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Q9F: gk YNBSS EA5H B AN SHL serstudt AFE ARUIF FA W (For)o] EHAE BE 242
o] FEI} u|FdA HJES B 71t AFAES WE /559 FAAE YA FHSI0; = 47.2-54.5%, MgO =
5.5-8.7%, ALO; = 14.1-16.8%, K,0 = 0.6-3.2%)< At (S0, = 53.2-55.7%, MgO = 5.0-6.0%, ALO; = 14.7-15.4%, K,0
= 0.6-0.8%)°] H]3] thef/dS Bt} ofdZe]A|ge &l A dRUFe 2] 4H Y HE /52 47 xEARAS
2 EREY, 1-dFug ¢gE] A5 &3] & dith ME 28559 (La/Yb)y HlE 5.1-16.22 A 3H(2.4-5.5) v|3|A |
2 H9E dot. o] oS 2d WEC) o]dAdo] glon, @R WELE WEoA BH&FE o AAFE L, X+ A7 up
ul oA E3tEntE AL ujgitt. AlF WE /55004 TEE =K, Ba, Pb, Eudl| 4] ¢K(+)9] o3} ALO; 3 52 ¢
WE &oll K-hollandite7} ZFH=E|0] 932 AARRITE WE ZJEOA TREE PoAQ ¢ oldmt o gtoz Bid
(Zr/Hf)y B 28], 34 T I AQAAT (FHEAHE AlEE2A 0| EQ E4 7FeAd o] f5Ht o] R34 1-g F g9
AYagol sutE]o] WE Moo FA =] thrt, Asshe EF &0l htEo] A sHigso AREHUS Ao2 =3
k.

F00: JIFE, 32 HE XT2E K-hollandite

ABSTRACT: We determined the major and trace element concentrations of olivine (Fo77.s3)-hosted melt inclusions from Jeju basaltic rocks
in order to understand the nature of upper mantle heterogeneity beneath the Korean Peninsula. Heated and re-homogenized melt inclusions
show a wider compositional range in major element concentrations (Si0,=47.2-54.5%, MgO = 5.5-8.7%, ALO; = 14.1-16.8%, K,O = 0.6-3.2%)
than the host basaltic rocks (Si0,=53.2-55.7%, MgO = 5.0-6.0%, AL,O; = 14.7-15.4%, K,O = 0.6-0.8%). Unlike host basaltic rocks, which
belong to the sub-alkaline series, some melt inclusions are classified as an alkaline series or the high-alumina alkaline sub-group. The (La/Yb)x
ratios of melt inclusions range from 5.1 to 16.2, which is a wide range compared to those of the host basaltic rocks (2.4 to 5.5). This diversity
suggests that the upper mantle beneath Jeju Island is heterogeneous, and that basaltic melts are produced by fractional melting in the mantle
and subsequently mixed in crustal magma chambers. Positive anomalies in K, Ba, Pb and Eu, and relative enrichments in AL,O; observed
in Jeju melt inclusions suggest that K-hollandites may reside in the mantle source. Positive anomaly in P, and the positively fractionated (Zr/Hf)x
ratios of the Jeju melt inclusions indicate the possible presence of apatite or its high-pressure phase, and carbonated eclogite in the mantle
source. The enriched materials residing in the stagnant paleo-Pacific slab in the mantle transition zone might have been entrained by the
ascending plume, resulting in the Jeju volcanism.

Key words: Jeju Island, basalt, melt inclusion, K-hollandite
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YWE Z8E(melt inclusion) WMEO|L} x| Zto)| A w2
A ek 2 4ol 28 Qe vhanh ARl o g
ojtlh WE ZJE2 W35 (host mineral)o] Ef2l&H o2
dvhe B¢ S At 2ol Wtk B¢ fEE
2 FYstAY iAo g B 2Hs| Z2AstEh 2%
o] Aot B¢t Y H WE Z/HEL 3] &7t EA
Stz wtukE MELET) Y ohant AA" oA o)™
23] o] ARofA WAETTHA, WE Z/HE9 JES
Ao A sk AEAE, A4EE 9 viavt g
22 3ol oA v 7] o]F o) 7] npanf AJ&of of
3t AR E AFE 4 Atie.g., Sobolev and Shimizu, 1993;
Saal et al., 1998; Schiano, 2003). 13y WE LG5S
234 ¥ A7 vpanpt dgsiAY AEES A= F
o BFES ASTUAY B ZHEY Hof| BFE|
BETAY & 45 7] E(shrinkage bubble)?] 4 5
ol eJafjA] AJ=o] HMSlE 4= Itk e.g., Roedder, 1984; Cottrell
et al., 2002; Danyushevsky et al., 2002). 11} 2}52]
A& 3Hrehomogenization) A3 oL} E= XA A
(numerical reconstruction) AL Folo 27| ARO=Z
E G 4= Qlti(e.g., Danyushevsky et al., 2002; Schiano,

pr
ret
i

2003; Kent, 2008).

AYHe el 49 1Y vhaskls 7by wA
A& = FAMEDEo|tHe.g., Wallace et al., 2021). 7
A2 di7lie] @RS o] tisia B2 o)7] Wi
o, A7He AlY Eot i X8 F RAERY 4EAE 5
of SalH WE EHEe] o] 5 ThsA FolAl Ay
FHCottrell et al., 2002; Spandler et al., 2007). T-EhA]
Ao 29€ AE Z/EL2 27| vkant A&l 717t
H WEAA Y REE5 I, WE o|FA, vian &3 1}
A Sof st AR E Alget 4= 9ltHe.g., Maclennan, 2008a,
2008b; Choi, S.H. ef al., 2013; Choi, H.-O. et al., 2017).
Asolx FAE vl A WEAA 1w s
AEAE HAET = Y= Z(Kelemen et al., 1995),
HAole A2k W vkt gollA E31E7] o[ 9] thekgt
el e} eslo] 9he 4 ik

AlFe TR oA BEE Al47] SHibdolthe.g.,
Lee, 1982; Park and Kwon, 1993; Tatsumi et al., 2005; Choi
et al., 2006; Brenna et al., 2010; Koh et al., 2013; Kim et
al,, 2019). A= MM 2 A A LY dFL-=
QP20 7 A E o] URITE, o] of b (sub-
alkaline) 2] Z&g]olo] E(tholeiite) A€ &F-8F4 o

126°10°E

33°30N 4

33°20N 4

33°10N 4+ L3
0

126°30°E

126°50°E

Lava 900 ~ 650 ka
Lava 650 ~ 500 ka
Lava 500 ~ 300 ka
Lava 300 ~ 200 ka
Lava 200 ~ 100 ka
Lava < 100 ka
Volcanoclastics(tuff)
Sediments

Scoria cones

1 5 10 km

oRRODENEN

Sample location

Fig. 1. Simplified geological map of Jeju Island (after Koh et al., 2013; Kim et al., 2019) with sample locations.
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Ateto]l A A B ol AAl Abolof]l FAE O] UTKChoi et
al., 2006, Brenna et al., 2012; Baek et al., 2014; Choi, 2022).
Sr-Nd-Pb 94 240 &Jshd AlFe FrdFe= 2
A SN EFYe] TLHE(DMM, Depleted MORB
Mantle)¥} F-3HHE €}9]2(EM2, Enriched Mantle Type 2)
o] ko g2 F/JE WEoA 71e A= A Qlrke.g,
Choi et al., 2006; Kim et al., 2019; Choi and Liu, 2022).
ol THIFE EHX| o] A7) SHICIEAL SHE, S, Ul
=, A 74 S)9o] DMM-EMI (Enriched Mantle Type
1)9] 2¢O 2 A WEA F2hE Ak AHFETKChoi
et al., 2006, 2020; Kim and Choi, 2021; Choi and Liu,
2022). EM1% 94 (end-member) 2] J&-L 3= 5242
£ 2F2.0 Ga Zofl A Y=]o] W& Zo|tholl “gA|=]o](stagnant)
Sl (3hK-hollandite ¥ E|AEo] 4= 1L IckKuritani
et al., 2011, 2013; Wang et al., 2017a; Choi et al., 2020;
Kim and Choi, 2021; Choi and Liu, 2022). ¥F# o]l EM23%
RS HER YUY S A o= wE A7E Qo A
3k LY A E BFEY 7FsAol AI71E HE YEH(Cho,
2022; Choi and Liu, 2022; Kim et al., 2023). 181} EM1
I EM2% 9% A=Y 247 A4 A Zpol7} Ay
T ZEAQ Aol tisiM= oF7HA] T&3] =2 =HA|
T35}k K-hollandite= AAFA 9] 21¢HAH(>~10 GPa)o|Th
(e.g., Schmidt, 1996; Rapp ef al., 2008). SHt= }5Lof Q)
= WE W 73 229 oF ol gt Hrt AU HS
A5k, 2 AFolA= AT AFAE A FollAl 273
Imm o) =2719] A WS 7HA AL Qs AlRE Tt
2= A &of| £ Ho Q= WE EZ{-E3 M (whole-
rock)®] /&) nlEFA JE BAS A=ty 2 4
TE S5t e AFE AFYRE LT 2L e
£oll&= K-hollandite7} 2 7Hs/dol A A=
gt ok Q13 B I 1M GHEAME ol
SEA|EY EA) 7FsAoll thsiA & =23ttt

-

(=]
2. 24U

B ATE IS AuA wEe TR g A
ARG PY ARE AFE Tt FAL Ao
AZFATHTH 1). AL LA 95 ARE P2E Fup
o= AT 27 5 mm "|YEO.E EAF 5 Milli-Q2 Al
H5}31, vk 2 Yagate ball mill) AHg3Ho] Rk T
Stk FAE Qe PRl X-4 97 B
(XRF)o.2 E49tt 5 A|E2] BIR-17} MO-52 A4
& 74 FANE ALgStel dlolHE Hejstgon, ol
71 B4 AU 5% ol GEkGE 1). AL mjaky
& FFE At Letel 079 ActLabol FEAT &

ehznt Qe 2A710CP-MS)E AHgate] 2Aiech A
Wl BZAR(BIR-1, JR-1)2] BA] Bado] 7]4kstod £10%
Z 3R ).

23 ) WE EHE) AR BYsh] golo] =
&2~ Clermont-Ferrand 2] Magmas et Volcans &51-24~0] 4]
Vernadsky® 712 &7 2H|o]X|(Sobolev et al., 1980)
S ARESte] 7HE A ST Tron-Wiistite B o]
Gt Ask-2hel 27519 FA|E He ti7]ollA Ao]
6mmo| 2] PtooRh;o FH &4 A4S 7HEsto] X
A, 71, 5882 23T 25 AR
Ztjo] 835 Pt-PtyRh;o @ H(thermocouple)E 53l
24E L5 240 HYEE of 20CHom, Ax
o Aufl 8 2%(1064C)E Bt BE AL
Egol ¥y 4= W2 g auo] 2a7] 93 2
0C~900C o)X= 0.9C/s, 900C o)Al A= 0.4C/se] 7}
S 2 YT HUE I/EY FH3 2=+ 1218-
1293 CE Tt E 2). YA F ARE Antste
WE E9ES HHOR w3 & Arkdny BaS
Saystact

Jietele] 2UsE WE FHE B AP 7
AE LA 3RS Magmas et Volcans 40| 4] CAMECA
SX-100 AR RIS AFgS1] 2k $2d A
Fof gt 42 FAE Y4(Na, Al, Si, Ca, Fe, Mg, Ti,
Mn, K, P)2] < 15 kV, 8 nAo]A, S€] A< 15 kV, 80
nAoj|A tjZ# A)(defocusing) H(5-10 um)Z AF&3ko] &=
slsick b4 242 W 27 1 um, ¥ A 15 nAGA
DAt 24 A7 28] A9 102, W] A9 S
29t} S= B oA Z1z2F 1024 S| 2 BAstgich
S9] A& A= ~50 ppmo| L, E4 8= 10% ©]
Wgtch BAole Hel W gy e Aok S AHsle
o Tk, St 2ulau el vjol 228 E2of w2l VG2 @
FoF AR Bk fed 249 B9, =4 f
A 52A8]1 A%9(Zek-olor 7218 @59, Jarosewich
et al., 1979; Thornber et al., 2002)5 AFg-5to] AFA 71+
DA S B A= &£ 3, 40 YERITH

A7tdd WE /29 vFd4s 22 Magmas et
Volcans 704 Blo|4] Ahut §r=Ag Bekxel ok
EX7](LA-ICP-MS) 2 E-43}9t}. o] AH]= Excimer ArF
o] (193 nm)e} Agilent 7500 CS AFEZ2} Z1FEA7]
2 4= it} E4ols 2 EE ZHEY E2HA R
tF Z-2 2%bo] ARgEGleH, I 7] 10~20 pum=
G FlojA= 2 Hz= FAE UL, Hlo| =3 Ak
u7e] 29 302, W30 3¢ 0Ech WE T2 At
3k b3l W1e] wiXutk 712 B9l NIST610 2 NIST-
6125 HAsto] A|1d W3S Bl AESHA HASI &
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Table 1. Major and trace element concentrations of host basaltic rocks.
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Sample No. JHD JINWHI1 JINWH2 Standards
Rock Type Basaltic andesite Basaltic andesite Basaltic andesite BIR-1 JR-1
GPS Position N33°3026.41" N33°16'17.81" N33°16'17.81"

E126°44'06.55" E126°42'03.26" E126°42'03.26"
Major element (wt.%)
SiO, 532 542 55.7 47.86 (47.95)
TiO» 2.0 2.3 22 0.92 (0.96)
ALO; 14.7 15.0 154 15.26 (15.5)
Fe,05 11.3 8.6 6.9 11.21 (11.33)
MnO 0.1 0.1 0.1 0.16 (0.18)
MgO 6.0 5.9 5.0 9.53 (9.7)
CaO 8.4 9.1 9.4 13.25 (13.3)
Na,O 33 34 34 1.54 (1.62)
KO 0.8 0.7 0.6 0.00 (0.03)
P,05 0.2 0.1 0.1 0.01 (0.02)
LOI -0.2 0.6 1.0
Total 99.9 99.9 99.9
Mgt 54.0 59.9 61.7
Trace element (ppm)
Ni 100 90 60 170 (170)
Co 39 29 24 54 (52)
Cr 160 290 320 380 (370)
Ba 175 207 213 47 (50.3)
Cs <0.5 <0.5 <0.5 20.9 (20.8)
Rb 17 8 6 251 (257)
Sr 292 422 440 112 (110) 30 (29.1)
Cu 50 10 10 130 (125)
Zn 110 80 80
Sn 2.0 1.0 1.0
\% 153 163 152 319 (310)
Hf 3.6 3.8 3.9 0.5 (0.6)
Nb 16 18 18 15(15.2)
Ta 1.0 1.1 1.1
Zr 143 147 148 91 (99.9)
Th 25 2.0 1.4 26.9 (26.7)
U 0.5 0.4 0.3 9 (8.88)
Pb 1.6 1.3 1.2 20(19.3)
Y 20 10 8 15 (16)
La 16.0 4.9 3.4 20.8 (19.7)
Ce 32.0 9.4 6.7 48.7 (47.2)
Pr 4.4 1.4 1.1 5.72 (5.58)
Nd 20.1 7.0 52 2.4(2.5) 22.9 (23.3)
Sm 5.5 2.1 1.7 1.1(1.1) 5.7 (6.03)
Eu 2.0 1.4 1.3 0.54 (0.55) 0.28 (0.3)
Gd 6.2 2.7 2.3 1.9 (2.0) 5.4 (5.06)
Tb 0.9 0.4 0.3 1.0 (1.01)
Dy 5.4 2.7 22 6.1 (5.69)
Ho 1.0 0.5 0.4
Er 2.6 1.4 1.1 3.8(3.61)
Tm 0.3 0.2 0.2 0.69 (0.67)
Yb 2.1 1.2 1.0 1.7 (1.7) 4.7 (4.55)
Lu 0.3 0.2 0.1 0.67 (0.71)
(La/Yb)n 5.5 3.0 2.4

* Total Fe as Fe,Os.

Mg# = 100Mg/(Mg+Fe"), assuming Fe,0:/FeO = 0.15.

LOI = loss on ignition.

Recommended values for the standards are given in parentheses.
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Table 2. Uncorrected major element concentrations (wt.%) of reheated melt inclusions in olivine phenocrysts from Jeju basaltic rocks.

Sample No. :?;ehzﬁ; Si0, TiO, ALO; FeO® MnO MgO CaO Na,O K:O P.Os S  Total Kp Rgh(‘ién)o'
JHD-1a 345 535 19 148 95 02 78 81 32 07 03 0078 100.1 044 1218
JHD-1b 435 537 19 150 88 01 79 83 34 07 02 002 100.1 048 1218
JHD-2 557 515 18 122 128 01 110 68 21 06 0.1 0002 99.1 044 1218
JHD-5 451 536 18 147 82 01 91 81 33 06 02 0032 998 054 1223
JHD-6 518 514 16 130 108 0.1 104 7.7 28 06 02 0075 988 049 1257
JHD-7 456 516 18 141 98 01 97 82 29 06 02 0040 989 051 1232
JHD-8a 478 510 17 128 126 02 103 74 29 05 02 008 99.6 042 1224
JHD-8b 232 519 17 135 113 02 105 75 25 05 03 0036 999 048 1224
JHD-9 476 491 16 129 130 01 104 75 28 05 03 0161 984 039 1256
JHD-10 591 531 19 143 97 01 98 87 25 06 03 0016 10.0 049 1236
JHD-11 308 498 19 130 150 01 94 70 17 08 02 0010 99.0 034 1293
JHD-12 328 498 18 127 130 02 106 7.7 26 06 02 0.171 993 041 1292
JHD-13 355 521 17 137 97 02 113 78 30 07 02 0045 1004 057 1285
JHD-14 591 520 17 138 98 01 101 81 29 06 02 0055 995 050 1292
JHD-15a 435 497 25 146 99 02 1001 70 34 20 06 0064 1001 0.52 1293
JHD-15b 360 494 24 146 98 00 102 68 32 20 0.5 0080 989 053 1293

JINWHI-1 478 500 20 130 92 01 129 82 26 06 03 0071 99.1 0.54 1286
JNWH1-3 299 506 23 138 87 02 110 88 29 06 04 0029 993 048 1288
INWHI1-4 503 509 22 143 79 01 115 86 29 07 03 0.043 994 0.55 1287
INWH1-5 494 495 23 140 93 01 123 88 0.6 27 03 0.05 999 0.50 1286
JINWH1-6 332 513 22 145 75 01 115 89 0.7 3.0 04 0.041 100.1 0.58 1286
INWH1-7 427 521 22 140 7.8 01 115 84 0.7 29 03 0.024 100.0 0.54 1286
JNWH1-8 423 511 22 137 82 02 126 85 0.7 29 03 0.033 1004 0.58 1286
INWHI1-9 339 477 26 159 &7 0.1 124 104 05 24 03 0.132 101.1 0.54 1284
JNWHI1-10a 28.1 494 25 146 94 0.1 120 85 09 27 03 0.074 1005 0.52 1270
JNWHI1-10b 261 498 22 138 96 02 1I.1 83 0.7 28 03 0.070 98.8 047 1270
JNWHI-10c 269 508 21 142 85 03 110 87 0.7 31 03 0.054 99.7 053 1270
JINWH2-2 282 500 21 133 90 01 132 81 27 07 03 0077 995 0.55 1279
INWH2-3a 8.0 497 21 130 101 01 116 83 27 06 05 0.077 988 044 1284
JNWH2-3b 89.7 488 2.0 130 103 02 123 79 28 07 03 0.105 984 045 1284
INWH2-4 588 507 21 136 106 0.1 113 83 28 0.6 03 0.095 1005 039 1278
INWH2-5 656 509 23 137 90 02 112 82 29 07 03 0095 994 048 1278
JINWH2-6 410 512 16 121 134 0.1 110 7.0 26 06 03 0.132 100.0 049 1280
JINWH2-8 406 505 22 137 93 01 115 83 3.0 07 03 0100 99.6 047 1277

*Total Fe as FeO".
I<D = (Fez+/Mg)olivine/(Fez+/Mg)melt~

A9] Hede &I A3l s A-EAS(USCS)) 2 At ME /29| CaO FF2 Aol v
Hulobd FFHBCR) 212 ESARE A BASIY A71E ARgsto] 4319tk BCR-2E o2 Hl BA4F 2
k. glol8 A2jof ARg-E NIST-610 % NIST-6129] 24 I}, Bug tjf-2of ol thaf] 24 JA% =7}
252 Gagnon et al. (2008)9] AL AMSSIATE vjEFAA  10%ETH EQTHE 4). 243 BY FHYLE A=319
RO YH g0z Cad] u|F 59Ya(PCa @ “Ca)S I E "ThO/Th <0.5%2 B2} £2] 4L Y4357 o
ARt Aot RE B 7he] AbEh mg WSl s B 2ol 2 BA B T Eae] gt Byo] WashA| ¢
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Table 3. Major element concentrations (wt.%) of inclusion-bearing olivines from Jeju basaltic rocks.

Sample No. Si0; TiO, AlLO; FeO MnO MgO CaO Total Fo*
JHD-1 38.97 0.00 0.04 21.39 0.15 39.78 0.22 100.5 76.8
JHD-2 39.29 0.01 0.02 20.67 0.25 40.48 0.26 101.0 71.7
JHD-5 39.35 0.02 0.03 19.84 0.23 40.98 0.24 100.7 78.6
JHD-6 39.22 0.00 0.02 20.49 0.26 40.22 0.21 100.4 77.8
JHD-7 38.96 0.04 0.03 20.76 0.16 40.12 0.26 100.3 717.5
JHD-8 39.26 0.0 0.03 20.85 0.21 40.44 0.22 101.0 77.6
JHD-9 39.25 0.02 0.05 19.79 0.27 40.94 0.23 100.5 78.7
JHD-10 39.11 0.02 0.02 19.83 0.30 41.14 0.22 100.6 78.7
JHD-11 38.84 0.01 0.02 21.55 0.33 39.73 0.23 100.7 76.7
JHD-12 38.86 0.03 0.09 20.13 0.22 40.17 0.23 99.7 78.1
JHD-13 39.62 0.02 0.05 20.04 0.27 40.96 0.27 101.2 78.5
JHD-14 38.79 0.00 0.01 19.95 0.24 40.59 0.22 99.8 78.4
JHD-15 39.04 0.01 0.04 20.39 0.23 40.39 0.22 100.3 77.9
JNWHI-1 40.11 0.01 0.03 16.85 0.04 43.65 0.21 100.9 82.2
JNWHI1-3 39.27 0.01 0.03 16.43 0.23 43.47 0.23 99.7 82.5
INWHI1-4 39.59 0.03 0.03 16.38 0.21 43.62 0.21 100.1 82.6
JNWHI1-5 39.77 0.02 0.04 16.45 0.04 43.63 0.21 100.1 82.5
INWHI-6 40.13 0.01 0.03 16.30 0.19 43.37 0.25 100.3 82.6
JNWHI1-7 40.29 0.01 0.05 16.35 0.26 44.63 0.21 101.8 83.0
JNWHI1-8 40.20 0.03 0.03 16.47 0.19 43.92 0.22 101.1 82.6
JNWHI1-9 38.98 0.02 0.02 16.43 0.24 42.95 0.27 98.9 823
JNWH1-10 40.09 0.02 0.02 17.45 0.17 43.04 0.22 101.0 81.5
JNWH2-2 39.99 0.02 0.03 16.44 0.13 43.69 0.21 100.5 82.6
JNWH2-3 39.70 0.02 0.04 16.45 0.16 43.23 0.20 99.8 82.4
JNWH2-4 40.33 0.03 0.02 16.20 0.20 44.59 0.21 101.6 83.1
JNWH2-5 39.91 0.00 0.05 16.58 0.14 43.29 0.21 100.2 823
JNWH2-8 40.06 0.01 0.04 16.40 0.19 43.74 0.23 100.7 82.6

*Fo = 100Mg/(MgtFe).
Sreh. ATk I 40 LiRhRSIT

3.2

3.1. Mg

o] FAEY vFdA g & 19 YeRySich
Si0, L 53.2-55.7 wt.%, MgO 352 5.0-6.0 wt.%9]
™, Mg#[=100Mg/(Mg+Fe’")]+= 54.0-61.70]t}. ojuf ¢+
o] Mg#s Fe,0:/FeO7} 0.1581 71g3ta A=t
Z o o A7t (Y9 TASE; 19 2)of|A], A A

L ofE| A g ARy eRItoz BRHETh Ni,
Co, Cr §F=F2 77} 60-100 ppm, 24-39 ppm, 160-320 ppm
ojct. ZEo|E Flof RE33t S|ER YA EX (1Y
3)ollA, AR HIERF dbof = o] 9lom, (La/Yb)y

2 2.4-5.5 HYo|tHE 1). B A5 £ EudllA] o

(HY] o)to] IHETh A€ WE gholl EEI3 v]FA
2 FEE(YY AT 29 4old, ARHY =R
QH(OIB, oceanic island basalt) X3 B Alo] & =&
2 2~(highly incompatible element)o]] 3} o] gl o, 2]
At H3EF Yo v Nb-Ta 22 1172 4 (HFSE,
high-field-strength element)o]|&= F-3}=]o] Qick 1L &
P2 Q1 OIBof| B]3f Thit} Pbol| A 9] £3b7} iak=w, el
A29] 79 S} PellAle] Ha} g Folc,

HEX
[y

3.2.

HE ZRHES 7L Qe AEA Y SR 9
kg & 30 Lrehholeh ZeA 2] Fo k2 76.8-83.10]
t} CaO $F2 0.20-0.27 wt.% =2, WE HZ el EE 7
A= A 9] FH(Ca0 < 0.1 wt.%; Thompson and Gibson,

2000) 2} 59 ETHY 5). webA] AT ShAR) 7R

oy
ot
=

(o]
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Fig. 2. Total alkali versus silica plots for corrected melt in-
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Baragar (1971). MI = melt inclusion.
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Table 5. Corrected major element concentrations (wt.%) of reheated melt inclusions in olivine phenocrysts from Jeju basaltic rocks.

Sample No. Si0,  TiO, ALOs Fe,O3 FeO MnO MgO CaO Na,0O K,O P,Os Total Kp
JHD-1a 53.5 1.9 15.1 14 9.5 0.2 5.8 83 33 0.7 03 100.0 033
JHD-1b 534 1.9 15.2 1.4 9.5 0.1 5.8 8.4 3.4 0.7 02 100.0 0.32
JHD-2 54.5 22 14.5 1.3 9.6 0.1 6.4 8.1 2.5 0.7 0.1  100.0 0.34
JHD-5 534 1.8 14.9 1.3 9.6 0.1 6.4 8.2 3.4 0.6 02 100.0 0.32
JHD-6 53.5 1.8 14.7 14 9.6 0.1 6.2 8.7 32 0.7 02 100.0 033
JHD-7 52.8 2.0 15.3 1.4 9.5 0.1 6.0 8.9 3.2 0.7 02 100.0 0.33
JHD-8a 53.2 2.0 14.9 1.4 9.6 0.2 6.1 8.6 3.4 0.6 02 100.0 0.32
JHD-8b 53.4 1.9 15.2 1.3 9.6 0.2 6.3 8.4 2.8 0.6 03 100.0 033
JHD-9 52.1 1.9 154 1.4 9.6 0.1 6.4 8.9 33 0.6 04 100.0 0.32
JHD-10 52.9 2.0 14.9 1.3 9.6 0.1 6.6 9.1 2.6 0.6 03 100.0 033
JHD-11 532 23 15.7 1.3 9.7 0.1 6.0 8.5 2.1 1.0 02 100.0 0.34
JHD-12 523 2.1 15.0 14 9.6 0.2 6.2 9.1 3.1 0.7 02 100.0 033
JHD-13 52.8 1.9 15.1 14 9.6 0.2 6.3 8.6 33 0.8 02 100.0 0.32
JHD-14 53.0 1.8 15.0 1.3 9.6 0.1 6.3 8.8 3.2 0.7 02 100.0 0.32
JHD-15a 50.3 2.7 16.0 1.7 93 0.2 55 7.7 3.7 22 0.7 100.0 0.30
JHD-15b 50.6 2.7 16.3 1.6 9.3 0.0 5.6 7.6 3.6 2.2 0.6 100.0 0.30
JINWHI1-1 51.2 22 14.5 1.3 9.6 0.1 7.9 9.2 2.9 0.7 03 100.0 0.32
JNWH1-3 50.9 24 144 1.3 9.6 0.2 8.0 9.2 3.0 0.6 04 100.0 0.32
JINWHI1-4 50.9 23 14.8 1.3 9.6 0.1 8.1 8.9 3.0 0.7 03 100.0 0.3l
JINWH1-5 49.9 2.5 15.1 1.3 9.7 0.1 8.2 9.5 0.7 2.9 03 100.0 0.32
JINWHI1-6 50.7 22 14.6 1.3 9.7 0.1 8.3 9.0 0.7 3.0 04 100.0 0.32
JINWH1-7 51.6 22 14.1 1.3 9.7 0.1 8.7 8.5 0.7 2.9 03 100.0 033
JNWHI1-8 50.9 23 14.4 1.3 9.6 0.2 8.3 8.9 0.7 3.0 03 100.0 0.32
JNWH1-9 472 2.8 16.8 1.2 9.7 0.1 7.8 11.0 05 2.5 03 100.0 0.31
JNWHI1-10a  49.6 2.7 15.8 1.3 9.6 0.1 7.5 9.2 1.0 2.9 03 100.0 0.32
JNWHI1-10b  50.8 24 14.9 1.3 9.6 0.2 7.7 9.0 0.8 3.0 03 100.0 0.32
JNWHI1-10c  50.8 22 14.7 1.3 9.6 0.3 7.7 9.0 0.7 32 03 100.0 0.32
JINWH2-2 50.8 23 14.7 1.3 9.6 0.1 8.0 9.0 3.0 0.8 03 100.0 0.32
JNWH2-3a 51.0 2.3 143 1.3 9.6 0.1 8.0 9.1 3.0 0.7 0.6 100.0 0.32
JNWH2-3b 50.6 23 14.8 1.3 9.6 0.2 7.9 9.0 3.2 0.8 03 100.0 0.31
JINWH2-4 51.1 22 14.5 1.3 9.6 0.1 8.4 8.8 3.0 0.6 03 100.0 0.32
INWH2-5 513 2.4 14.5 1.3 9.6 0.2 7.9 8.7 3.1 0.7 03 100.0 0.31
JNWH2-8 51.0 2.3 14.6 1.3 9.6 0.1 8.0 8.8 3.2 0.8 03 100.0 0.31

I<D = (Fez+/Mg)olivine/(Fez+/Mg)melt~

ZHETI: o] HAA 21802 BEsu(1Y 9), Fu
of| Al o o] = WAETHIH 3b).

WE THEoN BREE vee gerel tepe o}
Jnpzh ERA 2ol A 34 9l (cumulate rocks) WHA]= ¥
9F A F (crystal mush)7}e] T2 WHE2Hg E= vl
of Wojup 3k O 1Ak X ZkbAake] £ ahel
O34 AAE = QltHe.g., Danyushevsky et al., 2004;
Yaxley et al., 2004). & So|, Sr = Baoj|A <] 23zt
82 AFITe) W] ojs) ZAIH o2 AAE 4 glck 1

X
R

it o] oA BAE HWELE Rk FEof| 5
2l ol wi- AF =] gl Aol $irhe.g., Danyush-
evsky et al., 2004). 9|5 E°] APFA T} WES-9| 739, At
Ao 25840 9421 T3 EFYA(HREE) o= A
Ao APE o] QlowA Sr} Baoll= - F3}E| o] 9l
= HEZHBAE 4 Sl Aolth 2=y KojlA] 9] F3}
£ Kol AlF WEA BHHE A& iy FIEFAL
Y A A9 WEER = gevhe J(T™ 4004
(FHK FE(, 3842 wh-gofl o5t w1zt 7Hs
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AT A G = T2 APFA (Ansg.e0) T 27| THAL
FlHo g L= Jlom, AL ZgE o] AR gt
(Kim and Choi, 2012). A|5= 2]73eF a9} G539 4
-5k IFAAY FE A 9 Sr T YA AR 7)NE
8l Kim et al. (2019)= 4y -3 3ol A= 2|2t
SHEE A= S 7Fe & AR Bl itk Fes
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Fig. 8. Major oxide variations of corrected melt inclusions in olivines and host basaltic rocks. MI = melt inclusion. Symbols as

in Fig. 2.




=}, WhHo|| K-hollandite’= K, Ba, Pb 5o 4% o|c}
(Rapp et al., 2008). w2tA] K, Ba, Pb 5ol 42| &< o4
T =2 ALO; TS Y WE] K-hollandite7} 3=

20
- -. . o
18 4 .- . x:;\\ paive "
;\? b == ® oo o L DD
% 16 | 5y o ° s
2 el
E i ?3 d:AD
14 =A
| Jeju Volcanic Rocks
= Tholeiite
o Low-Al alkaline
12 = High-Al alkaline
T T T T T T
40 45 50 55 60 65
SiO; (Wt%)
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