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A better understanding of submarine volcanisms that result in pyroclagtics is of
univers  importance for paeotectonic recondruction, crusd growth estimates and
location of volcanisms throughout the eath’'s hisgory. Of the volcanogenic
components in the world ocean basins, pumices are widdy distributed in bottom
sediments but despite their ared extent the genesis of pumices is mworly known and
large pumice fidds are rare. This is because pumices have a low specific gravity and
high porosity, properties that enhance their transportation and deposition by wind
and weter.

Submarine  volcanic  eruptions in the southern  hemisphere ae not so well
documented in contrast to those in the north. The volcanogenic contributions to the
Indian Ocean sediments are dgnificant not only volumetricaly but dso as indicators
of tectonic environments. A few dudies in the past concerning the volcanogenic
components in the Indian Ocean are informative but these do not pertan to the
Centrd Indian Ocean Basn (CIOB) per s No condusve picture has emerged
regarding the scde of volcanism and ared extent of the dispersed products in the
CIOB. Moreover, the source of such productsis aso enigmatic.

| am to dexribe the didtribution, morphology and chemicd characterigtics of
pumices from the CIOB and propose dternative explanaions to the drift origin for
the source of these pumices. In al, data of 1975 dations were computed accounting
for more than 10,000 freefdl grabs, photograbs, dredges and sediment core
operdtions. These represent more than 5000 pumice dasts collected from an average
water depth of 5000 m.

The frequency of pumice was sometimes as high as 7 out of 7 i.e, any dation in
which 7 freefdl grabs were lowered, pumice pieces were recovered in dl of them.
Larger clasts are common in dredges as compared to smdler ones in grabs because
the later must have escaped recovery through the mesh of the dredge or dse were
agitated from the sesfloor, sugpended in the water and transported during the forward
movement of the dredge. Based on the concentration and counts, an area of 600,000
s km (corresponding to V9" of the basind aea of 5.7x10° g km) has been
identified. Thisisthe largest pumice field in the world oceans.



The pumices are of various colours such as brownish, blackish and buff and are ovd,
edongaed, linegted, sub-rounded, rounded or irregular in shgpe Some have a
‘sugary’ appearance. A ddidticd andysis of > 4000 clasts show tha 84% have no
coding of ferromanganese oxides while the res are dther fully or patialy coaed.
Interestingly, both types many a time occur in a single sampler and from the same
sediment domain (mainly siliceous).

Petrographicaly, the pumices show isotropic glass dternating with bands of
cryptocrystaline materids. Fluida texture is diginct and aong the flow lines opaque
are present. Vesicles are mainly pipelike while a few are rounded in form. In some
cases, quartz crydas, tests of radiolarians, phyoatliths, distoms and manganese
micronodules have been noted. XRD reveded quatz to be dominant followed by
feldspars (< 5%).

Based on the SO,, there are two types of pumice corresponding to trachyandesite
(avg. SO, ~60 %) and dadticrhyolite (~70 SO,). In generd, a higher content of
totd akaies, K,O and CaO are noted for the former samples while the latter samples
have higher FeO*. A comparison with earlier reports indicates the CIOB pumices to
be different from those drifted from Kraketoa but show some smilarities to those
from the Indonesian Arc Volcanism.

In the Indian Ocean, there are reports of drifting and setling of pumices derived
from the Krakaoan exploson in 1883. In contradiction, there are reports that the
products of Krakatoa do not occur in any significant amount to the esst of 80° E
longitude. On the other hand, it is beieved that eruption of a seamount near the
Ninetyeast Ridge may have contributed the pumices.

Pumices a abyssd depth are conddered to be exotic snce it is theoreticaly
predicted thet vescular rocks cannot form at such a depth. Paradoxically, discoveries
in different geographicd aress and geological environments (both on land and in the
oceans) have reveded occurrence of pumices a great depths (33500 m). These
studies suggest that submarine eruptions could be a source of pumices.

The above invedtigations suggest that besides derivation of the CIOB pumices from
the neighbouring landmasses, an in gtu origin could dso be possble There ae a
number of seamounts dotting the seefloor of the basin and under favourable
intrgplate conditions these might have erupted pumices. Moreover, the frequent
occurrence of pumices in the vicinity of the seamounts seem to support the
experimental contention that hot pumice clasts sink rapidly while cooler ones remain
afloat for longer times.

In the Indian Ocean, dlicic volcaniams have occurred during the Cretaceous-Eocene
times, prior to which basdtic eruptions were more frequent. This in turn could



indicate that extreme fractiond cryddlisstion of the abyssal tholdites found in
abundance) resulted in draified magma chambers with dkdi- and volaile enriched
dlicic mdts Later eruptions of some seamounts (probably those with summit
caters) may have resulted in the pumice formation. Alternatively, liquid
immiscibility, as a causative process, could have brought about segregetion of two
different magmatic mdts dlicdic and badc, based on their viscosty. Such a process
of segregation (either vertica or laerd) might have resulted from an intruson of a
basc magma into an acdid magma chambe. This mixed magma, rapidly ascended
through conduits (seamounts and/or fracture zones) and produced pumices on the
CIOB s=floor.

The presence of pumices coated with feromanganese oxides (a fewv mm to cm)
thick) is puzzling. This is because it is generaly consdered that for accretion of 1
mm of oxides on a nudeus requires about a million year. If this is the case then the
pumices with substantid coating of oxides suggest that either such pumices are older
than Krakatods eruption or dse the rate of oxides accretion is much fegter. The
fagter rate of oxides accretion could be reconciled to the posshility of volcanogenic-
hydrothermal  (VH) precipitetion as a source rather than soldy to a hydrogenous
source. The reported evidences of VH eventsin the CIOB attest to thisinference.

Alteration of volcanics is ubiquitous in the deep sea and results in the formation of
authigenic and secondary minerds. In this regpect, the dtered pumices have given
rise to glass shards as wdl as to phillipsite, a zeolite that generdly requires a slicic
precursor for itsformation.



