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Origin of Na/K diversity of basaltic magmas from Rishiri Volcano

Hajime Taniuchi* (Shizuoka Univ.), Takeshi Kuritani, Mitsuhiro Nakagawa (Hokkaido Univ.)
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Isotope and REE compositions of Miocene basalt in the central Kii

Peninsula, Japan
Takaharu SATO"(Osaka Museum Nat. Hist.) and Masataka AIZAWA (Ryukyus Univ.)
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Setouchi basalt and HMA data are from [4],

Shionomisaki data is from [5]7.

3CHER  [1] Miura and Wada, 2007, JVGR, 167,
271; [2] FEIHE, 2020, kL4 2020 4T F4,
94 ; [3] =k - KFIKZAFF G, 2006, HiEk
B, 60, 403;[4] Shimoda et al. (1998),
EPSL, 160, 237 ; [5] =% - A (1989) Hh
B2 96 £ T, 508 ; [6] HrEIED,
2007, HEHE, 89, 395.
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*Corresponding author: qzt00360@nifty.com
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Petrography of Shikanoshima basic rocks at Itoshima Peninsula.
M. Ifuku, T. Miyamoto®, and K. Shimada (Kyushu University)

The Shikanoshima basic plutonic rocks are emplaced at the Shikanoshima Is. and Itoshima
Peninsula of northern Fukuoka, north Kyushu, associated with Shikanoshima granodiorite (Karakida et
al., 1994). The plutonic rocks are characterized by coarse-grained euhedral hornblende. Their
occurrence is important to understand their origin and relation between them and surrounded
contemporaneous plutonic intrusions. The origin of the basic intrusion on Shikanoshima Is. has been
discussed in detail as Yuhara and Uto (2007) and Tiepolo et al. (2012), however, there are few studies
about the basic intrusion on the Itoshima Peninsula. In order to considering about the origin of the
mafic intrusion, it is necessary to understand the situation and detailed relationship of each other in
each distribution. Therefore, in this study, the mafic rocks in the Itoshima Peninsula was described for
considering the origin of the basic plutonic intrusions.

The Shikanoshima basic rocks on the Itoshima Peninsula were grouped following with a
maximum grain size of hornblende into to coarse (> 5 mm), medium (1 - 5 mm), and fine (< 1 mm)
groups. At the southwest of Itoshima Peninsula, the mafic rocks with fine to medium lithology were
observed in contact with the Shikanoshima granodiorite. ~The boundary between mafic and
granodiorite changed gradually, and no clear discontinuous boundary could be found. On the northern
side, coarse grained mafic rocks were also found with the medium to fine mafic rocks and granodiorite.
These mafic plutonic rocks were commonly composed mainly of hornblende (Hbl), plagioclase (P1),
and quartz (Qtz), with minor amount of biotite (Bt) and microcline (Mc) subsequently. The Hbl in the
fine-grained mafic rocks showed an equigranular structure together with Pl and Qtz of the same grain
size. In the medium and coarse grain mafic rock, some euhedral Hbl were colored green uniformly
and others had a brown color near the core and a light green color on the rim side. They were
commonly surrounded by Pl, Qtz, and Mc, and sometimes contained Bt and Pl in them. In some
samples, Clinopyroxene (Cpx) was found in matrix and inclusion in Hbl. The chemical compositions
were analyzed for medium to coarse-grained mafic rocks for monitoring between color change and
composition of coarse Hbl. For all Hbl, the brown part tended to have more Al and Ti and lower #Mg
(= Mg/ (Mg + Fetr)) than green ones. Also, temperature and pressure were estimated approximately
to 1.8-2.0 kbar and approximately 650-710°C following to Hbl geothermo-barometry of Mutch et al.
(2016) and Holland and Blundy (1994). Therefore, it is considered that Hbl was crystallized from host
magma under these temperature and pressure conditions, then other felsic minerals were substantially
crystallized in the emplacements from the Itoshima Peninsula. In addition, the difference in lithofacies
characterized by constituent minerals, especially grain size of Hbl, were possibly influenced by the
composition of the host during their crystallization.

References; Holland and Blundy (1994): Contrib. Mineral. Petrol., 116, 433-447. Karakida et al. (1994): Geology
of the Fukuoka district. 1:50000, Geological Survey of Japan, 192p (in Japanese with English abstract). Mutch et
al. (2016): Contrib. Minera l Petrol., 171, 85. Tiepolo et al. (2012): Jornal of Petrology, 35, 6, 1255-1285.
Yuhara and Uto. (2007): Jour. Geol. Soc. Japan,113,519-531.

Keywords: Shikanoshima Basic rocks, Hbl geothermobarometry, whole rock compositions.
*Corresponding author: miyamoto@geo .kyushu-u.ac.jp
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Petrogenesis of the Khangai granitoids, central Mongolia: Implications
for the crustal generation

Boldbaatar Dolzodmaa* (Kyushu Univ), Yasuhito Osanai (Kyushu Univ),
Nobuhiko Nakano (Kyushu Univ), Atsushi Kamei (Shimane Univ),
Tatsuro Adachi (Kyushu Univ)

Mongolia is the heartland of the Central Asian Orogenic Belt (CAOB) and that CAOB is
renowned for the massive generation of juvenile crust in the Phanerozoic. In central Mongolia, the
Khangai basin filled by Devonian to Carboniferous sedimentary rocks (Kelty et al., 2008; Purevjav and
Roser, 2012; Erdenechimeg et al., 2018) and intruded by voluminous granitoid plutons in the Late
Permian—Early Triassic of 269-237 Ma (Jahn et al., 2008; Yarmolyuk et al., 2016; Dolzodmaa et al.,
2020). We present new whole-rock Sr—Nd isotopic data and combining with previous our published
geochemical, geochronological data set on the Khangai granitoids (Dolzodmaa et al., 2020) emplaced in
central Mongolia. The Khangai granitoids have unique geochemical and isotopic features, to know the
origin(s) of them is important for understanding crustal generation. The Khangai granitoids can be
divided into two stages magmatism: (1) 269-248 Ma granitoids that consist of Bt—Hbl granodiorite with
mafic microgranular enclave and Bt granite have high-K calc-alkaline, I-type granite affinity, on the
other hand (2) associated 238-237 Ma granitoids consist of pegmatitic granite have a post-orogenic A-
type affinity. Both Bt—Hbl granodiorite and Bt granite have SiO, content ranging from 54.44 to 75.93
wit% and both define a single trend on silica vs. major and trace elements diagrams that likely reflects
fractional crystallization processes (Dolzodmaa et al., 2020). Using whole-rock chemical data, Bt—Hbl
granodiorites and Bt granites plotted on the hornblende, biotite, and plagioclase vector diagram indicates
that these two suites of granitoids can be linked by the fractionation of plagioclase and hornblende
(Dolzodmaa et al., 2020).

Newly obtained whole-rock Sr—Nd isotopic data of (1) granitoids have a low variation of
initial 87Sr/88Sr ratios between 0.7062 and 0.7283 and characterized by near-zero ena(T) values of —2.13
~ +1.11 suggests that granitoids may have been derived from a source composed of juvenile material
involving crystal fractionation and assimilation processes supported by above geochemical features
whereas (2) granitoids have high initial 8 Sr/%Sr ratios between 0.7128 and 0.7576 and show near-zero
end(T) values of —1.68 ~ —1.52 suggests that the (2) granitoids may be formed by assimilation fractional
crystallization processes with the interaction between lower crust derived magma and meta-sedimentary
rocks supported by their high silica concentration ranging from 71.46 to 78.32 wt% and have high
TFe,0s/MgO, Ga/Al values, strong depletions in Ba, Sr, relatively flat REE patterns, significant negative
Eu anomalies, and high-K calk-alkaline compositions (Dolzodmaa et al., 2020).

Keywords: central Mongolia, granitoid, whole-rock Sr—Nd isotopes, Assimilation fractional crystallization (AFC)
process

*Corresponding author: odmaa390b@gmail.com

@Japan Association of Mineralogical Sciences. - R6-04 -
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Gabbro—Diorite—Tonalite complex: Formation of juvenile crust in active
continental margin, Cretaceous north Kyushu batholiths, southwest Japan
M. Owada* (Yamaguchi Univ.), S. Toyama (Al United Eng. Inc.), A. Kamei (Shimane Univ.)

Y. Osanai, N. Nakano, T. Adachi (Kyushu Univ.)

The magmatic processes in subduction zones are one of important issues to understand the evolution of

continental crust through the earth’s history. The gabbro—diorite—tonalite complex in the Sefuri

Mountains, north Kyushu geochemically resembles high-Nb basalt, high-Mg andesite, and adakite,

respectively, and shows juvenile character with positive epsilon Nd isotopic compositions. These rocks

were produced by partial melting of metasomatized wedge-mantle and already underplated mafic lower

crust during 115 to 105 Ma. Considering the early Cretaceous tectonic setting, the magmatism occurred

as an unusual heat flow due to mantle upwelling affected by the slab rollback.
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Keywords: High-Nb basalt, High-Mg andesite, adakite, slab rollback
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Architecture of the lower crust beneath the fast-spreading axis of the

Oman Ophiolite deduced from the ICDP Oman Drilling
Susumu Umino (Kanazawa Univ.), Yuki Kusano, Osamu Ishizuka (AIST), Takahiro Fudai (Pacific

Cement, Co. Ltd.), Akihiro Tamura and Tomoaki Morishita (Kanazawa Univ.)
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Intrasegment variation of oceanic crustal structure of the Oman Ophiolite

Soma Okada, Susumu Umino (Kanazawa Univ.), Yuki Kusano (AIST), Sumio Miyashita (Hokkaido

Sogo Chishitsu), Yoshiko Adachi (CRIEPI)
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Petrology of pumice stone in the 39 ka caldera-forming eruption of
Mendeleev volcano (Kunashir Island)

Alexey Kotov'*, Sergey Smirnov?, Noriyoshi Tsuchiya?, Masaoki Uno?
(*!Graduate School of Environmental Studies, Tohoku University, ?Institute of Geology and
Mineralogy, Siberia Branch, Russian Academy of Sciences, Novosibirsk)

Caldera eruption of Mendeleev volcano occurred about 39 thousand years ago on Kunashir
Island. The volume of pyroclastic material is estimated at 60 km?®, which makes this eruption one of the
largest eruptions of the Upper Pleistocene in the Southern Kuril Islands.

The pumice stones of the caldera eruption are dacitic. The proportion of porphyry phenocrysts
in pumice is not higher than 20 vol. %. Phenocrysts are represented by plagioclase, augite, hypersthene,
quartz, magnetite, and ilmenite, immersed in glassy groundmass. Amphibole was found only in the form
of crystalline inclusions in pyroxenes. Amphibole is Mg-Fe®** hornblende (Al;Os 7 - 11 wt. %). To
estimate pressures, we used an amphibole geobarometer (Ridolfi et al., 2010). We argue that the
amphibole is a relic of a mineral association which formed during the partial melting of crustal
metabasites of Kunashir Island. Thus, the estimates of the PT parameters correspond to the process of
generation of the melt that participated in the formation of the upper crustal magmatic chamber. The
maximum estimates of the PT parameters were about 3 kbar and 920°C. Most of the compositions of
amphibole correspond to 1-2 kbar and temperatures of 780 - 890°C. Melts were formed at high fO,
corresponding to the NNO +0.1-1.9 buffer.

Pumice phenocrysts often contain primary glassy melt inclusions (MI). Sometimes these MI’s
contain empty shrinkage bubbles. The composition of MI corresponds to low-K,O dacite-rhyodacite.
MTI’s differ from the bulk rocks by a higher SiO, content and do not differ in alkali content. The most
important part of this study is to determine the content of volatile components in the melts that
participated in the caldera eruption. By combining the methods of Raman spectroscopy and the
measurement of oxygen by the EMPA EDS, we found that MI’s contain from 4.2 to 7.4 wt. % H,0. At
the same time, the water content in the glass of the groundmass does not exceed 4.5 wt% H-0, which
indicates significant losses of volatile melts during a caldera eruption. Comparison of the content of
volatile components in glasses of the groundmass and in melt inclusions allows us to estimate the amount
of volatile components emitted into the atmosphere during a caldera eruption.

Phenocrysts of plagioclase and clinopyroxene also contain primary and pseudo-secondary fluid
inclusions (FI). The features of the composition and location of FI’s show that during the evolution the
melt degassed. And this degassing is not associated with the final large eruption, as indicated by the
presence of pseudo-secondary Fl. Also, combined melt inclusions were found. They are represented by
melt, trapped non-daughter crystals and two-phase fluid segregations (liquid H,O and gaseous CO,).
These inclusions indicate that the fluid pressure in the chamber could have exceeded the lithostatic one.
An additional drop in lithostatic pressure (for example, due to the rise of magma) allowed additional
portions of fluid to migrate from the glass of the melt inclusion into these segregations. The data obtained
make it possible to accurately describe the evolution of magma from Mendeleev volcano before the
caldera eruption and to compare it with other Pleistocene-Holocene calderas of the Southern Kuriles.

References

1. RidolfiF., Renzulli A., Puerini M. Stability and chemical equilibrium of amphibole in calc-
alkaline magmas: an overview, new thermobarometric formulations and application to
subduction- related volcanoes, 2010, Contrib. Mineral Petrol 160:45-66

Keywords: Melt inclusions, Caldera eruptions, Dacite
*Corresponding author: kotov.alexey.s1l@dc.tohoku.ac.jp

@Japan Association of Mineralogical Sciences. - R6-08 -



R6-09

b i B

— AR A AR R E 22021 FE S - B

FNidar #2454 FBXBEED

B0 - HhERIEARITIR

fregede, %

i (] [UBEK), Dutta Dripta (4 v F TR AR v R4 1),

4 HZE, ‘ZEHKHK FE/N @EEHERK), /M R, SEEE (ZHEX) |,
RKEST (JAMSTEC &%= 7H)

Petrological and geochemical studies of igneous rocks in

the Nidar ophiolite complex, northwest India
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