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The Kuril-Kamchatka island-arc system, which spans from the Kamchatka peninsula to the island of
Hokkaido is an area of modern active volcanism. On the islands of the Great Kurile ridge there is a wide
spectrum of volcanic rocks: from basalts to rhyolites. The most common rocks are andesites. Felsic volcanic
rocks are represented to a lesser degree than basaltic and andesitic volcanic rocks, and their proportion
increases southward. Nevertheless, the silicic rocks of the Kuril Islands are poorly known and are of great
importance for understanding the evolution of island-arc magmatism and the formation of the continental crust
of the young island arcs.

Caldera of the Lvinaya Pastd Bay (LP) is located in the southern part of Iturup Island. The northwestern
part of the caldera vanished and its crater now is filled with the Okhotsk Sea waters. The maximum diameter
of the caldera is 9 km., the depth of the caldera cavity is 1 km. The caldera has an eliptical shape with the long
axis oriented in a submeridional direction. Different estimations give the volume of erupted material from 20
to 100 km® (Degterev et al., 2014; Recent and Modern Volcanism, 2005). The walls of the caldera are
composed of lava and pyroclastic material (Lomtev, 2008). The caldera, size is comparable to the caldera of
Kurilskoe Lake, which is one of the most powerful explosive eruption in the Holocene on Kamchatka Peninsula
(Bazanova et al, 2016).

Pyroclastic deposits, produced by the series of Plinian caldera-forming eruption that occurred at the
end of Pleistocene and beginning of Holocene, are composed of dacitic tuff with abundant dacitic pumice
clusters. Tuff layers lie over the conglomerates. Basal tuff layers contain abundant resurgent material and
boms, some of which have olivine-plagioclase basalt compositions.

LP pumices belong to peraluminous low-potassium dacites of normal alkalinity, which are widespread
in the island arcs and are similar to tonalite-trondjemite series. They contain about 10-15 vol.% phenocrysts
from total rock volume, which are immersed in hyaline siliceous (SiO, 73-76 wt.%) groundmass with a fibrous
structure. The phenocrysts are represented by plagioclase, quartz, augite (Woll 0.43-0.44, Mg # 0.73-0.74),
hypersthene (Mg # 0.62-0.64), Mg-hornblende amphibole and Fe-Ti oxides.

The aim of this study is to constrain crystallization conditions in the Lvinaya Pastd magmatic reservoir
prior to large-scale eruption by plagioclase growth zoning and melt inclusion study.

Plagioclase usually forms well-shaped transparent crystals with abundant mineral and melt inclusions.
Plagioclase dominates the phenocryst assemblage and comprises more than 50-60% of all phenocrysts.
Compositions of phenocrysts vary from andesine to labrador (Anse.es) with K2O contents do not exceeding
0.17 wt. %.

Lvinaya Pastd plagioclases demonstrate a complex growth zoning. They have a patchy and concentric
textures, which are common for plagioclases from a wide variety of volcanic rocks (Kawamoto, 1992;
Scherbakov et al., 2011). Patchy plagioclase consists of domains of contrast compositions with An79-An85
and An40-An55. Thus the gap of 20-30 anorthite numbers is always present between domain compositions.

Compositions of the concentric plagioclase gradually changes outwards from Angs to Ana.
Plagioclases can have either pathchy or concentric texture, but significant number of phenocrysts have pathy
texture in the core and concentric external parts. Notably, the highest Ca contents in the plagioclase are
confined to the boundary separating the patchy core and concentric external parts.

Crystallization starts with plagioclase, two-pyroxene, magnetite and ilmenite assemblage. Amphibole
joins this process at intermediate stages, when Ca-contents in plagioclase are highest, and is followed by quartz,
which probably is the latest crystallizing mineral.

Glass compositions of naturally quenched melt inclusions in all phenocryst minerals is compositionally
similar to the groundmass glass and corresponds to low-K meta to peraluminous rhyolitess (plagiorhyolites)
(SiO2 - 74-75 wt.%, Na O 3.5-4.2 wt.%, K-0 1.6-2 wt.%) with high CI content (0.2-0.4 wt. %), water contents,
which vary within 3.5 - 4.9 wt. % (by SIMS).

PT conditions of crystallization were estimated by mineral thermobarometry and melt inclusion
thermometry. Plagioclase-liquid (Putirka, 2005, Waters et al., 2015) and twopyroxene geothermometers
(Putirka, 2008) were used. Compositions of melt inclusions and inclusion hosting plagioclase zone were taken
for calculations. Plagioclase-liquid temperatures at 1-2 kbar and 4 wt.% H,O are 843 - 868AC, at 5 wt.% H,0
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- 825-845AC and at 6 wt. % 800-823AC. Two-pyroxene temperatures at these pressures were estimated at 845-
860AC, which agrees well with the data obtained from the plagioclase-liquid geothermometer.

Crystallization pressures were constrained using amphibole, amphibole-plagioclase and amphibole-
plagioclase-liquid geobarometers by Holland, Blundy (1990, 1994), Helz (1973), Otten (1984), Hammarstorm,
Zen (1986) , Hollister (1987), Molina (2015), and Putirka (2016). All barometers gave comparable results
between 1.2 and 2.2 kbars. Geothermometry of amphibole-bearing assemblages by Putirka (2016) and Molina
(2015) gave estimations about 800N40AC, which satisfactory coinsides plagioclase-liquid and two-pyroxene
geothermometers.

The majority of the quartz-hosted melt inclusions homogenize at 850-870AC and this in good
agreement mineral geothermometry estimates.

Relatively low PT conditions (1.5-2.5 kbar and 850-900AC), slight variations in the melt compositions
along with complex crystallization history suggest that LP dacitic magma is a result of shallow melting of early
erupted volcanic rocks of basic or intermediate compositions, containing amphibole or other hydrous minerals,
as it was shown by low-pressure (<3kbar) experiments on dehydration partial melting metabasites
(andesibasalts) by (Beard, Lofgren, 1991).

Unusual textural changes in plagioclase growth zoning indicates that the early plagioclase (An40-55),
which associated with hypersthene, augite, and Fe and Ti oxides, was substituted by Ca-rich one crystallizing
with amphibole.. This could evidence for increase in pressure, associated with increase of H.O contents of
magma. Precipitation of amphibole, which is Ca-rich hydrous mineral, decreased the pressure and resulted in
gradual decrease of Ca-contents in plagioclase. Crystallization sequence coincides well with experiments on
crystallization of Mt. St. Helen volcano rhyodacites at 885AC (Ricker et al., 2015).

Our results show that dacitic magma of the catastrophic Pleistocene-Holocene eruptions of the Lvinaya
Past caldera was a mixture of rhyolitic melt with restitic minerals (pyroxenes and plagioclase) and newly
crystallized plagioclase, amphibole and quartz assemblage.
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