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ABSTRACT : First reported geochemical characteristics of mantle xneoliths (spinel peridotites) from
Sunheul-ri, Jeju Island, provide important clues for understanding the lithosphere composition,
equilibrium temperature, and the period of entrainment and transport of the xenoliths in the host
magma. Core and rim of mineral phases in the xenoliths are constant chemical compositions as Foss.o
of olivines. The ranges of equilibrium temperature, obtained by two pyroxenes geothermometer, are
about 951~1035C for Sunheul-ri spinel peridotite xenoliths and are similar to the range of
equilibrium temperatures for the xenoliths from other sites in Jeju island. The period of entrainment
and transport of the xenoliths in the host magma of Sunheul-ri mantle xenoliths is about 42 days.
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Fig. 1. (A) Distribution map of mantle xenolith
locations in the Jeju Island and (B) Geological map
of study area and sampling site of Sunheul-ri (After
%%, 1995).
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Fg. 2. (A) Outcrop photograph and (B) Photomi-
crograph (cm scale) of spinel peridotite with a
protogranular texture.
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element compositions (wt%) of olivines, orthopyrox-

enes, clinopyroxenes, spinels in spinel peridotite xenoliths from Sunheol-ri. Ol = olivine, Opx = orthopyr-

oxene, Cpx = clinopyroxene, and Sp = spinel.

Sample SHR-1
Mineral 0)! Opx Cpx Sp
Point Core Rim Core Rim Core Rim Core Rim
S0, 41.31 40.79 56.18 55.85 52.22 52.39 0.05 0.06
TiO, 0.01 0.02 0.08 0.10 0.44 0.46 0.09 0.08
ALO; 0.02 0.02 4.00 434 6.54 6.68 56.06 55.86
Cr,05 0.06 - 0.34 0.36 0.98 0.93 11.01 11.24
FeO 10.11 9.94 6.15 6.11 2.74 2.75 11.11 11.25
MnO 0.14 0.17 0.12 0.11 0.09 0.06 - -
NiO 0.26 0.29 0.07 0.04 0.02 - 0.28 0.34
MgO 48.29 47.93 33.24 33.27 15.24 15.12 20.58 20.35
Ca0O 0.07 0.04 0.51 0.51 20.87 20.92 0.03 -
Na;O - - 0.11 0.03 1.52 1.47 0.01 -
K0 - 0.01 - - - 0.01 0.02 -
Total 100.27 99.21 100.80 100.71 100.66 100.79 99.22 99.17
Sample SHR-2
Mineral 01 Opx Cpx Sp
Point C R C R C R C R
Si0, 41.00 41.24 55.19 55.48 52.27 52.35 0.07 0.07
TiO2 0.01 0.01 0.15 0.11 0.56 0.53 0.08 0.08
ALOs 0.02 - 4.19 423 6.65 7.02 56.96 57.24
Cn0;5 0.01 0.03 0.28 0.32 0.73 0.80 9.51 9.55
FeO 10.45 10.29 6.68 6.74 2.68 2.78 11.25 11.30
MnO 0.15 0.11 0.17 0.18 0.04 0.05 - -
NiO 0.26 0.30 0.01 0.08 0.04 0.07 0.31 0.31
MgO 47.38 48.21 33.11 33.04 14.67 14.68 20.45 20.55
CaO 0.06 0.07 0.54 0.60 20.44 20.61 0.01 0.01
Na,O 0.03 0.01 0.10 0.08 1.74 1.54 - -
K20 0.01 - - 0.03 0.01 - - -
Total 99.38 100.27 100.42 100.89 99.83 100.43 98.64 99.13
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Table 1. Continued
Sample SHR-3
Mineral Ol Opx Cpx Sp
Point Core Rim Core Rim Core Rim Core Rim
Si0, 41.62 41.81 55.24 55.25 52.67 52.14 0.07 0.04
TiO, - - 0.10 0.12 0.59 0.55 0.07 0.19
ALO; - 0.01 4,74 4.94 6.80 6.76 58.78 58.65
Cr0; - 0.02 0.38 0.33 0.64 0.69 8.14 8.21
FeQ 9.94 991 6.53 6.18 2.67 2.78 10.63 10.50
MnO 0.18 0.17 0.15 0.16 0.03 0.10 - -
NiO 0.29 0.27 0.08 0.06 0.04 0.06 0.32 0.29
MgO 48.22 48.69 32.89 32.86 15.61 15.64 21.42 21.37
Ca0 0.04 0.07 0.58 0.89 20.52 20.4 0.0t -
Na,O - - 0.10 0.13 142 1.42 0.07 0.05
K:0 0.01 0.01 - - - 0.01 0.01 0.01
Total 10030 10096 100.79 100.90 100.99 100.55 99.52 99.22
Sample SHR-4
Mineral Ol Opx Cpx Sp
Point Core Rim Core Rim Core Rim C Rim
Si0, 41.68 41.92 55.18 55.70 52.65 52.35 0.04 0.05
TiO, - - 0.07 0.12 0.38 0.37 0.06 0.08
ALO; - 0.03 4.88 4.38 5.83 5.68 54.65 55.74
Cr0;5 0.04 0.03 0.52 0.40 0.75 0.71 11.90 10.97
FeO 10.38 10.26 6.75 6.84 3.08 3.01 12.16 12.19
MnO 0.17 0.15 0.15 0.14 0.05 0.12 - -
NiO 0.29 0.27 0.07 0.05 0.02 0.06 0.37 0.27
MgO 48.14 48.11 32.51 32.38 15.88 15.87 20.03 20.50
Ca0 0.05 0.05 0.69 0.70 21.22 21.2 0.01 -
Na;O - - 0.03 0.04 1.09 1.03 - 0.02
K20 0.01 0.01 - 0.01 - - - 0.01
Total 100.76 100.83 100.85 100.75 100.95 100.4 99.21 99.83
Sample SHR-5
Mineral (0] OPX CPX SP
Point Core Rim Core Rim Core Rim Core Rim
$i0, 41.50 41.06 54.75 54.66 52.52 52.54 0.05 0.04
TiO, - - 0.13 0.11 0.31 0.33 0.11 0.11
ALOs 0.02 0.02 4.89 4.68 496 5.04 54.77 54.22
Cr,03 0.02 0.02 0.52 0.43 0.67 0.834 11.68 11.92
FeO 10.25  10.36 6.51 6.78 2.94 2.85 12.36 12.40
MnO 0.16 0.13 0.14 0.17 0.07 0.08 - -
NiOo 0.31 0.23 0.06 0.05 0.02 0.04 (.26 0.29
MgO 47.99 4740 31.46 32.06 16.04 16.02 20.03 20.06
Ca0 0.05 0.04 1.37 0.67 21.46 21.33 - 0.03
Na,O - 0.04 0.10 0.07 0.81 0.95 0.03 0.02
KO - - 0.01 - - - 0.01 0.02
Total 100.30  99.30 99.94 99.68 99.8 100.01 99.30 99.11
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Table 1. Continued

Sample SHR-6
Mineral Ol Opx Cpx Sp
Point Core Rim Core Rim Core Rim Core Rim
Si0, 4123  41.06 55.37 55.29 52.07 52.58 0.04 0.05
TiO, 0.01 - 0.09 0.12 0.60 0.59 0.12 0.11
AlLO; 0.04 0.03 4.81 492 6.77 6.72 57.59 58.14
Cr0s 0.01 0.01 0.35 0.38 0.81 0.83 9.19 9.28
FeO 1049 10.08 6.58 6.61 2.74 2.97 11.37 11.17
MnO 0.14 0.13 0.15 0.13 0.10 0.06 - -
NiO 0.24 0.31 0.07 0.10 0.01 0.02 031 032
MgO 4728 4777 32.79 32.59 15.34 15.09 20.89 21.11
CaO 0.06 0.05 0.58 0.54 20.29 20.3 0.02 0.02
Na,O 0.03 0.02 0.07 0.07 1.64 1.67 - -
K:O - - - - - - - 0.01
Total 99.54  99.46 100.85  100.75 100.37 100.83 99.52 100.19
Sample SHR-7
Mineral Ol Opx Cpx Sp
Point Core Rim Core Rim Core Rim Core Rim
Si0, 41.03 40.87 55.09 55.55 52.92 52.09 0.05 0.06
TiO, - - 0.09 0.10 0.54 0.52 0.11 0.11
Al20, - 0.01 4.07 4.06 6.36 6.49 56.63 57.51
Cr03 0.02 - 0.35 0.24 1.08 1.19 10.53 9.97
FeO 10.55 10.39 6.49 6.64 2.52 2.55 11.19 11.46
MnO 0.17 0.18 0.09 0.09 0.08 0.07 - -
NiO 0.32 0.27 0.08 0.08 - 0.03 0.30 0.32
MgO 4834 4743 32.51 32.63 15.18 14.76 20.69 20.92
Ca0 0.04 0.03 0.52 0.56 20.76 20.43 0.01 0.01
Na,O - - 0.08 0.07 1.47 1.63 0.01 0.01
K,O 0.01 - 0.01 - 0.01 0.02 0.01 -
Total 10047  99.20 99.38  100.02 100.92 99.78 99.52 100.36
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Fig. 3. (A) ALO; vs. MgO and (B) TiO, vs. MgO contents of clinopyroxenes in the spinel peridotites from

Sunheul-ri.
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Table 2. Temperature data for spinel peridotite xenoliths from Sunheul-ri. Tws = Wood and Banno

(1973), Tex = Brey and Kohler (1990), Tcainop =

Brey and Kohler (1990), Tws = Witt-Eickschen and

Seck (1991), Ts = Ballhaus et al. (1991), and Tpp = Powell and Powell (1974) geothermometers. Po =

O’Neill (1981) geobarometer.

Location SHR-1 SHR-2 SHR-3 SHR-4
Position Core Rim Core Rim Core Rim Core Rim
Twe atls kb (C) 1053 1045 1034 1039 1085 1103 1073 1069
Tex atl5 kb () 958 964 951 987 1031 1035 995 993
Teain opx at15 kb () 902 902 912 932 922 1025 960 969
Tws atl5 kb (C) 939 961 903 924 963 957 1030 982
Ts atl5 kb (C) 1011 960 1000 974 1117 1093 979 1015
Tep atl5 kb (T) 1011 1014 1014 1015 1014 1013 1014 1013
Po atTek (kb) 19 19 18 19 19 19 19 19
Location SHR-5 SHR-6 SHR-7
Position Core Rim Core Rim Core Rim
Twe atl5 kb (C) 1073 1066 1071 1056 1040 1026
Tek atl5 kb (C) 999 983 993 998 986 961
Tea-in opx atl5 kb (C) 1142 960 922 912 902 922
Tws atl5 kb () 1045 1001 959 982 953 912
Ts atl5 kb (C) 965 1019 1065 1030 1037 1041
Tep atl5 kb (C) 1014 1014 1011 1014 1014 1014
Po atTek (kb) 19 19 19 19 19 18

7] Aol HEde s AE 93 th(Fan
and Hooper, 1989).
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A, AE3AE o] 43 Brey and Kohler (1990) A
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Fig. 5. Comparison of core and rim temperature.
Tex = Brey and Koéhler (1990), Tws = Wood and
Banno (1973), Teainopx = Brey and Kéhler (1990),
Tws = Witt-Eickschen and Seck (1991), Tz =
Ballhaus ef al. (1991), and Tep = Powell and Powell
(1974) geothermometers.
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