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Rock type* Lz Lz Hz Hz Hz Du Du Du Chromititel Chromitite2

Sample No. 09-014 09-0l, 05-01, 05-0l, 05-0Ol3 11-0 11-0.  11-0 02-01, 02-0l,
SiO, 40.09 40.07 41.07 40.51 40.05 4024  40.59 4041 41.23 41.05
TiO, 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.00 0.00 0.00
Al,O4 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.00
Cr,04 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.01 0.06 0.00
FeO* 8.31 8.09 9.04 9.00 8.95 8.20 8.17 8.15 4.68 6.21
MnO 0.13 0.10 0.13 0.12 0.12 0.10 0.12 0.12 0.07 0.08
MgO 51.71 52.23 51.31 50.90 51.31  51.01 51.05 52.01 54.25 52.69
CaO 0.03 0.04 0.02 0.03 0.03 0.04 0.03 0.02 0.02 0.02
Na,O 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00
K0 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01
NiO 0.39 0.41 0.41 0.42 0.40 0.38 0.39 0.41 0.59 0.51
Total 100.67 100.97 102.05 100.99 100.89 100.0  100.3  101.1 100.92 100.57
Si 0.974 0.970 0.986 0.983 0973 0982 098 0.976 0.983 0.987
Ti 0.000 0.000 0.000 0.000 0.000  0.000  0.000 0.000 0.000 0.000
Al 0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.001 0.000
Cr 0.000 0.000 0.001 0.000 0.000  0.000  0.000  0.000 0.001 0.000
Fe® 0.000 0.000 0.000 0.000 0.000  0.000  0.000  0.000 0.000 0.000
Fe?* 0.169 0.164 0.181 0.183 0.182  0.167 0.166 0.165 0.093 0.125
Mn 0.003 0.002 0.003 0.002 0.002  0.002 0.002  0.002 0.001 0.002
Mg 1.872 1.885 1.836 1.840 1.859 1.856 1.849 1.872 1.927 1.889
Ca 0.001 0.001 0.001 0.001 0.001  0.001  0.001 0.001 0.001 0.001
Na 0.000 0.000 0.000 0.000 0.000  0.001  0.000  0.000 0.000 0.000
K 0.000 0.000 0.000 0.000 0.000  0.000  0.000  0.000 0.000 0.000
Ni 0.008 0.008 0.008 0.008 0.008  0.007 0.008  0.008 0.011 0.01
Total 3.027 3.030 3.016 3.017 3.025 3.016 3.012 3.024 3.017 3.014
Mg# 0.92 0.92 091 091 0.91 0.92 0.92 0.92 0.95 0.94
Forsterite 91.59 91.91 90.89 90.86 90.99 91.65 91.67 9181 95.34 93.70
Fayalite 8.27 8.00 8.96 9.04 8.91 8.25 8.23 8.09 4.60 6.20
Tephroite 0.15 0.10 0.15 0.10 0.10 0.10 0.10 0.10 0.05 0.10
Olivine Name Fo Fo Fo Fo Fo Fo Fo Fo Fo Fo

*Lz = Lherzolite; Hz = Harzburgite; Du = Dunite

(3emeST @31 F bl ) 5:Ske by Lo gdl londs 30,8 g oL =Y Jgor

Rock type Sample No. Olivine Name Chemical Formula

Lherzolite 09-01, Forsterite (Mg, 572 Fe* .16 Nig.oos Mg 03 Cao.o01) (Sio.074)
Lherzolite 09-01, Forsterite (Mg, 555 Fe**o.164 Nig.oos Mg 002 Cao.001) (Sio.070)
Harzburgite 05-0l, Forsterite (Mg, 536 Fe** .11 Nig.oos Mg 03 Cao.001) (Sio.056)
Harzburgite 05-Ol, Forsterite (Mg 540 F&**o.153 Nig.oos Mg 002 Cao.001) (Sio.0s3)
Harzburgite 05-Ol3 Forsterite (Mg, 559 Fe**o.152 Nig.oos Mg 002 Cao.001) (Sio.973)
Dunite 11-0l, Forsterite (Mg, 556 Fe**0.167 Nig.os7 Mg 002 Cao.001) (Sio.052)
Dunite 11-0Ol, Forsterite (Mg 549 Fe**0.166 Nio.oos Mg 002 Cao.001) (Sio.956)
Dunite 11-Ol3 Forsterite (Mg, 572 Fe**4.165 Nig.oos Mg 002 Cao.001) (Sio.976)
Chromitite (enclosed.Ol.) 02-0], Forsterite Mgi.927 Fe®*0.093 Nig.o11 Mng 01 Cag001) (Sig.os3)
Chromitite (Vein OL.) 02-0l, Forsterite (Mg 530 Fe**.125 Nig.ot Mng.002 Cao.o01) (Sioss?)

slasl oo s acsls mls 5 b SIS ol Slezsle

ol Mgh 5 Cr#t = Cr/(CrtAl) of janay o S

=l @leed Joo 8 9 ¥ Jooz jo LapuS g g )l
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v (Ol - © o) S Sudgdl anlss glaculsn p gl (cord (o2

ool i Ll Sl slasl o ys avule 5 Fo) codsidl aigS Slacudsn ;0 35250 S5 sl S 5 s (Sl -Y Jgox

{(En = Enstatite) Jleisle Jso,8 9 (Sj5 duo,0

Rock type* Lz Lz Lz Lz Lz Hz Hz Hz Du Du Du
Sample No. 09-Opx1  09-Opx2 09-Opx3 09-Opx4 09-Opx5 05-Opxl 05-Opx2 05-Opx3 11-Opxl 11-Opx2 11-Opx3
SiO, 56.12 55.91 55.62 55.86 55.96 56.15 56.95 56.09 56.02 55.59 55.5
TiO, 0.00 0.02 0.00 0.03 0.02 0.03 0.02 0.01 0.08 0.06 0.06
Al,05 1.76 1.97 1.89 1.99 1.79 1.27 1.39 1.4 2.18 2.28 2.41
Cr,0; 0.55 0.66 0.52 0.71 0.61 0.44 0.51 0.53 0.61 0.6 0.74
FeO* 5.52 5.34 5.54 5.36 5.38 5.93 5.94 5.85 5.16 5.31 5.38
MnO 0.13 0.13 0.13 0.14 0.12 0.16 0.11 0.16 0.12 0.11 0.11
MgO 35.8 35.06 3532 35.49 354 35.35 35.44 34.92 34.18 35.06 35.03
CaO 0.86 1.27 0.96 0.86 1.22 0.66 0.94 1.22 1.87 1.19 1.05
Na,O 0.00 0.01 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.01
K.0 0.00 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.00 0.01 0.00
NiO 0.08 0.08 0.08 0.11 0.11 0.09 0.06 0.11 0.1 0.11 0.12
Total 100.82 100.45 100.07 100.55 100.64 100.1 101.37 100.29 100.32 100.32 100.41
Si 1.907 1.91 1.905 1.905 1.907 1.926 1.931 1.923 1.922 1.901 1.897
Ti 0.00 0.001 0.000 0.001 0.001 0.001 0.001 0.00 0.002 0.002 0.002
Al 0.070 0.079 0.076 0.080 0.072 0.051 0.056 0.057 0.088 0.092 0.097
Cr 0.015 0.018 0.014 0.019 0.016 0.012 0.014 0.014 0.017 0.016 0.020
Fe®* 0.100 0.081 0.099 0.089 0.098 0.085 0.067 0.083 0.047 0.087 0.086
Fe? 0.056 0.072 0.06 0.063 0.055 0.085 0.101 0.085 0.101 0.065 0.068
Mn 0.004 0.004 0.004 0.004 0.003 0.005 0.003 0.005 0.003 0.003 0.003
Mg 1.813 1.786 1.804 1.804 1.798 1.807 1.792 1.875 1.749 1.787 1.787
Ca 0.031 0.046 0.035 0.031 0.045 0.024 0.034 0.045 0.069 0.044 0.038
Na 0.000 0.001 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.001
K 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ni 0.002 0.002 0.002 0.003 0.003 0.002 0.002 0.003 0.003 0.003 0.003
Total 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
Mg# 0.970 0.961 0.968 0.966 0.970 0.955 0.947 0.955 0.945 0.965 0.963
Cr# 0.176 0.186 0.156 0.192 0.182 0.190 0.200 0.197 0.162 0.143 0.171
Wollastonite 1.561 2.338 1.76 1.577 2.228 1.209 1.71 2.239 3.492 2.195 1.942
Enstatite 90.43 89.8 90.121 90.548 89.932 90.082 89.698 89.151 88.81 89.998 90.132
Ferrosilite 8.009 7.862 8.118 7.875 7.841 8.709 8.592 8.61 7.698 7.807 7.926
Opx Name En En En En En En En En En En En

*Lz = Lherzolite; Hz = Harzburgite; Du = Dunite; Chr = Chromitite

¥ Jguz 5 oud 03,51 6lacrnSs g )| (leerd Jgoj8 g pb-F Jgoo

Rock Sample No. Opx Chemical Formula
type Name

Lherzolite 09-Opx1 Enstatite (Mgo.90sF C+2o.055M110.004C30.031)(Mg0.905F Cﬂo.omcro.o15Nio.ooz)(Si1.907A10A07F eﬂo.ozz)o(y

Lherzolite  09-Opx2  Enstatite (Mgo.s77F€"0,072Mng,004C20.046N20.001 ) (Mgo.900F € 0,07Cro.015Ni0.002 Tio.001)(Si1.01Alo 079F € 0,011 O
Lherzolite ~ 09-Opx3 Enstatite (Mgo.901Fe"%,06Mn0.004Ca0.035)(Mgo.903F€ 0.081Cro.01aNi0.002)(Si1 905 Al.076F € Z0.015)O6

Lherzolite 09-Opx4 Enstatite (MgooiF e+20.053Mn0.oo4C30.03 D(Mgo.03F e+30.074CT0.01 9Ni0.003Ti0.001)(Si1.90sAlo.08 F C+30.015)06
Lherzolite  09-Opx5  Enstatite (Mg s95F€"0,055Mng,003C20.045N2o.001 ) (Mgo.903F€ 0,077Ct0.016N10.003 Ti0.001)(Si1 907ALo.072 Fe 0.021)O6
Harzburgite 05-Opx1 Enstatite (Mgo.ss4FC+Zo.085Mn0.ooscao.024Nao.oo1)(Mg0.923Fe+30.052CF 0.012Ni0.002T10.001)(Si1.026Al0.051 Fe+30.023)06
Harzburgite 05-Opx2 Enstatite (Mg s62F C+2o.101MH0.003C30.034)(Mg0.93F e+30.054CT0.o14Nio.002Tio.001)(Si1.931A10.056 F e+30_013)0(,
Harzburgite 05-Opx3  Enstatite  (MgosssFe 0.0s5Mno.005C20.045)(Mgo.92Fe 0.063CT0.014Ni0.003)(Si1 923Al0.057 Fe0.02) O

Dunite 11-Opx1 Enstatite (Mg0.327FC+Zo.101Mno.003cao.069)(Mg0.922Fe+30.047cr0.017Nio.003Tio.002)(Si1.922A10.078)06

Dunite 11-Opx2 Enstatite (Mg s3sF C+2o.065MIlo.003C30.044)(Mg0.899F C+30.08CT0.015Nio.003Tio.ooz)(Sil.901A10.09z F e+30.007)06

Dunite 11-Opx3 _ Enstatite (Mgo.soFe0.06Mn0,003C0.035N20.001)(Mgo.s95F € 0.05C.02Nio.003 Ti0.002)(Si1.s97A 097 Fe >0.006) s

Cr# 9 T102 u..i:L..A )‘..\.O.c 6loalds (Bastlte) Sl 9 w))y))l.b ‘&_A.JS))J )é 09.‘>5.o Lngw‘Sﬁ)""ﬁ")‘

g /WY sy a by 0 09250 Opx SIS o Cosbiowdl g9 5l 5 50 Codaudl alisS slacusgs
BEE) AR 9 </4N\D Qu_a))y))bb o RYARA l_: )._3‘).3 Mg# 6‘)‘0 M}’d—’ su,.SaL,uo )9_1944 ©0dg
665 nled el TNVEY 5 /003 olie ol e ssbas La S5 ol oxies +/A0F 5 +/A0+ o+ /28Y

Mo 0 yeS Lo S gy )| 098 00 onaline oS P 4 il pe (298 0 ol (SAS Sjgpoar b S5
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(Di = Diopside) JLb slacl as,s § Mg#

Rock type* Lz Lz Lz Lz Lz Hz Hz Hz DuDu Du Chr Chr
Sample No. 09-Cpx1- 09-Cpx1- 09-Cpx1- 09-Cpx2- 09-Cpx2- 05-Cpx1- 05-Cpx1- 05-Cpx1- 11-Cpx1- 11-Cpx1- 11-Cpx1- 02-Cpx1- 02-Cpx1-

1 2 3 1 2 1 2 3 1 2 3 1 2
SiO, 53.52 53.02 53.39 53.84 53.19 53.39 53.23 53.04 53.13 52.62 53.65 55.04 54.31
TiO, 0.02 0.00 0.00 0.03 0.00 0.01 0.03 0.03 0.15 0.13 0.1 0.08 0.06
Al,O; 1.59 1.58 1.57 1.46 1.58 1.55 1.61 1.68 221 2.23 2.32 0.43 0.41
Cr,03 0.63 0.65 0.6 0.59 0.58 0.77 0.79 0.89 0.88 0.86 0.94 0.14 0.18
FeO* 1.84 1.87 1.75 1.75 1.72 2 1.99 1.97 1.82 1.73 1.95 0.68 0.83
MnO 0.05 0.04 0.06 0.06 0.06 0.08 0.08 0.07 0.05 0.06 0.07 0.01 0.01
MgO 18.19 18.39 18.3 18.44 18.28 18.55 18.08 18.18 18.09 18.23 18.78 18.73 18.61
CaO 24.05 23.46 23.71 23.63 23.46 23.57 23.46 23.6 23.65 23.1 22.82 25.39 24.82
Na,O 0.08 0.08 0.08 0.09 0.08 0.09 0.11 0.14 0.11 0.11 0.12 0.03 0.04
K0 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NiO 0.06 0.05 0.04 0.03 0.04 0.05 0.01 0.06 0.05 0.08 0.06 0.03 0.05
Total 100.04 99.14 99.51 99.92 98.99  100.06 99.39 99.66  100.14 99.15 100.81 100.56 99.32
Si 1.936 1.933 1.939 1.948 1.942 1.929 1.939 1.926 1.92 1.918 1.923 1.974 1.972
Ti 0.001 0.000 0.000 0.001 0.000 0.000 0.001 0.001 0.004 0.004 0.003 0.002 0.002
Al 0.068 0.067 0.068 0.062 0.068 0.066 0.069 0.072 0.094 0.096 0.098 0.018 0.018
Cr 0.018 0.019 0.017 0.017 0.017 0.022 0.023 0.026 0.025 0.025 0.027 0.004 0.005
Fe' 0.047 0.054 0.042 0.03 0.037 0.059 0.036 0.058 0.039 0.043 0.033 0.000 0.000
Fe?* 0.008 0.003 0.011 0.023 0.015 0.001 0.024 0.001 0.016 0.009 0.026 0.02 0.025
Mn 0.002 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.000 0.000
Mg 0.981 1.000 0.991 0.995 0.995 0.999 0.982 0.984 0.975 0.991 1.004 1.002 1.008
Ca 0.932 0.916 0.923 0.916 0.918 0913 0.916 0.918 0.916 0.902 0.876 0.976 0.966
Na 0.006 0.006 0.006 0.006 0.006 0.006 0.008 0.01 0.008 0.008 0.008 0.002 0.003
Ni 0.002 0.001 0.001 0.001 0.001 0.001 0.000 0.002 0.001 0.002 0.002 0.001 0.001
Total 4 4 4 4 4 4 4 4 4 4 4 4 4
Mo# 0.992 0.997 0.989 0.977 0.985 0.999 0.976 0.999 0.984 0.991 0.975 0.980 0.976
Cr# 0.209 0.221 0.200 0.215 0.200 0.250 0.250 0.265 0.210 0.207 0.216 0.182 0.217
Wollastonite 47.31 4642 46.871 46.607 46.654 46.211 46.702 46.743 47.036 46327 45.163 48.837 48317
Enstatite 49.787 50.63 50.335 50.605 50.581 50.604 50.079 50.101 50.06 50.87 S51.715  50.127  50.407
Ferrosilite 2.903 2.951 2.794 2.788 2.764 3.185 3.218 3.155 2.904 2.803 3.122 1.036 1.277
Jadeite 0.041 0.005 0.079 0.162 0.12 0.00 0.144 0.00 0.216 0.198 0.334 0.000 0.000
Aeugirin 0.539 0.581 0.503 0.486 0.468 0.654 0.657 1.024 0.586 0.612 0.533 0.002 0.003
Cpx Name Di Di Di Di Di Di Di Di Di Di Di Di Di

*Lz = Lherzolite; Hz = Harzburgite; Du = Dunite; Chr = Chromitite
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Rock Type  Cpx Name  Chemical formula

Lherzolite Diopside (Mgo.os0Fe"0.01aMng.002C20.921N20.006) (M o.933F€ 0,042CT0.015Al0.006Ni0.001)(Si1 940A10.060) O

Harzburgite ~ Diopside (Mgo.ossFeﬂo.009Mn0.oozcao.915Nao.008)(Mg0.923Fe+30.049Cl’ 0.024A10.003N10.001 Ti0.001)(Si1 03 1A10.066Fe+30.003)06
Dunite Diopside (Mgo.075F e+20.01 7M. 002Cap 900N ag 008)(Mgo.915F e+30.038cr0.026A10.016Ni0.002Ti0.004)(Si1 920A10.080)Os
Chromitite _ Diopside (Mgo 012Fe"20.02C0.971Na,002) (M 20.992C0.004.002)(Si1.972AL0 015) 6
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Rock type* Lz Lz Lz Lz Lz Lz Lz Lz Hz Hz

Sample No. 09-Chrl-1 09-Chr1-2 09-Chrl-3 09-Chr2-1 09-Chr2-2 09-Chr3-1 09-Chr3-2 09-Chr3-3 05-Chrl-1 05-Chrl-2
SiO, 0.07 0.06 0.06 0.47 0.06 0.04 0.02 0.04 0.22 0.04
TiO, 0.00 0.00 0.05 0.03 0.01 0.02 0.04 0.02 0.04 0.05
Al,O3 26.11 24.85 24.28 24.77 23.34 24.38 23.54 23.34 20.68 19.13
Cr,0, 41.90 43.40 43.83 44.07 44.08 43.54 44.41 44.77 46.98 48.24
FeO* 17.17 17.26 17.12 17.19 16.87 17.27 17.28 17.17 18.32 18.61
MnO 0.24 0.23 0.20 0.26 0.25 0.24 0.22 0.23 0.26 0.27
MgO 13.25 12.76 13.04 12.80 13.36 13.12 13.36 13.23 11.11 11.77
CaO 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.00 0.02 0.00
Na,O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K,0O 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01
NiO 0.06 0.05 0.05 0.06 0.08 0.07 0.09 0.08 0.10 0.04
Total 98.58 98.62 98.65 99.68 98.06 98.70 98.98 98.88 97.73 98.16
Si 0.017 0.015 0.015 0.115 0.015 0.010 0.005 0.010 0.056 0.010
Ti 0.000 0.000 0.009 0.006 0.002 0.004 0.007 0.004 0.008 0.010
Al 7.513 7.222 7.058 7.113 6.829 7.078 6.831 6.789 6.230 5.750
Cr 8.087 8.462 8.547 8.513 8.652 8.480 8.645 8.737 9.494 9.727
Fe*® 0.366 0.286 0.347 0.114 0.488 0.415 0.499 0.477 0.148 0.483
Fe?* 3.140 3.273 3.184 3.399 3.017 3.142 3.059 3.097 3.768 3.486
Mn 0.050 0.048 0.042 0.054 0.053 0.050 0.046 0.048 0.056 0.058
Mg 4.823 4.691 4.795 4.663 4.945 4.818 4.904 4.868 4.234 4.475
Ca 0.005 0.003 0.003 0.005 0.003 0.003 0.003 0.000 0.005 0.000
Na 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
K 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ni 0.002 0.006 0.005 0.005 0.007 0.007 0.007 0.007 0.015 0.005
Total 24.000 24.000 24.000 24.000 24.000 24.00 24.00 24.00 24.00 24.00
Cr# 0.518 0.540 0.548 0.544 0.559 0.545 0.559 0.563 0.604 0.628
Mg# 0.606 0.589 0.601 0.578 0.621 0.605 0.616 0.611 0.529 0.562

*Lz = Lherzolite; Hz = Harzburgite; Du = Dunite; Chr = Chromitite
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Rock type*  Hz Hz Hz Hz Du Du Du Du Du Du
Sample No. 05-Chr1-3  05-Chr2-1  05-Chr2-2  05-Chr2-3  11-Chrl-" 11-Chr] 11-Chrl-3 11-Chr2-1  11-Chr2-2  11-Chr3-1
SiO, 0.04 0.02 0.20 0.05 0.02 0.01 0.01 0.13 0.09 0.04
TiO, 0.04 0.07 0.06 0.07 0.09 0.13 0.12 0.17 0.13 0.15
Al,04 19.09 19.34 19.24 18.56 30.67  28.60 29.56 28.44 28.36 28.46
Cr,0; 48.49 48.11 47.92 48.61 3772 39.40 38.64 40.00 40.09 38.61
FeO* 18.40 18.94 19.23 18.87 15.79  16.02 15.73 15.17 16.06 16.29
MnO 0.25 0.27 0.25 0.26 0.20 0.22 0.21 0.18 0.22 0.23
MgO 11.44 11.55 11.46 11.57 1444 1437 14.20 14.60 14.58 14.46
CaO 0.01 0.00 0.00 0.01 0.01 0.02 0.00 0.01 0.02 0.01
Na,O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
KO 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NiO 0.04 0.08 0.04 0.07 0.11 0.12 0.09 0.09 0.07 0.11
Total 97.79 98.38 98.42 98.08 99.07 9891 98.56 98.82 99.63 98.34
Si 0.010 0.005 0.051 0.013 0.005 0.002 0.002 0.031 0.021 0.010
Ti 0.008 0.013 0.011 0.013 0.016  0.023 0.022 0.031 0.023 0.027
Al 5.771 5.808 5.778 5.605 8.592  8.090 8.362 8.043 7.967 8.082
Cr 9.833 9.692 9.654 9.847 7.089  7.477 7.333 7.589 7.555 7.355
Fe' 0.360 0.463 0.443 0.496 0278  0.381 0.257 0.245 0.388 0.489
Fe?* 3.586 3.573 3.655 3.547 2.861  2.834 2.900 2.800 2.814 2.793
Mn 0.054 0.058 0.054 0.056 0.040  0.045 0.043 0.037 0.044 0.047
Mg 4375 4.388 4.354 4.420 5117  5.142 5.081 5.223 5.182 5.194
Ca 0.003 0.000 0.000 0.003 0.003  0.005 0.000 0.003 0.005 0.003
Na 0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000 0.000
K 0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000 0.000
Ni 0.005 0.009 0.005 0.009 0.015 0.009 0.009 0.009 0.009 0.018
Total 24.00 24.00 24.00 24.00 24.00 24.000 24.000 24.000 24.000 24.000
Cr# 0.630 0.625 0.628 0.637 0.452  0.480 0.467 0.485 0.487 0.476
Mg# 0.550 0.551 0.544 0.555 0.641  0.645 0.637 0.651 0.648 0.650

*Lz = Lherzolite; Hz = Harzburgite; Du = Dunite; Chr = Chromitite

Rock type* Du Chr Chr Chr Chr Chr Chr Chr Chr
Sample No. 11-Chr3-2  02-Chrl-1 02-Chrl-2  02-Chr2-1 02-Chr2-2  02-Chr2-3  02-Chr3-1  02-Ch3-2  02-Chr3-3
SiO; 0.05 0.06 0.00 0.02 0.21 0.04 0.04 0.03 0.00
TiO, 0.12 0.12 0.13 0.12 0.15 0.16 0.11 0.12 0.14
Al,O4 28.03 18.08 17.73 19.35 19.00 19.24 19.21 19.54 19.38
Cr,03 39.76 48.76 47.90 48.82 48.60 48.79 48.66 48.55 48.74
FeO* 15.88 15.87 15.60 15.64 15.60 15.72 15.19 15.48 15.80
MnO 0.21 0.19 0.22 0.22 0.20 0.22 0.20 0.23 0.22
MgO 13.89 12.82 13.01 14.46 13.71 13.99 14.26 14.22 13.81
CaO 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.02
Na,O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K,0 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
NiO 0.11 0.07 0.08 0.11 0.11 0.08 0.10 0.11 0.10
Total 98.08 9591 94.72 98.75 97.57 98.27 97.78 98.29 98.20
Si 0.012 0.016 0.000 0.005 0.053 0.010 0.010 0.008 0.000
Ti 0.022 0.023 0.026 0.022 0.029 0.030 0.021 0.023 0.026
Al 8.026 5.525 5.481 5.681 5.669 5.692 5.698 5.764 5.741
Cr 7.637 9.995 9.933 9.615 9.728 9.683 9.682 9.608 9.685
Fe™ 0.269 0.402 0.535 0.650 0.439 0.545 0.559 0.568 0.521
Fe* 2.957 3.039 2.887 2.608 2.864 2.755 2.638 2.672 2.799
Mn 0.043 0.042 0.049 0.046 0.043 0.047 0.043 0.049 0.047
Mg 5.031 4.956 5.087 5.370 5.175 5.236 5.350 5.307 5.175
Ca 0.003 0.003 0.003 0.003 0.000 0.003 0.000 0.003 0.005
Na 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
K 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ni 0.018 0.009 0.009 0.018 0.018 0.009 0.010 0.018 0.012
Total 24.000 24.000 24.000 24.000 24.000 24.000 24.000 24.000 24.000
Cr# 0.488 0.644 0.644 0.629 0.632 0.63 0.630 0.625 0.628

Mo# 0.630 0.620 0.638 0.673 0.644 0.655 0.670 0.665 0.649
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Rock type Mineral name Chemical formula
Lherzolite Aluminian Magnesiochromite (F€+23_2Mg4_ng’lo_o5)(Cr3_5Fe+3o_41Al7_1)032
Harzburgite Aluminian Magnesiochromite (Feﬂ;,6Mg4_4Mn0_06)(Cr9,7Fe+30_45A15_8)032

Dunite Chromian Spinel
Chromitite Aluminian Magnesiochromite

(Fe',sMgs 1 Mng 04)(Crr.4Fe 0 33Al5,)0s:
(Fe+22_8Mg5_2Mn0_05)(Cr 9.7Fe+30.53A15.7)O32
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Rock type Cr,05 (Wt%) Al,O3 (Wt%) MnO (wt”) MgO (wt7) TiOy(wt’Z) Cr# Mg# Fe# Fe#
Lherzolite 43.75 2433 0.23 13.12 0.02 547 0.603 0.423 0.105
Harzburgite 48.06 19.34 0.26 11.48 0.06 62.5 0.559 0.478 0.099
Dunite 39.17 28.87 0.21 14.36 0.13 477 0.643 0.382 0.103
Chromitite 48.60 18.94 0.21 13.79 0.13 63.3 0.652 0.389 0.160

(Fet#t = Fe >+Fe™/ (Fe *+Fe *+Mg); Fe °# = Fe “/Fe+Fe"?)
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Sample Dunit Chromitit Dunit Chromitit Pillow Pillow

e e e e lava lava
Numbe 1 2 3 4 5 6
r
SiO; 0.05 0.05 0.01 0.01 0.17 0.07
TiO, 0.13 0.13 0.46 0.16 0.19 025
Al,O3 28.87 18.94 26.92 13.79 33.02 30.62
Cr,0; 39.17 48.60 36.11 54.69 32.04 35.38
FeO* 16.09 15.89 24.07 1524 15.72 14.78
MnO 0.21 021  0.30 023 020 0.13
MgO 14.36 13.79 12.02 1498 1648 16.46
CaO 0.01 0.01  0.00 0.01 0.14 0.04
Total 98.84 97.62 99.88 99.11 97.97 97.73
Si 0.012 0.013 0.002 0.002 0.040 0.016
Ti 0.023 0.025 0.085 0.032 0.034 0.044
Al 8.166 5.656 7.736 4,125 9.136 8.568
Cr 7.433 9.741 6.962 10977 5.947 6.644
Fe' 0.336 0.527 1.128 0.83 0.771 0.667
Fe'? 2.851 2.783 3.656 2312 2231 2.194
Mn 0.043 0.046 0.062 0.050 0.040 0.026
Mg 5.139 5207 4.369 5.670 5.768 5.829
Ca 0.003 0.002 0.001 0.002 0.035 0.011
Total 24.000 24.000 24.000 24.000 24.00 24.00
0 0
Cr# 0.477 0.633 0.47 0.73 0.394 0.436
Mg# 0.643 0.652  0.52 0.708 0.721 0.726

Fe# 0.382 0.389 0.544 036 0.342 0.329
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Mineral chemistry of mantle peridotites from Loghar
ophiolite (Southweast of Kabul - Afghanistan)

Gholamhossein Nazari, Ghodrat Torabi * and Mahmoud Khalili

Department of Geology, Faculty of Science, University of Isfahan, Isfahan, Iran

Abstract
The Loghar ophiolite is located in ophiolitic belt of Kabul block (southeast of

Afghanistan) and it is a part of Neotethyan ophiolites in Alpine - Himalayan orogenic
system with Eocene age. Olivine, orthopyroxene, clinopyroxene and spinel are rock
forming minerals of Loghar ophiolite mantle peridotite. Most of the olivines from
different rock types are serpentinized but some fresh are present with forsterite
composition. Orthopyroxene and clinopyroxene are enstatite (Mg# 0.961-0.972) and
diopside (Mg# 0.976-0.999) in composition. The Cr# of vermicular and unhedral
spinels of lherzolite and subhedral reddish brown spinels of harzburgite are 0.547 and
0.625 respectively. The Cr# of subhedral to euhedral spinels of dunite is 0.477, induced
by high content of Al,O3; and low level of Cr,O3. The Cr# of dark red and euhedral
spinel of chromitite is 0.633. The peridotites of the studied area belong to sub-oceanic
crust mantle. The low content of Al,O;3 in pyroxenes (opx and cpx) and the low amount
of Na,O in clinopyroxene indicate high degree of partial melting of mantle peridotites.
The chemical composition of minerals in dunites are different from that of lherzolite
and harzburgite but present considerable similarity with that of the pillow lavas. The
dunites of Loghar mantle peridotite (LMP) do not share features with those derived by
partial meltiny, but represent sub lithospheric melt channels.

Key words: Loghar ophiolite, Mantle peridotite, Eocene, Afghanistan
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