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A Maossbauer Study of Basalt and Mantle Xenolith in Jeju Island
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This study aims to compare the oxidation state and magnetic properties of iron ions in basaltic rocks and mantle xenoliths collected
from the Gyoraeri area of Jeju island using X-ray diffraction (XRD), X-ray fluorescence (XRF), and Mdssbauer spectroscopy. XRD
results revealed that the basaltic rocks primarily consist of plagioclase, olivine, and orthopyroxene, while the mantle xenoliths are
mainly composed of olivine, orthopyroxene, clinopyroxene, and small amount of spinel. Mdssbauer spectra shows that the Fe**/ZFe
ratio is significantly higher in basalt samples (0.17~0.19) than in mantle xenoliths (0.025~0.026), indicating that the xenoliths formed
under more reducing conditions. This results highlights how iron oxidation states and magnetic properties vary with formation
environment. The findings in present study support the interpretation that basaltic rocks originated in a more oxidizing crustal setting
than the xenoliths. In contrast, the xenoliths reflect a deeper and more reducing environment in the upper mantle. This study applies
Mossbauer spectroscopy to mantle xenoliths from Jeju Island, offering a distinctive analytical approach and valuable insights into the
redox state and geochemical evolution of the region’s upper mantle.
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Fig. 1. (Color online) The geological map of Jeju island (a) and the
photograph of basalt and mantle xenolith (b).
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Table 1. Whole-rock major element compositions (wt.%) of Jeju
basalt and mantle xenolith (*t: Total Fe as Fe,O3).

Sample 1-B 1-Xe 2-B 2-Xe
SiO, 49.1 438 48.5 47.7 43.8
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CaO 7.67 2.54 7.60 7.55 2.53
Na,O 3.47 0.26 3.46 3.47 0.26
K,O 1.92 0.05 1.93 1.92 0.05
P,0s 0.58 0.02 0.58 0.56 0.02
Total 99.4 99.3 98.4 97.1 99.1
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Fig. 2. (Color online) (a) The geochemical classification diagram of K,0-SiO, [26] (b) total alkali vs. silica (TAS) diagram [27] basalt (1-B, 2-B)
from the Jeju Island. Sample symbols: black square = 1-B; red circle = 2-B.
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Fig. 4. (Color online) The Mossbauer spectra for basalt on Jeju Island.
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Table II. Results of Mdssbauer spectra for samples of 1-B, 1-Xe, 2-B, and 2-Xe (*Ol: Olivine, CPX: Clino-pyroxene, OPX: Ortho-pyroxene,

Spi: Spinel).

Sample Type LS. [érsnm/s] QS [Amm/s] Area [%] Attributions
DI 0.92 2.86 46.7 Ol (Fe*)
1-B D2 1.01 1.79 33.9 CPX (Fe*")
D4 0.45 1.35 19.4 Fe*
0.94 3.06 43.8
D1/D3 Ol/OPX (Fe*)
0.91 2.89 36.6
1-Xe
D2 0.95 2.17 17.1 CPX (Fe*")
D5 0.28 0.82 2.50 Spi (Fe*")
DI 0.93 2.89 478 Ol (Fe*)
2-B D2 0.78 2.13 34.4 CPX (Fe*)
D4 0.21 0.55 17.8 Fe**
0.94 2.99 44.5
D1/D3 Ol/OPX (Fe*")
0.85 2.95 28.0
2-Xe
D2 0.91 2.17 24.8 CPX (Fe*")
D5 0.17 0.68 2.68 Spi (Fe™)
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