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Sample wt% | 5g 58 58 58 102 102 102 102
Lithology Lz Lz Lz Lz Lz Lz Lz Lz
Sio, 41.10 41.15 40.96 41.00 40.50 41.00 40.51 40.41
TiO, 0.00 0.00 0.01 0.04 0.00 0.00 0.00 0.01
ALO, 0.06 0.03 0.02 0.01 0.03 0.00 0.01 0.02
Cr,0, 0.06 0.00 0.00 0.00 0.00 0.01 0.01 0.00
FeO 8.21 8.52 8.56 9.33 9.27 9.35 10.06 9.61
MnO 0.11 0.11 0.11 0.13 0.13 0.17 0.13 0.14
MgO 51.04 51.01 50.55 50.10 51.30 50.20 50.38 50.40
CaO 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Na,O 0.00 0.00 0.04 0.05 0.05 0.04 0.04 0.02
K,0 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00
NiO 0.09 0.08 0.08 0.08 0.10 0.10 0.10 0.10
Total 100.70 100.90 | 100.30 | 100.00 | 101.00 | 100.90 | 101.26 | 100.72
Si 0.992 0.992 | 0.994 0.995 |[0.973 |0.993 [0.979 0.980
Ti 0.000 0.000 | 0.000 0.001 [ 0.000 |0.000 | 0.000 0.000
Al 0.002 0.001 | 0.001 0.000 |[0.001 |0.000 | 0.000 0.001
©ig 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
*Fed 0.013 0.015 | 0.011 0.009 |[0.053 |0.013 |0.042 0.040
+Fe2 0.153 0.156 | 0.163 0.180 [0.133 |0.176 |0.161 0.155
Mn 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003
Mg 1.837 1.833 1.829 1.812 1.837 1.813 1.815 1.822
Ca 0.000 0.000 | 0.000 0.000 |[0.000 |0.000 | 0.000 0.000
Tot. Ca. 3.000 3.000 | 3.000 3.000 |3.000 |3.000 | 3.000 3.000
Mg# 92.31 92.15 | 9181 9096 |9324 |91.15 |91.85 92.16
Te(Mn) 0.11 0.11 0.11 0.13 0.13 0.17 0.13 0.14
Fo 91.61 9132 |91.21 90.41 |90.67 |90.37 |89.80 90.20
Fa 8.27 8.56 8.66 9.44 9.19 9.44 10.06 9.65

Lz = Lherzolite; Hz = Harzburgite; Te=Tephroite; Fo=Forsterite; Fa=Fayalite
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Melluso and Sethna (2011)

0521 0318 Ol U T (65l b alonn 5 (555 A3 bl 0 o Ol Ol 55 Sl Sa 550 53 53 35 50 (SS9 52l oS 5 s =Y sk

Sample wt% | 16 16 16 58 58 58 102 102 102 102 102 102
Lithology Lz Lz Lz Lz Lz Lz Lz Lz Lz Lz Lz Lz
Sio, 53.29 52.47 53.05 51.81 52.38 52.33 52.20 53.21 51.29 51.23 52.70 53.56
TiO, 0.24 0.33 0.25 0.13 0.12 0.18 0.25 0.25 0.23 0.16 0.19 0.23
ALO, 2.46 332 3.19 3.95 3.20 3.30 3.40 331 3.88 3.88 2.90 3.57
Cr,0, 0.43 0.50 0.48 0.48 0.42 0.44 0.61 0.62 0.80 0.78 0.42 0.62
FeO 1.71 2.06 2.05 2.07 1.98 2.04 2.38 2.32 221 2.16 2.25 2.25
MnO 0.09 0.06 0.07 0.07 0.07 0.07 0.07 0.09 0.06 0.07 0.08 0.08
MgO 17.98 17.51 17.43 17.48 17.61 17.51 17.94 17.31 16.84 17.16 17.92 17.50
CaO 24.82 24.49 24.24 22.04 22.55 22.81 23.53 23.36 23.55 23.42 23.93 22.52
Na,0 0.11 0.18 0.16 0.43 0.43 0.49 0.39 0.40 0.52 0.59 0.46 0.45
NiO 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.00 0.00
Total 101.13 100.92 100.92 98.90 98.80 99.28 100.81 100.89 99.40 99.48 100.87 100.81
Si 1906 |1.883 | 1.905 | 1.897 1.913 | 1.904 1870 | 1910 |1.867 |1.859 [1.886 | 1.922
Ti 0.006 0.009 0.007 0.004 0.003 0.005 0.007 0.007 0.006 0.004 0.005 0.006
Al 0.104 0.140 0.135 0.170 0.138 0.141 0.144 0.140 0.166 0.166 0.122 0.151
Cr 0.012 0.014 0.014 0.014 0.012 0.013 0.017 0.018 0.023 0.022 0.012 0.018
“Fed 0.066 0.075 0.040 0.045 0.048 0.063 0.071 0.036 0.101 0.126 0.116 0.006
“Fe? 0051 looe2 |0062 [0063 o060 |0.062 [0002 |[0070 |0067 0066 10067 0068
Mn 0.003 0.002 0.002 0.002 0.002 0.002 0.958 0.003 0.002 0.002 0.002 0.002
Mg 0959 |0937 |o0933 |0954 0959 10950 |o0903 |og927 |0914 |0928 [0956 | 0.936
Ca 0.951 0.941 0.932 0.865 0.882 0.889 0.027 0.899 0.918 0.911 0.917 0.866
Na 0.008 0.013 0.011 0.031 0.030 0.035 0.071 0.028 0.067 0.042 0.032 0.031
Tot. Cat. 4.058 4.063 4.03 4.014 4.017 4.029 4.07 4.01 4.131 4.126 4.115 4.006
Mo# 94.95 93.79 93.76 93.80 94.11 93.87 99.77 92.97 93.17 93.36 93.45 93.27
Wo 48.25 48.18 48.06 45.16 45.62 45.89 46.05 46.67 47.40 46.76 46.46 45.49
En 48.64 47.94 48.09 49.84 49.58 49.02 48.86 48.13 47.17 47.67 48.42 49.19
Fs 2.72 3.24 3.27 341 3.23 3.30 3.71 3.75 3.54 3.44 3.50 3.67
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Sample wt% | 16 16 16 16 58 58 58 58 102 102 102
Lithology Lz Lz Lz Lz Lz Lz Lz Lz Lz Lz Lz
Sio, 1.31 3.04 0.00 0.17 0.55 0.38 0.87 0.26 0.27 0.00 0.30
TiO, 0.04 | 0.06 010 [009 |003 |0.05 |[002 |005 |0.10 |0.03 |0.05
ALO, 52.53 | 51.58 52,11 |52.07 |52.93 |[52.75 |52.65 |53 46.60 | 46.30 | 46.47
Cr,0, 13.78 | 14.12 14.82 | 15.07 | 13.11 | 1292 | 1297 |12.70 | 19.30 | 19.70 | 19.80
FeO 12.44 | 1253 |13.01 |12.97 |12.98 | 1358 |12.93 |13.7 |14.60 |14.40 |13.96
MnO 0.00 | 0.00 0.00 |[000 |000 |0.00 [0.00 |000 |0.00 |[0.00 |0.00
MgO 19.85 | 19.43 | 19.58 |19.79 |18.77 | 18.80 |18.62 |19.00 | 17.70 |17.70 |17.89
CaO 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.00 0.03 0.00 0.03
Na,0 0.05 |0.01 001 |004 |012 |010 |[013 |006 |0.16 |0.00 |0.08
K,0 0.00 0.03 0.00 0.01 0.10 0.01 0.01 0.01 0.02 0.02 0.02
NiO 0.06 | 0.06 0.06 |[006 |006 |0.06 |[006 |006 |0.06 |0.06 |0.02
Total 100.0 | 100.81 | 99.64 | 100.2 | 98.65 | 98.66 | 98.27 | 98.80 | 98.90 | 98.20 | 98.62
Si 0.034 | 0.080 |0.000 |0.004 |0.015 |0.010 |0.023 | 0.007 | 0.007 | 0.000 | 0.008
Ti 0.001 |0.001 |0.002 |0.002 |0.001 |0.001 |0.000 |0.001 [0.002 |0.001 |0.001
Al 1.627 | 1.593 1.627 | 1.617 |1.669 |1.663 |1.666 | 1.664 | 1.510 | 1.507 | 1.506
Cr 0.286 | 0.293 |0.310 |0.314 |0.277 |0.273 | 0.275 | 0.268 | 0.420 | 0.430 | 0.430
‘Fed 0.016 | 0.000 0.059 | 0.057 |0.024 |0.042 |0.012 |0.052 | 0.052 | 0.061 | 0.045
“Fe2 0.257 | 0.275 0.229 | 0.229 | 0.267 | 0.262 | 0.279 | 0.253 [ 0.284 | 0.272 | 0.276
Mn 0.000 | 0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000
Mg 0.778 | 0.759 0.773 | 0.777 |0.748 | 0.749 |0.745 | 0.755 | 0.725 | 0.729 | 0.733
Tot. Cat. 3.000 |3.000 |[3.000 |3.000 |3.000 |3.000 |3.000 |3.000 |3.000 |3.000 |3.000
Mg# 75.17 | 73.40 7715 | 77.24 | 73.69 |50.47 |72.75 |7490 |7185 |72.83 |72.65
oCr 0.14 0.15 0.16 0.16 0.14 0.14 0.14 0.13 0.21 0.22 0.22
#Fed 0.008 | 0.000 |0.029 |0.028 |0.012 |0.021 |0.006 |0.026 | 0.026 | 0.037 | 0.022
Cr/Al 0.175 | 0.184 0.190 | 0.193 | 0.165 | 0.164 |0.164 |0.161 | 0.278 | 0.027 | 0.28
Cr#=[Cr/(Cr + Al)], Mg#=[Mg/(Mg + Fe*? )*100], Fe**#=[Fe3+/( Fe** +Cr +Al)]
I S oo gy —F

B o e aalllas Sy 55508 4 nl OT Koy 50351 55555l Slad goi &
5o baises LOL ;51 (Saccani et al., 2010) Lleds ¢ ole ol 51 gide b
S gl 23,05 b gl O 2l 51 0L &S Sl Jkts S35 Lo ys AFY BANY 5
Sl Cr s Ni eMg# 31 VL pslis 5 Y 5 TIO, PO, Zr ol pslis glazs S sl
.(Best, 2000)
@i 8 S 5 lie 53 (G5 deos /0 Y B 0/00) beKiw I TIO, ol palis
s Aaeia ol slgiiy S5 Aeeys /Y McDonough et al. (1992) L. 5« J6
g olde 4l ST & il o 5 dited JE 5L e SICT 5T 5 el Sz
(Eggins et al., 1998)
MQO 5 (555 Lays PRV L FI/AP) iyl 53 3550 MJO i
ST opl o e Hlas S NG ((S3s Aoy YA/4A B YV/OY) s ) 53 3550
Mg# JS ,sb 4 (Le Bas, 2000) ol slai & slacaisd 5 (Wi% 35)
i 2555500 Gadse 55 MOH# Lislie 55,05 (So 55 Ol 03 5dous S5l
AZIYN GAB/TY o5 5uen 53 0135y Jlad 293} (sl ga 55 gAY/ F GAYNY o0 Olss s
Azes gl el o 5 en ez 31 (55l B b sl K MGH 5 Ni e .ol Ol g 55
G el as S 4 Glate 5L G sl eSen B g 6T Sl 015 o S
Sldllas ol a8 gaeSin 3 Ni lias .3 ga o3litul iy 53 ol |5 6L

AR

ol by G Fs 5 Sl Bl 55 & a8 5 ol ol Wi ol s
oslizul 5 50 (Beccaluva et al., 1979; Pearce and Norry, 1979) waus &S o 6
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G Dler 5 AN G A ls bk sledi 85 4 Sl ol s
Jls m5omb 5 ) s M# tileds 03,57 ¥ s 53 (5555500
Fo/ 0Ty & il o3 8 aclos Mg#=[Mgx100/Mg +Fe] Jga p olul  Olss,
sdalin &5 ) kilas (Droop, 1987) wsy - Fe =Fe,0,x0.9/72 ; MgO= Mg
ALO, sl s S35 Leys FRVY G FVAP Iy, pis MOO (ol s 555 o0
TiO, 5 535 Ay +/F7 b N 31 1gT Ca0 ¢ Sjs duoys VYA B AN befaw oyl
VADoK p) JSG (gl siomn ool S35 o s/ F B /0 o 55 5y sl
Sl dised 53 S o i VWY PPM G oy 50 LT £35S Oljes 51470 ppM &
(38 2oy YINE GA/FY u ALO, (G55 Lo )s Y4744 G YV/OY s MgO 255 )
Ll i G55 Aoy NF L 08 G TIO, 5 S5 deys VAV B V/FY o CaO
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B j.m s ,iia s,k ;1 (Sharma and Wasserburg, 1996) ol odi o3ls
A o Vpoms 22 Soipty 3 8K DS S e 5 HREE ol
14 5 (Hickey and Frey, 1982; Downes, 2001) Cosl odd eus Olde sld-
B R Vi FYGH P IS PYRCIVIN I PSRN (P JPI PYCIS JP P
S s 5 3l oiladl (Sla S5 45 b S 5 1 52lST 5 5laps S Sls Jied (oo
g5 ) asdllas 540 e o das o Ol Wsd e ‘us,f S s adyl 4:.::;
Na,0 5Ca0 jobe polie s T f GCS s 2 4d 5 Ul S5k
S5 5 53 pobie ran 3lia b Ols gy b (s eSTILl sl (sl S 5 oy 52dS7 s
¥ Y gladsua) Lyls Sl sen JluT
Jurles S CrO; sln 55 ALD, G55 dess olol p add 5 ls sl
oot el = gl 0 28 3 s frules S led o das e 0L (A VY ISK)
Gyad ol 55 B S| 33 o e Siemed 3 4,8 o 13 (OSMA) (laz &
Sl &8 55 Cr sl 4 AI? 1 il 64 8 (b1 i el 5155 s
(S 5 55 gr alS APl SHCT slie 5151 L aSSli o Jilps S
53 bEdss ) sle Jumlps S B -1 JK2) Crt i, 55 TIO, Slsgas ulal
oo 05 JSB 0len 53 €l a5 .5 ,8 or 13 428 8 T ol = 5l ki
o S i il S L o o bl or (shazt S Sy oo gy 1 3590 SIS 5k
el g 53 3 8l w22 8 5 s
035 YU Jsir) b on Vb psn T 6 5 51 igad 53 3250 Jigmlps 57
Conl psn S Jromml lraaieia 51 Jamml 53 ol Tiliie umes 5 Al
035 Vb ble 55 (Sigurdsson and Schilling, 1976 Dick and Bullen, 1984)
ol Oy ST il e STl Lasee sla fral Glaaaseia Sl fipul 55 Cr#
4 8 015 o bS53 s S 03 O Sl 035 b 4 5 L g s e
adllan (gla S das o 0Lz (D VY JSC8) MO# 5 Crif uslas i ls Glas o) ge Jaoes
(AT, 1992) Wlods 5 ylue glazs & Laoms 3 45 Atn 2550 » Sl ailais ols
—psS e Sl VL Sl g Gl sk 53 3me Jrmmlps S sue
SBCTsl p 53 Jumles S e oS ol Il T S5 2 53 550 Jinn!
COCT 5y 5 )3 hdu s y3 das e 0L & Sl A 51 NLEYA 51 2SIl s
b Sl s S sy el VL T glotaipnts 5 blae 55 2SIl 5
Critspl Ol ;e 5 (Arai, 1994) 5,15 SLi sead JluwT S5 50 ,5 LOA G YA P35 2de
Sde 3558 53 0l Ol eoalde 4 a5 AL s it VY BAF o odd anlllas slaw gl
Il T S sk 1 44 &omls 03 3en 53 LKl ey o a5 4 OT anglie 5 5 87
Sl 4 015 r 0 kinl (Sl yls e 53 Sos 5 B ASS 31.0,8 e 513 (T o)
(D=1 IS8 3 go5 Lol Lat g 53 3 s 30 (5o Jrpmlp 3 ST 0555 oS 57 53 3mi 5l
(SSZ) S Ilal g 055 Slhos sdomn L5 (513 45 ALO, 4l 55 TIO, Lls a5 5
BEREYGM P J;m.ﬂtr,; S 5l ol &1yl (MORB) o 5Ll Ole (slaazzy 3
OF JS8) 3,8 oo 513 (0) sl ST Sla sty s i go
AL ey S8 (168 4 )l o b s b ate (Sees Crt
& S opomes (Dick and Bullen, 1984) 552 o 05 S 51 5Ls S g o
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Sample 1 58 54 106 6 16 58 102 103 210
Lithology | Hz Hz Hz Hz Lz Lz Lz Lz Lz Lz
Wit% Wt% | Wt% Wit% Wit% Wit% Wit% Wit% Wit% Wit%
SiO, 43.35 42.06 | 43.02 44.08 | 4042 |39.98 40.06 39.97 | 40.07 40.38
TiO, 0.01 0.04 0.03 0.02 0.09 0.11 0.12 0.19 0.13 0.14
ALO, 111 1.23 1.35 1.28 141 1.58 261 2.74 2.53 2.65
FeO 6.78 7.18 7.25 7.45 7.85 8.25 8.04 7.96 8.12 8.45
Fe,0, 0.75 079 |081 0.82 0.87 091 0.89 0.88 0.91 0.93
MnO 0.13 0.14 0.13 0.12 0.12 0.14 0.13 0.14 0.13 0.12
MgO 42.38 43.63 | 41.97 4477 | 3845 |39.21 39.09 3855 | 37.52 38.86
CaO 0.14 026 |0.34 0.46 1.67 1.58 1.63 1.85 1.97 1.47
Na,O 0.04 0.04 |o0.01 0.03 0.05 0.04 0.06 0.07 0.09 0.08
K,O 0.02 0.01 |0.03 0.04 0.06 0.08 0.07 0.04 0.06 0.05
LOI 3.92 2.45 3.7 1.12 8.41 7.31 6.15 6.61 7.86 6.75
Total 98.74 97.95 | 98.91 100.31 | 99.61 | 99.42 99.07 99.24 | 99.6 100.13
Mg# 86.21 85.86 | 85.27 85.73 83.04 82.61 82.94 82.88 82.21 82.13
Trace Elements and Rare earth Elements ( ppm)
Sc 9.9 10.3 9.3 10.4 9.4 11.9 9.4 9.9 9.9 10.3
Rb 0.12 018 |0.17 0.14 0.21 0.32 0.35 0.43 0.31 0.37
Sr 41 5.6 2.2 3.1 7.9 8.1 8.3 9.4 8.4 9.7
Zr 2.65 1.64 2.93 1.67 3.65 3.01 4.01 411 4.59 4.46
Nb 0.07 0.05 0.07 0.08 0.09 0.11 0.13 0.15 0.12 0.14
Ni 1920 1845 | 1925 1864 1825 1855 1745 1810 1875 1817
Co 84.6 83.6 82 85.2 85.3 92.9 81.9 91 91 84.7
Zn 36 40 39 42 37 38 35 41 42 40
Ch 1031 1070 | 1068 1077 1228 1216 1260 1210 1350 1297
Y 0.38 054 |041 0.51 0.71 0.61 0.55 0.85 0.88 0.62
Cs 0.091 0.082 | 0.089 0.077 0.12 0.15 0.17 0.13 0.14 0.11
Ta 0.02 0.03 |0.01 0.02 0.02 0.05 0.04 0.03 0.06 0.05
Hf 0.07 0.05 |0.09 0.05 0.11 0.16 0.14 0.23 0.46 0.35
V 13.1 15.6 254 33.3 52.3 56.7 53.4 65.7 71.2 81.5
Pb 7.5 8.1 9.2 6.7 8.9 8.1 6.7 8.1 6.5 6.4
Th 0.002 0.002 | 0.004 0.003 0.022 0.032 0.022 0.034 0.021 0.031
A 13.1 15.6 254 33.3 52.3 56.7 53.4 65.7 71.2 81.5
La 0.012 0.017 | 0.016 0.018 |0.011 0.008 0.007 0.005 | 0.006 0.005
Ce 0.013 0.041 | 0.035 0.039 |0.018 |0.029 0.012 0.026 | 0.015 0.014
Pr 0.001 0.005 | 0.003 0.004 | 0.006 | 0.008 0.007 0.008 | 0.009 0.006
Nd 0.006 0.02 |0.012 0.019 | 0.008 |0.056 0.004 0.008 | 0.008 0.007
Sm 0.004 0.005 | 0.002 0.003 0.015 0.034 0.009 0.012 0.008 0.004
Eu 0.003 0.002 | 0.001 0.001 |0.003 |0.018 0.005 0.007 | 0.005 0.002
Gd 0.003 0.004 | 0.002 0.003 0.04 0.084 0.042 0.050 0.037 0.013
Tb 0.001 0.002 | 0.001 0.002 |0.012 |0.016 0.009 0.011 0.009 0.003
Dy 0.006 0.005 | 0.002 0.003 |0.091 |0.081 0.095 0.113 0.087 0.037
Er 0.001 0.001 | 0.002 0.003 |0.031 |0.041 0.024 0.031 | 0.023 0.018
Tm 0.005 0.003 | 0.001 0.002 |0.011 0.012 0.013 0.011 0.014 0.017
Yb 0.001 0.002 | 0.001 0.003 0.012 0.018 0.014 0.017 0.013 0.011
Lu 0.008 0.007 | 0.004 0.003 |0.011 0.013 0.015 0.012 |0.014 0.016
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Abstract

The studied area is located in the north of Rudan city, Groom mountain, Hormozgan province in the contact area of the Zagros and Makran
zones and some part of Kahnuj - Rudan-Minab ophiolite belt. The studied ultramafic rocks include lherzolite and harzburgite, contains olivine,
orthopyroxene, clinopyroxene and chromian spinel which is a minor mineral. Based on the geochemical data, the amount of CaO, MgO,
TiO, and V, these rocks belong to non serpentinized orogenic ophiolites, also the high amounts of Mg# and Ni in the studied samples are the
indication of that these rocks were formed in mantle conditions. According to microprobe data, the amount of Mg# in the lherzolite olivines
is between 91.15 until 93.24 and these olivines have forsterite quality. Lherzolite clinopyroxenes are also of the diopside quality, but spinels
have poor chromian. Detailed microprobe studies on the spinel of these rocks, are the indication of the high amounts of Mg#(71-77) and Al,O,
(52.98 t0 46.31Wt%) and low Cr# (14-22). Cr/Al proporation of in chromian spinels of lherzolites are equal to amounts 0.19 and amount of
Fe*" in the lherzolite spinels is very low (<0.1 Wt%) that show the crystallization in the low amounts of oxygen fugacity. On the basis of the
given whole rock geochemical data and chromian spinels mineral chemistry, studied samples are located in oceanic peridotites tectonic position

(abyssal), and are formed in the mid-oceanic ridges (MORB).
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