from 2 to 26 m. The depth in the channel ranges
from 14 to 25 m. The width of the channel varies
from 300 to 450 m. It is narrowest (300 m) at
the junction of the inner and outer harbour between
Navigation Beacons B-7 and B-4, Though the channel
Is very narrow on this track after the reefal areas
another 160 m wide and about 16 m deep channel-
like structure is seen. The depth of the channel
varies in the inner harbour from 10 to 19 m with
depth reducing to less than 4m .In the north-eastern
part. In the outer harbour the depth varies from
21 to 25 m.

The bottom topography studied by echograms indi-

cates that the seabed in the area is marked by even,
uneven and rough topography (fig.2). The area of
even topography has very little or no variations.
Almost. the whole of the channel area shows the
even topography. The area adjacent to the wharf
shows uneven topography with a variation ranging
between 1 and 3 m. Rough topography is observed
outslde of the channel,

+.2 Seabed Sediments

Earller workers have studied the reef, sediments
and sedimentary processes around the Mahe Island
In 'partlcular and the Seychelles Islands in generai
(Emery et al. 1954; Munk and Sargent, 1954; Wells,
1954; Lewis and Taylor, 1966; Lewis, 1968, 1969;
Ustinovsky, 1977). Sedimentation in the harbour is
not only a result of natural ;{henomena, however,
man also plays an important role in it, such as
changes caused by reclamation of the area, the cons-
truction of the new port and the dredging of the
channel. In this study a general distribution of the
sediments in the herbour area (particularly channel)
is presented to bring out the present conditions In
relation to the bathymetry.

The unconsolidated sediments consisting of skeletal
carbonate sediments/fragment occur in all the areas
studied alongwith -some fine clastics. The colour
of sediments does not vary much, the most dominating
colour is lght olive grey 5 Y 5/2 which is due to
the presence of high percentage of the carbonate
material.

The distribution of the sediments in the inner harbour
is much more diversified than In the outer harbour
sediments, The inner harbour sediment is compara-
tively finer excepting the sediments just adjacent
to the wharf which is coarse sand with shell and
coral fragments followed by a patch of clayey silt.
The eastern part of the inner harbour 1s carpeted
with the silty clay while the western and central
parts consists of the clays.

In the outer harbour the most dominating sediment
is clayey silt. Coral debris is encountered near the
navigation beacon B-l and B-3, and east of Victoria
Light House. The northeastern side of the Victoria
Light House consists of sandy silt while northwestern
side is covered by silty clay {fig.3).

The northwestern and central parts off wharf Iis
covered by clay (fine clastic 10-12%) which might
be a product of the sediment brought by the streams

or the product of the dumped material for reclamation
In that part. The adjacent sediments are silty clay



which must be formed along the coral reef and the
surrounding area. The area covered by the outer
harbour is domhiantly clayey silt which is derivea
from the coral reef and re-distributed by the tidal
currents. A coarsening of the sediment is observed
along the channel in the harbour area towards the
open sea with the exception near the wharf,

3.3 Calcium carbonate in the seabed Samples

To establish the contribution of the coral reefs
the carbonate percentage was determined in the
sediment samples by digesting in 5% HC] , The area
affected by the streams shows the presence of less
than 90% carbonates. In the outer harbour which
is beyond the reach of stream derived sediments,
they consists of more than 95% carbonate and some-
times as high as 99% (fig.4),

3.4 Quartz and feldspars in the seabed Samples

The distribution of quartz and feldspars in the carbo-
nate free samples are shown In figs.5 and 6. Quartz
increases towards the outer harbour while the feld-
spars show a decreasing trend. The changes in quartz
distribution within such short distance are attributed
to the following possibilities.

i) Role of the dredged material used for reclaiming
the surrounding areas. The dumps of these material
have provided an additional provenancebesides the
natural island source.

ii) Derivation of the quartz from the relict sediments
as a result of dredging the floor of the channel
during ihe construction and/or maintenance of the
harbour. The quartz grains present in the sampiles
identified are belonging to the. two different gene-
rations. The first belongs to the modern sediments
where the quarcz grains are transparent and angular
while the grains of the second generation ie. the
relict sediments are rounded and iron stained.

4. ACKNOWLEDGEMENTS

The authors are thankful to the Government of
Republic of Seychelles for hospitality during the
course of survey at Mahe, Seychelles and also for
the permission to publish this paper. We are also
thankful to Dr.S. Genidron for his cooperation, to
Mr.M.Lecerf for his help in conducting the harbour
surveys and also to Mr.Sam Andrate, Captamni Morgan
and Captain P Grandcourt for providing facilities
at harbour.

The authors are also thankful to Late Dr.H.N.
Siddiquie, the then Director, Natlpnal Institute of
Oceanography and Mr.R.R. Nair, Chief Scientist of

351

the cruise to Seychelles, for their critical comments
and suggestions on the manuscript. They are also
thankful to Dr. B.N. Desal, Director for permission.

S. REFERENCES

Baker,B,H.(1963). Geology and mineral resources
of the Seyche]les Archipelago. Memoir of the Geo-
logical Survey of Kenya, vol.3, 140 p.

Baker,B.H. and Miller,J.A. (1963). Geology and geo-
chemistry of the Seychelles Islands and structure
of the floor of the Arablan Sea, Nature, vol.199,
346-348, London,

Bauer, M. (1898). Contribucion to the geology of
the Seyechelles, .especially to the knowledge of
laterite (Translation by the Commonwealth Bureau
of the Soil Sclence, Herpenden, Hertz). Nerfes Jahr-
bech Mineralogie, Geologle and Paleontologie,vol.2,
163-219.

Emery,K.O., Tracey, J.I. and Ladd, H.S. (1954).
Geology of Bikini and nearby atolls. U.S. Geological
Survey, Professional paper, 260-A, 265 p.

Frankel,J.J. and Kent, L.E. (1964). On rocks from
the Seychelles Islands. International  Geological
Congress, 10,

Lewis, M.S. (1968). The morphology of the fringing
coral reefs along the east coast of Mahe. Seychelles
Journal of Geology, vol. 76, 140-153.

Lewis,M.S. (I1969). Sedimentary environments and
unconsolidated carbonate sediments of the fringing
coral reefs of Mahe, Seychelles, Marine Geology,
vol.7, 95-127.

Lewis,M.S. and Taylor,J.D. (1966). Marine sediments
and bottom communities of the Seychelles, Philoso-
phical Transaction (A) of the Royal Society of London,
vol. 259, 279-290.

Mathew,D.H. (1965). Geology,History of the Seychelles.
Journal of the Seychelles Society 4.

Miller, J.A. and Mudle, J.D. (1961). Potassium-
Argon Age determinations on granites from . the
Island of Mehe in the Seychelles Archipelago, Nature,
London, vol.192, 1174-1175.

Munk,W.H. and Sargent, M.C. (1954)." Adjacent of
Bikinl Atoll to ocean waves, in Bikini and nearby
atolls. U.S. Geological Survey Professional paper,
260 C, 275-280.

Ustinovsky,Yu. (1977), Geological and geomorpho-
logical surveys in the area of the Seyehelles Island.
In: Report on results of Research by Tropical Expe~
ditton on R/S Callisto in the waters around the
Seychelles Istands. 24-55.

Wells, J.W. (1957). Coral reefs. In: Treatise on marire
ecology .and paleoecology. Geological Society ' of
America Memolr 67,vol.1,609-631,



352

T T y v
58 2% »

X
Q’ fo L 3 "

»
e s

: / AN /S
\ RGE T
\‘/‘\\ o

i, /
f,
i

-3 B »~

oeMs sse »
L 2 i 4

Fig.1 Survey tracks and sample locations

Fig.2 Bottom topography, location shown in Fig.l {P-P)
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