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Abstract: The outcrops of Rouen Mountains batholith and Elgar Uplands volcanic rocks on Alexander Island
represent a calc-alkaline assemblage which is an important accent of the subduction-related Mesozoic-Cenozoic
magmatism within the Antarctic Peninsula. The lavas and hypabyssal intrusions overlie or intrude the metasedimentary
LeMay Group, which is an accretionary prism component of the magmatic arc. Many of the observed geochemical
and petrographical variations of the plutonic and volcanic rocks are compatible with the differentiation of a single
parental magma. New whole-rock chemistry data, combined with trace element and REE-geochemistry confirm the
analogy with the other magmatic complexes of the Antarctic Peninsula magmatic arc. The extent of fractionation,
crystal accumulation and contamination of the rising magma are figured out of the geochemical plots and general
mixing calculations. The study supports the idea of gradual rejuvenation of the magmatism in the southern part of the
Antarctic Peninsula westwards, probably result of the change of the geometry of the subducted Proto-Pacific oceanic

slab.
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Introduction

The geology of the Antarctic Peninsula is dominated by
calc-alkaline volcanic and intrusive rocks and sedimentary
sequences, all associated with the Antarctic Peninsula
magmatic arc (APMA) of at least Middle Jurassic-Tertiary
age (Thomson and Pankhurst, 1983; Storey and Garrett,
1985). Alexander Island, the largest island off the Palmer
Land coast (Fig. 1), offers important clues to a better
understanding of this subduction-related magmatism. The
magmatic rocks of the Rouen Mountains and Elgar Uplands
in the northern part of the island were sampled for petro-
graphical and geochemical analyses during the 19871988
British Antarctic Survey/Sofia University field season (Nell
et al., 1989). This paper presents some of the new geo-
chemical results.

LeMay Group

The Rouen Mountains batholith intruded the rocks of the
LeMay Group (LMG) (Tranter, 1991), causing contact-
metamorphic phenomena and periplutonic deformations
(Care, 1983). The age of the thick sequence of turbiditic
greywackes, black mudstones, conglomerates with blocks
ofbasaltic volcanics, cherts and pelagic shales of the LeMay
Group, is equivocal. Palaeontological data indicate the
presence of Early Jurassic (Thomson and Tranter, 1986) and
Mid-Cretaceous units (Burn, 1984). Sparse K-Ar data point
to a Late Jurassic-Early Cretaceous deformational or meta-
morphic event (Burn, 1984).

Rouen Mountains Batholith

The Rouen Mountains batholith (Fig. 2) is the largest
single exposure on the island (Bell, 1974). The first petro-
graphical description was carried out by Care (1983) and his
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Fig. 1. Simplified geological sketch map of the north Alexander
Island, modified after Bell (1974) and British Antarctic Survey
(1981). The left inset shows the inferred position of the Aluk
spreading centre (Kellogg and Rowley, 1991). E.U.: Elgar Up-
lands, F: Finlandia Foothills. Open large arrow indicates the
studied area, and small arrows indicate sampled areas of Elgar
Uplands volcanic rocks.
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geological map divided the plutonic rocks, supposed to be of
Tertiary age, into granodiorite, adamelite, granite and quartz-
feldspar porphyry. The granodiorite has been considered as
an almost homogeneous pluton and the smaller outcrops of
adamelite, granite and porphyry intruded into the north and
south-west of the mountains have been thought as later
discrete plutons rather than products of a common frac-
tionation process (Care, 1983).

Our modal data for 17 representative new samples (Table
1) from the western Rouen Mountains along with some data
from Care (1983) are plotted on the Streckeisen’s (1976)
classification diagram (Fig. 3). The samples are dominated
by monzogranite and granodiorite with minor granite,
quartzdiorite and tonalite.

Gabbro, diorite and quartzdiorite are found as inclusions
within the granodiorites and as small outcrops in the
northwestern parts of the batholith. Usually they are the
fragments of the coarse intrusion breccia recorded every-
where in the marginal parts of the granodiorite body. Cross-
cutting relationships show the following sequence of mag-
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Fig. 2. Schematic map of Rouen Mountains batholith, modified
after Care (1983). Douglas suite of LeMay Group (LMG) is after
Pimpirev and Kamenov (1989).
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Fig. 3. QAP plotof Rouen Mountains samples in the classification
by Streckeisen (1976), on the basis of new and published (Care,
1983) modal data. Fields: 2 - alkali-feldspar granite; 3a -
syenogranite; 3b - monzogranite; 4 - granodiorite; 5 - tonalite; 6
-alkali-feldspar syenite; 7 - syenite; 8 - monzonite; 9 - monzodiorite;
10 - diorite, gabbro and anorthosite.

matic phases: 1. gabbro; 2. diorite, quartzdiorite and tonalite;
3. quartz monzodiorite and granodiorite; 4. monzogranite;
5. granite; 6. granite porphyry. Aplites and pegmatites
complete this sequence. Rare basic dikes cut all intrusive
rocks except the last ones. The modifications concern the
north-western part of the batholith. The granitic mass at the
west of Mount Bayonne (Care, 1983) appears to be pre-
sented by monzogranites according to the classification
scheme by Streckeisen (1976). In addition, granodiorites at
the east of Russian Gap are cut by a monzogranitic strip.

A north-south oval cupola-like shape of the batholith is
suggested by the orientation of the marginal xenolithic
enclaves of sedimentary or magmatic origin, biotite flakes
and patches, and feldspar phenocrysts in the monzogranites.
Narrow thermal aureole is noted.

Geochemistry

Twenty-five new whole-rock geochemical data, includ-
ing major, trace and minor elements confirmed the calc-
alkaline and high-K calc-alkaline affinity. Selected analyses
of some representative rock types are shown in Table 2. SiO»
range is 53% to 77%. Variation in major-element chemistry
against SiO; reveals a continuous trend typical for magmatic
differentiation. K/Rb ratio remains rather constant around
250. Rb/Sr and K/Ba ratios increase with differentiation.
The large variations in SiO, range, high Na,O, high CaO and
low ALO3/(CaO + Na,O = K,0) (<1.1 mol. proportions),
along with the presence of sphene and apatite inclusions in
biotite are evidence that the Rouen Mountains batholith
rocks display I-type characteristics after Chappel and White’s
(1974) and White and Chappel’s (1983) criteria. On the
plots of Na>O vs. K>O and on the log CaO/(Na,O + K>O) vs.
Si0; after Brown et al. (1984) (here not shown) the intrusive
suite of the Rouen Mountains falls in the field for normal
calc-alkaline compressional setting.

On a Rb-Hf-Ta triangular diagram for acid-intermediate
intrusive rocks (Harris ef al., 1986) the analyses plot pre-






























