K 4 ANDAL ERIC SUELLO

46 0 FEBE HL (&N

ENMNEE S BREEINS

FUREORN FRITEIANAE

ENBESOEH BEEL (FMNARNE4L4RELIR

2NBEE5EDOEH Geology, petrology and geochemistry of ultramafic and mafic rocks from the
Isabela ophiolite, Philippines
(F4UEY AUHRTIF T4 T 51 FOBEHEEBLIUVESGEEOWME
% BAYE - WEREFERTE)

AXEEZE (%) mH EW (BRABEHER - BHR)

AVEEZR(BE) GE B (BRAREMRER -8,
ik 8 (BRI AWELRS— - BiEdE) |
RAM #7 (BRASABANRERZ S — - BIER)
@A mz (FibkZ - BhEuR)

ER

The Isabela Ophiolite is a Cretaceous ophiolite exposed at the northeastern margin
of north Luzon, in the Philippines. Petrological and geochemical characteristics of the
peridotites suggest that it is made up of a continous mantle section derived from a
slow-spreading midiocean ridge. The ophiolite is classified as transitional ophiolite
subtype. Occurrence of plagioclase peridotite and discordant dunite in the Isabela
ophiolite is attributed to extensive mantle rock and melt interaction in a fossil melt
conduit through the fertile part of the mantle. Chromitite trains formed from
peridotite-melt and pyroxenite-melt reactions shows a difference in associated mineral
assemblage. Two basalt units with varying ages also showed variation in geochemistry.
Occurrences of the discordant dunites and different basalt units have important
implications in the tectonic history of the Isabela ophiolite.

EARRXEE

The Isabela Ophiolite is a Cretaceous ophiolite exposed at the northeastern margin
of north Luzon, in the Philippines. This study initially presents the overall petrological
and geochemical characteristics of the Isabela ophiolite, with emphasis on the mantle
section. The nature of plagioclase peridotites, discordant dunites and the pillow lavas are
discussed in later sections. ‘

Field investigation in three areas [Dinapigui (south), Palanan (central) and
Divilacan (north)] of the Isabela ophiolite massif revealed both massive and layered
peridotites. Lherzolite and clinopyroxene-rich harzburgite with primary porphyroclastic
texture are generally the dominant rock-types, especially in the southern portion.
Harzburgite, dunite and pyroxenite are also found in lesser amounts. In the northern
portion, harzburgite (with secondary texture) becomes more dominant. The size and
abundance of dunite and gabbroic veins also increase in the northern part. Chromitite

deposits were also noted in both the southern and northern localities.
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Compiled spinel comj)ositions from dominant peridotites in the three areas show
compositional similarity to abyssal peridotites. The samples encompass the entire field
of abyssal peridotites defined by Dick & Bullen (1984) using spinel chromium (Cr#) and
magnesium (Mg#) numbers. Samples from the south generally have the lowest spinel
Cr# whereas northern samples have the highest Cr#. Clinopyroxene rare earth element
(REE) compositions of representative samples all exhibit typical mid ocean ridge (MOR)
peridotite REE patterns, with flat heavy to middle-REE followed by depletion in-
light-REE. Representative samples also encompass the entire field of abyssal peridotite
clinopyroxene-REE compositions defined by Kelemen et al (1995). This suggests that
the southern part have more fertile peridotites compared to the central and northern
areas.

Petrology and geochemistry of primary mantle minerals suggests that the Isabela
ophiolite 1) is dominantly coniposed of fertile lherzolites and clinopyroxene-rich
harzburgites, 2) is probably derived from a MOR environment,and 3) shows a continous
mantle section, with the southern part representing the lower and the northern part
representing the upper part of the mantle column. Fertile lherzolites from Dinapigui
could represent the deeper part of oceanic lithosphere that is usually absent in most
ophiolites. Overall character suggests derivation from a slow-spreading ridge. A
transitional ophiolite sub-type classification is proposed for this ophiolite unit.

Plagioclase lherzolite is not common in the Isabela ophiolite. One outcrop showed
plagiocléée segregations occurring in a sub-planar pattern cutting the foliation of the
host lherzolite. Spinels along the plagioclase-rich zone show heterogeneity, suggesting
interaction with melt and/or melt extraction. Primary clinopyroxenes also show
evidence of reaction with melt. This plagioclase lherzolite occurrence represents the
incipient stage of dunite-channel formation, where the lherzolite is just beginning to
react to, or form melt extracts. On the other hand, the plagioclase-dunite float
represents the final product of mantle rock and melt interaction. Here, pyroxenes are
completely dissolved and olivine is re-crystallized, with plagioclase, clinopyroxene and
. amphibole crystallizing from stagnated interstitial melt left after olivine
re-crystallization. '

Abundance of discordant dunites with replacive nature is noted in one area in the
Dinapigui. Clinopyroxene-rich harzburgite and harzburgite with very residual
composition host the discordant dunites. Extensive wall rock and melt interaction could
explain the occurrence of very residual peridotites in a fertile peridotite-dominated area.
This area could represent a major melt conduit in one stage of the ophiolite evolution.
Intrusion of these discordant dunites is one of the latest events that took place. Its
replacive nature suggests that the peridotite was intruded at low pressure and not at
mantle conditions. This has important implication in origin and timing of chromitie
deposition. Chromitite trains that formed from the replacive reaction between melt and
peridotite are usually associated with olivine. In comparison, chromitite that formed
from the reaction between melt and pyroxenite has chromitite+olivine+clinopyroxene

mineral assemblage. The reaction process between melt and pyroxenite is illustrated
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here.

Comparison between two basalt units did not only show difference in age (as
suggested by previous work) but also in composition. Both have nearly the same heavy
REE composition but the younger Late Cretaceous basalts have enriched light REE
compared to the older Early Cretaceous one. Although ‘both show MOR characteristics,
simple fractionation cannot explain this pattern, which may imply a change in magma

source condition or tectonic setting.
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