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Islands for logistic support, to Dr Brian Hackman also of the
Survey for many hours of profitable discussion and to the
Director of the Institute of Geological Sciences for permission
to publish the radiometric age date obtained from Santa
Isabel.
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GEOCHEMISTRY OF THE KOLOULA IGNEOUS
COMPLEX, GAUDALCANAL

Allan R. Chivas
Department of Geology and Geophysics ™, the University
of Sydney

The Plio-Pleistocene Koloula Igneous Complex is situated close
to the south or Weather Coast of central Gaudalcanal and
intrudes moderately dipping basaltic andesites, andesites and
pyroclastics of the Suta Volcanics. Numerous small lenses of
limestone, interbedded with the upper portions of the Suta
Volcanics, yield Early Miocene foraminifera and the consider-
able thickness of underlying volcanics are thus considered to
be of Oligocene to Early Miocene age (Hackman, 1971).

Marine Studies Centre, Contribution No. G45

Subsequent regional alteration of these volcanics by low-grade
metamorphism renders major element geochemistry as
represented by K,0:Si0,and MFA diagrams of little use

in deciphering their parentage.

The Complex comprises eleven recognisably different intrus-
ive phases, the oldest of which is a high-Al leucogabbro

within which occurs a tabular cumulate body of olivine
pyroxenite. Successively younger phases include hornblende
diorite, biotite hornblende granodiorite, meladiorite, quartz
diorite, tonalite, granodiorite, quartz monzonite dykes, tonalite
porphyry and andesite dykes. There are two distinct epis-

odes of hydrothermal activity within this sequence, giving

rise to porphyry copper mineralisation.

Within the core of the complex, successive magma pulses

have formed a concentrically zoned pluton with an outer

rim of meladiorite contaminated by the assimilation of

gabbro on the western margin and by basaltic andesites of

the Suta Volcanics on the north-eastern margin. Within this
rim crop out phases of quartz diorite, tonalite and granodiorite
which are progressively coarser grained, more biotite-rich and
hornblende-poor.

Major element geochemistry of the intrusive rocks define a
calc-alkaline suite with moderate potash content. On a graph
of K, 0 against SiO,, a generalised gradient is defined by a
line passing through K,0=0 at an SiO,content of 47% and
K,0=1.1% at Si0, =57.5%.The most highly differentiated
rock unit, the quartz monzonite dykes, have an SiO, content
of 78%.

On an MFA triangular plot, as seen in the accompanying
figure, a typical calc-alkaline trend is evident for the Koloula
data. The cumulate olivine pyroxenite plots close to the MF
edge, whilst the late-stage andesite dykes which show textural
evidence of contamination and disequilibrium form a
separate field outside the normal calc-alkaline trend.
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Chemical data for co-existing hornblende and biotite within
the different phases show the ratio Mg/Mg+Fe increases with
progressive magmatic differentiation for biotite but decreases
slightly for hornblende. This feature, coupled with the
apparent increase in magnetite content with increasing
differentiation, indicates high or increasing oxygen fugacity
during crystallisation. This trend has only rarely been
reported before in the literature, e.g. at Finnmarka, Norway
(Czamanske & Wones, 1973) and, where present, is invariably
associated with high-level ring complexes. The implication

of increasing fO,during crystallisation is the separation of

H, O from the melt and the hydrothermal alteration events
at Koloula can be readily explained in this manner.

The Late Miocene to Recent Gellego Lavas of north-west
Guadalcanal and Savo Island are contemporaneous with the
emplacement of the Koloula Igneous Complex and can be
considered as its extrusive equivalents. These lavas show an
increase in acidity and a decrease in age from south to north
corresponding to increasing distance from the San Cristobal
Trench to the south of Guadalcanal Island.

Earthquake epicentral positions (e.g. Denham, 1969;
Curtis, 1973) indicate the San Cristobal Trench is the
bathymetric expression of a steeply dipping Benioff zone
under Guadalcanal and San Cristobal. This zone marks the
position of interaction between the Indian and Pacific
Plates. Subduction of ocean floor related to the under-
thrusting Indian plate can be readily invoked as the
mechanism for the generation of the calc-alkaline parent
magma of the Koloula Igneous Complex.

The extreme steepness of the Benioff zone thus explains

the close proximity of the Late Miocene-Recent volcanoes to
the trench axis (between 90 km and 50 km). Similarly, the
Koloula Igneous Complex, which is only 50km from the
trench, might be expected to exhibit low K,O and SiO,
contents. This is reflected by the initial emplacement of
gabbro which is volumetrically the largest pluton of the
complex. This trend continues with younger, more
differentiated felsic magma pulses of the complex, main-
taining low to moderate K, O for any given silica value.
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