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The southern part of the Kamchatskii Mys Penin-
sula in the Kamchatka folded area is characterized by
the development of a relatively complete succession of
tectonically isolated ophiolite members [1-4]. Ophio-
lite fragments consist of gabbroids of the Olenegorsk
Massif, ultramafics of the Mount Soldatskaya Massif,
basalts and jasper—calcareous rocks of the Aptian—Cen-
omanian Complex, basalts, argillites, and autoclastites
of the Paleocene—lower Eocene Kamenskii Complex,
and separate blocks of basalts and gabbroids from the
serpentinite melange (Fig. 1). The northern part of the
peninsula hosts island-arc tholeiites and boninites that
compose the lower part of the upper Maestrichtian—
Focene Stolbovskaya tuffaceous—sedimentary group
(Lower Tarkhovka Subformation) [1, 5].

The geochemical and mineralogical data obtained
during field works of 1997-1998 allow a new interpre-
tation of primary relationships between now tectoni-
cally isolated ophiolite fragments and discrimination of
several different-age and different-origin ophiolitic
complexes.

The analyzed ultramafics of the Mount Soldatskaya
Massif can be classed with clinopyroxene-bearing
harzburgites. In terms of the ratio of Cr* (47-61) and
Mg* (53-60) values in spinels (Fig. 2), Cr,0; and AL, O,
contents in orthopyroxenes (0.5-0.6% and 1.37-1.8%,
respectively), and the REE distribution pattern (Fig. 3),
the studied peridotites are close to those from the Troo-
dos Massif [6, 7] and Mariana Trough [8], which are
interpreted to have formed in the suprasubduction set-
ting. The formation of similar peridotites is thought to
be related to the partial melting of depleted restite peri-
dotites in the suprasubduction environments. This pro-
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cess is accompanied by the generation of island-arc
tholeiites or boninites.

Gabbroids of the Olenegorsk Massif are dominated
by dialaggoid gabbro with serpintinite xenoliths, doler-
ite dikes, and tectonic inclusions of rocks of the banded
complex. In terms of the TiO, and ALO; contents
(0.72-1.08 and 2.80-3.25%, respectively) in clinopy-
roxenes, gabbroids are classed with the MORB variety
[9] (Fig. 4). In terms of the Cr* value of spinel (43-64),
serpentinite xenoliths and rocks of the banded complex
are close to harzburgites from the Mount Soldatskaya
Massif (Fig. 2). These spinels are characterized, how-
ever, by an extremely irregular TiO, content (0.23—
7.99%), which is caused by their interaction with the
primary melt in the magma chamber [10].

The REE distribution pattern in the gabbro and dol-
erites of the Olenegorsk Massif indicates that these rocks
were crystallized from tholeiitic melts of the N-MORB
type. Moreover, gabbro are characterized by the well-
manifested positive Eu anomaly, which is typical of
mafic cumulates (Fig. 3).

Gabbroids from one of the studied large blocks in
the serpentinite melange exposed in upper reaches of
the Pervaya Ol’khovaya River (Fig. 1) are represented
by gabbro and gabbronorites. The enclosed clinopy-
roxenes with the low TiO, and Al,O, contents (0.19-0.24
and 1.22-1.39%, respectively) fall into the field of cli-
nopyroxenes from suprasubduction gabbroids [9] (Fig. 4).
The REE distribution pattern in these gabbroids is sim-
ilar to the subhorizontal one (Fig. 3). Being character-
ized by low concentrations of TIO, (0.07%), Zr (15 ppm),
and Y (1.8 ppm), they are united into a single group with
the boninite-series gabbroids of the Philippine Sea [11].

Taking into consideration the composition and dis-
tribution patterns of REE (Fig. 3), basalts of the Afrika
and Kamenkskii massifs are close to each other and are
assigned to oceanic tholeiites.

Geochemical and mineralogical properties of peri-
dotites from the Mount Soldatskaya Massif show that
they formed in suprasubduction settings and represent
restites of the island-arc tholeiite or boninite melt.
Among studied plutonic rocks, complementary with
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Fig. 1. Geological scheme of the Kamchatskii Mys Peninsula (based on [1, 3]). (/) Pliocene—Quaternary sediments; (2) Tyushev
Group; (3) Baklanov sequence; (4) Rifov sequence; (5) Vereshchagin sequence; (6) Tarkhov sequence; (7) Kamenskii Complex;
(8) Pikezh Complex; (9) Afrika Complex; (/ 0) gabbroids of the Olenegorsk Massif; (11) serpentinite melange; (/2) geological
boundaries; (13) faults; (14) study areas: (1) Olenegorsk Massif, (2) Mount Soldatskaya Massif, (3) upper reaches of the Pervaya
Ol’khovaya River. The inset shows location of the study area in the Kamchatka Peninsula.
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Fig. 2. The Ctvs. Mg# plot for spinels. (/) Banded complex
of the Olenegorsk Massif; (2) ultramafic inclusions from the
Olenegorsk Massif; (3) peridotites from the Mount Sol-
datskaya Massif.

these rocks could be the boninite-type gabbroids that
compose a large block in the serpentinite melange in
upper reaches of the Pervaya Ol’khovaya River. The
volcanic part of this ophiolitic complex is represented
by island-arc tholeiites or boninites of the upper Mae-
strichtian—lower Tarkhovka Subformation (Stol-
bovskaya Group).

Gabbroids of the Olenegorsk Massif enclose xeno-
liths of serpentinites similar to peridotites of the Mount
Soldatskaya Massif that experienced the impact of the
mafic melt. Consequently, these gabbroids cannot be
older than peridotites of the Mount Soldatskaya Massif,
i.e., older than the Late Cretaceous. By geochemical
criteria, they are close to tholeiitic oceanic basalts from
both the Aptian—Cenomanian Afrika and Paleocene—
early Eocene Kamenskii complexes. However, when
the age of gabbro is taken as not older than the Late
Cretaceous, only Paleocene—carly Eocene basalts can
represent a member of this ophiolitic succession. Geo-
logical relationships point to the formation of these
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Fig. 3. REE spectra in representative samples from ophio-
lites of the Kamchatskii Mys Peninsula. (/) Harzburgite
from the Mount Soldatskaya Massif (9851-1); (2-4) Olene-
gorsk Massif: (2) troctolite (9814-4), (3) gabbro (9806-1),
(4) dolerite (9801-1); (5) gabbro from upper reaches of the
Pervaya Ol’khovaya River (9863-1); (6) basalt from the
Afrika Complex (9868-1); (7) basalt from the Kamenskii
Complex (9819-2). Areas of abyssal ultramafics (light
shade) and depleted tholeiites (dark shade) are given after [12].
Normalized to chondrites after [13].

rocks in the spreading center near or within the volca-
nic arc.

Tholeiitic basalts forming together with Aptian—
Cenomanian jaspers and limestones thin tectonic sheets
and olistostromes (Afrika Complex) [4] among Upper
Cretaceous tuffaceous rocks of the Pikezh Complex
represent another, older ophiolitic association that was
accreted in the frontal part of the paleoarc during the
Late Cretaceous.

Thus, our data allow the following ophiolitic com-
plexes to be distinguished: (1) Aptian—Cenomanian
complex that corresponds to a fragment of the ancient
oceanic crust and is composed of tholeiitic basalts and
pelagic sedimentary rocks; (2) Upper Cretaceous com-
plex consisting of highly depleted peridotites, gabbro,
and basalts of the island-arc tholeiite and boninite series;
(3) Paleocene—Early Eocene complex formed in the arc or
back-arc settings and composed of gabbro, diabases, and
basalts produced by oceanic tholeiitic melts.
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