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Background 

Magmas erupting from Izu-Oshima volcano have been interacted with those from Izu-Tobu volcano

(Ishizuka et al., 2015, EPSL). Ishizuka et al. (2015) clarified geochemical evolution of Izu-Oshima volcano

based on whole-rock geochemical analysis of Izu-Oshima onland samples. In order to extend their

previous study, we analyzed melt inclusions in a submarine core.  

 

Samples and analytical methods 

We recovered a 25-cm long submarine push core from the seafloor located as far as about 10 km east of

Izu-Oshima volcano during the research cruise KR21-16. This core comprises of tephra layers deposited

from 4,500 y.B.P. to 3,200 y.B.P., where ages were determined by 14C dating of foraminifera. The push

core samples were divided into ten parts, each of which is 2.5 cm long. We then collected minerals

(olivine, plagioclase and orthopyroxene) from each part and polished them until the surface of the melt

inclusions were exposed. Volatile elements (H2O, CO2, S, F and Cl) and P2O5 were analyzed by SIMS, and

major elements were analyzed by EPMA. For larger melt inclusions, we also analyzed trace elements by

LA-ICP-MS.  

 

Results and discussion 

We finally analyzed 100 melt inclusions (51-55 wt% SiO2) in total. Geochemical data of melt inclusions

can be separated into 3 groups. Group A melt inclusions are dominant at upper levels of the push core,

which corresponds to Izu-Oshima melts (Ishizuka et al., 2015). Systematics of H2O and CO2

concentrations of Group A melt inclusions demonstrate that crystallization differentiation took place at

P<100 MPa. Group C melt inclusions are dominant at lower levels, which is hybrid magma of Izu-Oshima

and Izu-Tobu magmas. Systematics of H2O and CO2 concentrations of Group C melt inclusions

demonstrate that crystallization differentiation took place at P>100 MPa. Group B melt inclusions are

dominant at intermediate levels and show intermediate characteristics between Group A and Group C

melt inclusions, suggesting that Group A and Group C mixed. We argue that melt composition of

Izu-Oshima volcano evolved from Group C, Group B to Group A from 4,500 y.B.P. to 3,200 y.B.P.

 
Izu-Oshima volcano, melt inclusion
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The conditions suitable for the quantitative analysis of xenotime from the Takehara mine in Mie

Prefecture, Japan, using EPMA were investigated. First, a qualitative analysis was performed to identify the

major elements and determine the characteristic X-ray positions and the appropriate background

measurement positions. In cases where the overlap of peaks was significant, a pulse height analyzer was

used when higher-order lines overlapped. An interference correction factor was determined to correct the

measured intensity when first-order lines interfered.
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Microstructures, materials, and chemical compositions of four metal-smelting slags and two specimens of

corroded ironware from the Early Iron Age Yasin Tepe site in northeastern Iraq were analyzed with a

scanning electron microscope equipped with an energy-dispersive X-ray spectrometer (SEM-EDS) to

examine the technical level of the Iron Age iron-smelting in the frontier area of West Asia. Two types of

metal-smelting slag were identified in the slag samples: copper smelting slag and iron smelting slag. The

surfaces of both types were covered with a thin altered film. The copper smelting slag was vitreous with a

light greenish interior and consisted mainly of Ca-Al silicate glass and precipitated crystals of augite. The

slag also contained tiny fragments of limestone in the process of melting reaction. The ironmaking slag

was black vitreous inside and composed of dendritic crystals of wustite, Ca-Al silicate glass, and Ca-Al

silicate mineral precipitates. The Ca-Al silicates were found to have precipitated at 1200-1300 degrees.

Small pieces of limestone in the middle of the melting reaction were also observed. Since limestone is

abundant around the site, it is thought that limestone was used as a slag-forming agent in metal smelting.

The CaO-rich slag produced by limestone incorporation is favorable for the production of high-purity iron,

suggesting that high-quality iron was produced in the early Iron Age. The ironware samples were almost

completely corroded and consisted mainly of iron hydroxide and small amounts of iron oxides. However,

some traces of metallic iron were also observed, and the metallic iron was of high quality with very few

impurities. These results indicate that iron suitable for ironware making with high purity was produced in

in the frontier area of West Asia from around 800 BCE using advanced smelting technology that utilizes

high temperatures of over 1200 degrees and limestone as a slag-forming agent.
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Michitoshite-(Cu) is a new mineral of Ge-containing platinum group minerals (PGM) discovered from the

Haraigawa, Kumamoto Prefecture, Japan. It is named in honor of Michitoshi Miyahisa (1928-1983), a

former professor of the Ehime University. The mineral and name have been approved by the IMA

Commission on New Minerals, Nomenclature and Classification (IMA2019-029a). The PGM placer deposit

where the michitoshiite-(Cu) was found is located in a small stream that crossing a clinopyroxenite mass

(Nishio-Hamane et al., 2019). Michitoshite-(Cu) is opaque, has a metallic luster, and is silver-gray in color.

It is light gray with brownish tints and shows no pleochroism and anisotropy in reflected light. The Mohs

hardness is 5, and the density calculated from the empirical formula and powder X-ray diffraction (XRD)

data is 10.78 g/cm3. The empirical formula is calculated on the basis of 2 apfu is (Rh0.95Pt0.03Ir0.01)Σ0.99[(

Cu0.36Fe0.24)Σ0.60Ge0.41]Σ1.01. The powder XRD pattern shows five strong peaks [d in A (I/I0) hkl], 2.103

(100) 110, 1.717 (3) 111, 1.487 (15) 200, 1.332 (6) 210, 1.216 (70) 211, and can be indexed as the

cubic Pm-3m (#221) with the lattice parameters a = 2.9771(11) A and V = 26.39(3) A3 (Z = 1). From

previous studies, the RhCu-RhFe-RhGe system has a face-centered cubic (fcc) structure for RhCu, a

CsCl-type structure for RhFe, and a MnP-type structure for RhGe, with the end-member of each

compound having a different structure, but the solid solution structure has not been investigated. Since

Rh[(Cu0.35Fe0.25)Σ0.60Ge0.40], which was synthesized to mimic the empirical formula of the natural sample,

had a CsCl-type structure, the crystal structure of michitoshite-(Cu) was considered to be CsCl-type.

Considering that the synthetic materials of Rh(Cu,Fe) composition synthetics were not bcc-based crystal

structures but rather fcc structures in the synthesis experiments, the presence of Ge is considered

essential for the formation of the bcc-based crystal structure. Therefore, based on the relationship

between composition and crystal structure obtained from the behavior of other synthetics, the ideal

formula for michitoshite-(Cu) is Rh(Cu1-xGex) 0 < x <= 0.5.
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Lautenthalite and wroewolfeite have been found in the dump of the Nii mine, Hyogo Prefecture, Japan.

The minerals occur in cracks of quartz containing ore minerals such as chalcopyrite, galena and

sphalerite. 

Lautenthalite is aggregates of platy crystals up to 0.5 mm in length and 0.1 mm in thick. Lautenthalite is

always in overgrowth on wroewolfeite. The mineral is blue-green in color with a vitreous luster. It is

monoclinic with unit cell parameters of a = 21.557(6), b = 6.019(1), c = 22.467(5) Å, and β= 108.06(3)°.

A WDS analysis yields the empirical formula (based on total cations = 7; water by stoichiometry), (Pb0.97Ca

0.06)Σ1.03(Cu3.97Zn0.11Mn0.02)Σ4.10(SO4)1.87(OH)6.52·3H2O. 

Wroewolfeite is aggregates of platy crystals up to 1 mm in length and 0.1 mm in thick in association with

langite, brochantite, linarite and cerussite. The mineral is blue in color with a vitreous luster. It is

monoclinic with unit cell parameters of a = 6.042(8), b = 5.637(6), c = 14.45(2) Å, and β= 93.5(1)°. A

WDS analysis yields the empirical formula (based on total cations = 5; water by stoichiometry), (Cu3.94Zn

0.04Ca0.02Fe0.01Pb0.01Mn0.01)Σ4.04(SO4)0.96(OH)6.14·2H2O. Optically, the mineral is biaxial (-) with refractive

indices α= 1.641(2), β= 1.691(2) and γ= 1.701(2), and 2V (calc.) = 47.0°.
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The Yamato mine in the Amami Oshima Island, Kagoshima Prefecture, southwestern Japan, is a

well-known manganese mine as the type locality of haradaite (Watanabe et al., 1982) and occurrences of

V and/or As-rich minerals such as roscoelite (Yoshimura & Momoi, 1964), goldmanite (Momoi, 1964),

tiragalloite (Nakao et al., 2005), palenzonaite, nabiasite, tokyoite, vuorelainenite (Yamada et al., 2008),

medaite, saneroite (Matsubara et al., 2013), poppiite (Niwa & Ishibashi, 2015), and reppiaite (Yamada et

al., 2018). In this study, we report the first occurrence of arsenmedaite in Japan.Arsenmedaite, As5+

-analogue of medaite, was reported in quartz veinlets cutting braunite ores from the Molinello mine,

which is hosted within metacherts of the Northern Apennines. It is associated with calcite, As-rich

medaite, rhodochrosite, talc, and ganophyllite.In the Yamato mine, arsenmedaite was found as from

yellow to orange-reddish granular crystals, up to 1 mm in diameter, with a vitreous lustre in siliceous

manganese ores, which consist mainly of massive hausmannite, rhodochrosite, and coarse-grained

rhodonite, with absence of medaite. Tiny crystals of rhodonite are ubiquitously included in arsenmedaite.

The occurrence of arsenmedaite in the Yamato mine differs from that in the type locality.The

representative chemical composition by SEM-EDS is: SiO2 30.12, CaO 0.99, V2O5 3.25, MnO 48.03, As2O5

13.26, H2Ocalc. 1.01, total 96.65 wt%, and they gave the empirical formula as (Mn2+
6.04Ca0.16)Σ6.20[(As1.03V

0.32)1.35Si4.47]Σ5.82O18(OH), assuming total cations = 18 and Mn = Mn2+. The empirical formula is slightly

richer in As and V and less in Si than the ideal formula of arsenmedaite, Mn2+
6 As5+Si5O18(OH). Therefore,

it is inferred that As and V partly substitute the Si-tetrahedral framework in arsenmedaite.Raman

spectroscopy detected weak peaks at 340–360 and 994 cm-1, moderate peaks at 644 and 658 cm-1, and

strong peaks at 859, 879, and 894 cm-1. These Raman peaks are comparable with those of arsenmedaite

(Biagioni et al., 2019) and medaite (Lafuente et al., 2015).Although a precise crystallographic analysis has

not been completed yet due to its rarity and rhodonite inclusions, the occurrence of arsenmedaite

possibly contributes to V/As-mineralization in the Yamato mine.
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