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Oxygen isotopes as a key to paleoreconstruction of the formation conditions
of the Verkhnyaya Avacha caldera (Eastern volcanic belt, Kamchatka)

Abstract. The use of hydrogen and triple oxygen isotopes for determining paleo-altitudes of landscapes
is a newly developed field of study referred to as “paleoaltimetry”. Previous work was focused primarily on the
Tibetan Plateau, Himalayan Mountains, and Andes. Here, we use these tools to investigate the paleo-altitude
and the origin of large-volume mafic ignimbrites (120 km?, 10 x 12 km) of Verkhnyay Avacha caldera (VC)
in Eastern Kamchatka formed 5.8 Ma. The low 3'*0 (as low as —5.03 %o) and 8D (—182 %o) values are spread
across 1.2 km depths in many sampled sections of the caldera. The results support the existence of a massive
meteoric-hydrothermal system throughout the cooling history of thick basaltic-andesitic intracaldera ignimbrite
deposit. The 5'%0 values of altering meteoric water vary from —19 to —23 %o, which is much lower than modern
precipitation of —14 %o or —11 %o estimated for the 2—-3 °C warmer climate of the late Miocene. Thus, the 5.8-Ma
meteoric-hytdrothermal system must have been fed by a high-altitude precipitation and likely glaciers.

Vcnonb3oBaHue W30TONOB KHCIOPOAA JUIS ONPENEeNICHHs MaleoBhICOT JaHAmadToB B Ha-
CTosAIIIee BpeMsl SIBIISIETCS HOBOM 00macThio uccienoBanuid. [Ipenpaympe paboThl B 3T0H o0macTu
OBLIM COCPEIOTOUYCHBI, B IEPBYIO odepens, B Aumax [Ehlers, Poulsen, 2009]. Pa3uuia Mexay u3o-
TOTIHBIM COCTABOM METEOPHBIX OCAJKOB Ha YPOBHE MOpS M Ha OOJBIINX BBICOTAX MO3BOJISIET BBI-
MOJTHHUTH KOJTMYCCTBEHHYIO OIICHKY IpONUIbIX BeIcOT [Rowley et al., 2001] 1 paccuuTars CKOPOCTH
TOJHSATHUS FIIH SPO3UH.

Hamm paGoThl HampaBieHbl Ha BBISBICHHE YCIOBHH (opMupoBaHUs BepxHeaBaumHCKON
kanpaepsl (BK), pacnionoxennoit B BocrounoMm BynkannueckoM nosice Kamuarku. Bepxuemuorie-
HOBBIE 0a3ajbT-aHIE3UTOBBIE WTHUMOPHUTHI HCCIETyeMOW KajbAephbl MOKPBHIBAIOT 3HAYHTEIbHBIC
tepputopun (10 x 12 kM, 120 km?®) [Bergal-Kuvikas et al., 2019]. Mcnons30BaHue CpaBHUTEIb-
HOTO aHaJM3a PacIpOCTPaHEHHUS KalbAep C 0a3aibT-aHIE3UTOBBIM COCTABOM ITOPOJ] TO3BOJIHIO
UACHTU(HUIUPOBATh HAM BCETO IIATh MOJOOHBIX Kajbaep M3BeCTHHIX B Mupe (Macas B Hukaparya,
Bunappuka B Unmm, Ko Anb6anu B Utanuu, Tanna u Canra Mapus Ha HoBwix ['ubpuaax) pac-
MOJIOKEHHBIX B CYOIyKITMOHHBIX 00CTaHOBKAX, UTO MOKa3ano yHukaabHocTh BK [beprans-Kysukac
u ap., 2019].
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HoBble aHHbIe 10 M30TONAM KHCIOPOJa CBUACTEILCTBYIOT O TOM, YTO BHYTPHUKAJIbACPHbIC
uraumMbputel BK gemoucTpupytor HU3KHe 3Ha4deHus 6'°0, gocturarorue —5.03 %o, u 6D —182 %o B
Juarna3oHe youH 1.2 KM B HECKOJIBKUX 0TOOpaHHbBIX pa3pesax [Vialichka et al., 2024]. Pe3yasrarst
MO/ITBEPXKJAIOT CYIIECTBOBAHUE MAaCCHBHOW METEOPHO-THIPOTEPMAaIbHONW CHUCTEMbI Ha MPOTSKE-
HUH JUTUTEIILHOM KCTOPUHU OCTHIBAHHS MMMPOKIIACTUYECKUX TOTOKOB, 00pa3yOLIUMX UTHUMOPUTOBEIC
tomm BK. TTo Hamum onenkam, 3HaueHus 8'%0 MeTeOpHON BOIBI COCTABIISAIOT BCEro ot —19 o
—23 %o, YTO HAMHOTO HIDKE TAKOBBIX COBPEMEHHBIX 0CaakoB (—14 min —16 %o), OlleHEeHHBIX s
kiumara Kamuarku, noreruiesmiero Ha 2—3 °C B KoHIIE MUOIIeHA. TakuM 00pa3oM, METEOPHO-TH/I-
porepmainbHas cuctema BK 3aBucena ot BRICOTHBIX OCa/IKOB U JIGAHUKOB.

Hccnedosanue evinonneno 6 pamxax npoexkma PH® Ne 22-77-10019, https://rscf-ru/
project/22-77-10019/.
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Physicochemical parameters of Kamchatka volcanogenic complexes formation:
fluid inclusion data

Abstract. Physicochemical conditions of volcanic island-arc magmatism in Kamchatka are established
as a result of mineralogical and fluid inclusion studies. The composition of melt inclusions and minerals
indicated the PT-parameters of magmatic systems of a number of volcanoes: Tolbachik, Ichinsky, Uksichan
and Gorely. The depths of crystallization of minerals for these volcanoes are determined; they are consistent
with geophysical data on the levels of accumulation (reservoirs) of magma. For Gorely Volcano, the presence
of primary syngenetic melt and fluid inclusions is established directly indicating the phase separation (boiling)
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