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Petrological and mineralogical chemistry of mantle peridotites from the Myitkyina-Mogok
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Abstract: An ophiolite is a section of the Earth’s oceanic crust and the underlying upper mantle that has been
emplaced onto continental crustal rocks. The origin and formation of ophiolites are very important to constrain the
formation and evolution of the extinct ocean. Two ophiolitic belts have been identified in Myanmar, namely the
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Eastern Belt and Western Belt. The Myitkyina-Mogok ophiolites within the Eastern Belt were formed during the
Middle Jurassic, whereas the ophiolites in the Western Belt were generated during the Early Cretaceous. This
paper presents a new petrological investigation and mineralogical data for the mantle peridotites from the Eastern
Belt. Both the Myitkyina and Mogok mantle peridotites from the Eastern Belt are composed of spinel harzburgites
and dunite. In the case of the mantle peridotite in the Myitkyina mantle, the olivines in the spinel harzburgites (Fo =
90.35-90.94) had similar Fo values to those in the dunite (Fo = 90.79), whereas the spinels in the former (Cr* =
0.36-0.47) showed lower Cr” values than those in the latter (Cr* = 0.61). For the Mogok mantle peridotite, the Fo
values of the olivines and Cr” values of the spinels from the spinel harzburgites were lower relative to those from
the dunites. Collectively, the higher Fo values and Cr” values of the Mogok mantle peridotites compared with
those of the Myitkyina mantle peridotites indicated a higher degree of partial melting for the former. Nonetheless,
the chemical compositions of the minerals in the Myitkyina and Mogok mantle peridotites were commonly similar
to those generated in a subduction-related tectonic setting. Combined with previous data, it is likely that the east
ophiolites in Myanmar were generated in a subduction regime. Based on the fact that no Jurassic ophiolites similar
to those in the Tibetan Plateau were identified in the western Yunnan Province, it is likely that the Myitkyina-
Mogok ophiolites in the Eastern Belt of Myanmar are the southern continuation of the Bangong-Nujiang suture in
the Tibetan Plateau, which represents relics of the Meso-Tethys Ocean.

Key words: mantle peridotite; supra-subduction zone ophiolite; Myitkyina; Mogok; Myanmar
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Fig. 1 Geological and tectonic sketch map of the research area and adjacent areas (a, after Mitchell et al.*™; Searle et al.[**); Wang et al.l*®}), sketch
geological map of the Myitkyina ophiolite (b, after Liu et al.*)), and sketch geological map of the Mogok ophiolite (c, after Mitchell et al.*")

1YSZ- - ; SGF- ; GDS- ; NBS- ; STD- ; MCT-
MBT- ; SSF- ; JL-GLGF- - ; LCF- ; TPF- ; MPF-—
1'YSZ-Indus-Yarlung Zangbo suture zone; SGF-Sagaing Fault; GDS-Gangdise main subduction accessional orogenic zone; NBS—Namche Barwa
syntaxis; STD-South Tibetan detachment; MCT-Main central thrust; MBT—Main boundary thrust; SSF-Shan scarp Fault; JL-GLGF-Jiali-Gaoligong
Fault; LCF-Lancangjiang Fault; TPF-Three pagodas Fault; MPF—Meiping Fault.
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Fig.2  Field photographs of the Myitkyina mantle peridotite
(@) i (b) ;1 (0) P (d)

(a) A quarry of mantle peridotites; (b) spinel harzburgite; (c) dunite breccia; (d) spinel harzburgite.
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3
Fig.3 Microstructure of the Myitkyina mantle peridotites
(a) ) ) ; (b) , , ,
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(®) ) , () ) .
Ol- ; Opx— ; Cpx— ; Sp— ; Serp—

(a) Spinel harzburgites, metasomatic texture, and olivine partially altered to serpentine along olivine cracks; (b) spinel harzburgites, porphyroclastic
texture, and broken olivine and orthopyroxene phenocrysts surrounded by olivine and neoblasts; (c) spinel harzburgites, poikilitic texture, and small
olivine in orthopyroxene; (d) dunite, mosaic texture, and small olivine in olivine; (e) dunite, mosaic texture, and undulatory extinction structure of
olivine in dunite; (f) dunite, undulatory extinction structure of orthopyroxene in dunite, orthopyroxene with clinopyroxene exsolution, and early olivine in
orthopyroxene.

Ol - olivine; Opx — orthorhombic pyroxene; Cpx — monoclinic pyroxene; Sp — spinel; Serp — serpentine.

wal -
H"'\\l\-'wﬂ

4
Fig.4 Field photographs of the Mogok mantle peridotite
(@ ; (b) ;1 (©) ; (d)

(a) A quarry of mantle peridotites; (b) spinel harzburgite; (c) serpentinized peridotite; (d) dunite.
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5
Fig.5 Microstructure of the Mogok mantle peridotites
G ) ) 7 (b o , ,
;(d) . . i (e) . , (0 . ,
Ol- ; Opx— ; Cpx— ; Sp— ; Serp—

(a) Spinel harzburgites, porphyroclastic texture, and euhedral spinel between minerals; (b, c) spinel harzburgites, netted texture, and olivine partially
altered to serpentine along cracks; (d) dunite, mosaic texture, and euhedral spinel between olivine; (e) dunite, mosaic equigranular texture, and euhedral
olivine with triple point structure; (f) dunite, metasomatic texture, and olivine partially altered to serpentine along olivine cracks.

Ol - olivine; Opx — orthorhombic pyroxene; Cpx — monoclinic pyroxene; Sp — spinel; Serp — serpentine.
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Table 1 Electron microprobe analyses (%) of olivine in the Myanmar mantle peridotite
Si0, TiO, AlLO3; Cr,03 FeO MnO MgO CaO Na,O KO NiO Total Fo Mg*
16MF-5 4159 0.00 0.03 0.01 9.07 0.13 4875 0.06 0.04 0.01 0.39 100.08 90.55 0.91
16MF-6 41.33 0.01 0.01 0.01 9.17 0.12 48.84 0.01 0.01 0.01 0.40 99.92 90.47 0.90
16MF-7 41.62 0.00 0.00 0.01 881 0.14 49.08 0.05 0.02 0.00 041 100.13 90.85 0.91
16MF-8 4157 0.01 0.00 0.01 9.23 0.12 4849 0.02 0.02 0.00 0.40 99.87 90.35 0.90
16MF-9 4163 0.00 0.01 0.11 8.72 012 49.14 0.02 0.03 0.00 0.44 100.23 90.94 091
16MF-10 4136 001 0.01 0.01 8.85 0.12 4897 0.01 0.01 0.01 0.39 99.74 90.79 0.91
16MF-120B 41.41 0.00 0.00 0.00 8.06 0.14 4976 0.00 0.00 0.01 0.39 99.78 91.67 0.92
16MF-124  41.23 0.01 0.00 0.03 8.43 0.12 4980 0.01 0.01 0.01 041 100.06 91.32 0.91
16MF-125C 40.64 0.00 001 056 797 011 4895 0.01 0.02 0.01 039 9867 9163 0092
16MF-127 4133 0.01 0.00 0.01 827 0.11 4991 0.01 0.01 0.01 041 100.07 9150 0.92
16MF-132A 4175 0.01 0.00 0.01 7.68 0.12 49,63 0.01 0.00 0.00 0.45 99.66 92.01 0.92
16MF-129A 41.63 0.00 0.00 0.01 6.15 0.09 5129 0.01 0.10 0.01 045 99.88 93.69 0.94
16MF-129B 41.63 0.01  0.00 0.01 6.18 0.09 5134 0.01 0.01 0.01 0.46 99.74 93.67 0.94
16MF-130B 41.22 0.00 0.00 0.02 781 011 4992 0.01 0.02 0.01 041 99.53 91.93 0.92
16MF-130C 41.28 0.01 0.01 0.02 781 011 4994 0.01 0.01 0.01 043 99.64 91.93 0.92
: Fo = 100 x Mg/(Mg + Fe); Mg” = Mg/(Mg + Fe)
F2 MAEREPRAEAREFRESITER(%)
Table 2 Electron microprobe analyses (%) of orthopyroxenes in the Myanmar mantle peridotite
SiO; TiO, AlLO3; Cr,03 FeO MnO MgO CaO Na,O K;0 NiO Total Mg”
16MF-5 56.09 0.09 3.10 0.78 5.76 0.13 31.91 1.94 0.02 0.01 0.09 99.86 0.91
16MF-6 56.21  0.09 2.44 0.72 6.03 013 3282 131 0.03 0.01 0.09 9980 091
16MF-7 56.31 0.09 2.84 0.77 5.75 0.13 32.62 0.95 0.02 0.00 0.09 99.53 0.91
16MF-8 56.24 0.09 291 0.79 5.89 0.13 32.24 1.41 0.02 0.01 0.09 99.75 0.91
16MF-9 56.26  0.10 2.57 0.82 5.75 0.13 3186 215 0.03 0.00 010 99.73 0091
16MF-10 56.94 0.08 191 0.67 5.81 0.14 33.35 0.83 0.02 0.00 0.08 99.77 0.91
16MF-124 57.48 0.08 0.87 0.31 5.69 0.13 34.82 0.54 0.03 0.02 0.08 99.97 0.92
16MF-125C  57.71 0.06 1.00 0.28 5.51 0.12 34.86 0.53 0.00 0.00 0.06 100.07 0.92
16MF-127 57.82 0.08 0.74 0.24 5.63 0.14 35.09 0.49 0.01 0.01 0.08 100.24 0.92
16MF-132A  58.10 0.09 0.87 0.29 5.30 0.11 34.15 0.51 0.02 0.01 0.09 99.45 0.92
16MF-130B  57.82 0.08 0.72 0.19 5.45 0.13 34.81 0.45 0.01 0.00 0.08 99.68 0.92

: Mg” = Mg/(Mg + Fe)
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Table 3 Electron microprobe analyses (%) of clinopyroxenes in the Myanmar mantle peridotite

Si0, TiO, AlLO; Cr,03 FeO MnO MgO CaO Na,0O KO0 NiO Total Mg*® cr

16MF-5 52,75 0.07 350 1.08 223 0.06 1631 2343 006 000 0.05 9955 093 0.17
16MF-6 5250 0.08 314 137 219 0.07 16.18 2352 0.13 0.00 0.04 99.22 093 0.23
16MF-7 5283 015 331 110 242 0.09 16.86 2249 0.15 0.01 0.03 99.42 093 0.18
16MF-8 5280 0.08 336 113 221 0.08 16.15 2372 005 001 0.05 9962 093 0.8
16MF-9 52,57 0.07 320 130 222 0.07 1624 2335 0.18 001 0.05 9926 093 0.21

16MF-10 54.09 004 142 081 214 0.07 1750 23.03 023 000 0.03 9937 094 0.28

16MF-124 4844 0.04 886 217 310 0.04 20.09 1210 205 037 010 9736 0.92 0.14
16MF-125C 46.11 0.08 10.14 224 392 0.06 1946 1217 217 071 012 9718 090 0.13
16MF-127 51.23 0.02 6.68 131 28 006 2081 1270 1.09 0.27 0.09 9712 093 0.12
16MF-132A 48.03 0.03  9.27 171 385 005 1921 1216 226 050 011 9720 090 0.11

16MF-129A 5135 0.17 6.20 0.95 248 0.03 2225 1259 206 015 012 9835 0.94 0.09
16MF-130B 51.88 0.05 6.20 1.00 328 005 2141 1235 131 019 012 9784 092 0.10

- Mg* = Mg/(Mg + Fe); Cr* = Cr/(Cr + Al)

R4 MEAEMKPRBERTIRHDTER(%)

Table 4 Electron microprobe analyses (%) of spinels in the Myanmar mantle peridotite

Si0, TiO; AlLO; Cr,03 FeO MnO MgO CaO Na,O K,0 NiO Total Mg* crf F

16MF-5 0.02 005 37.02 3105 1405 0.19 1658 0.01 0.03 0.01 018 99.17 068 0.36 13.78
16MF-6 0.06 0.04 30.14 3583 17.74 0.24 1353 0.00 0.00 0.00 0.09 9766 058 0.44 1587
16MF-7 0.02 0.11 33.77 3343 1510 0.20 16.23 0.00 0.05 0.00 0.17 99.09 0.66 0.40 1481
16MF-8 0.01 0.04 3429 3323 1588 0.20 1547 0.01 0.03 0.00 0.16 99.31 0.63 0.39 14.69
16MF-9 0.01 010 29.05 37.82 17.60 0.24 1440 0.01 0.02 0.00 0.12 9936 059 047 16.35

16MF-10 0.02 007 2061 47.86 19.10 0.32 1160 0.00 003 0.01 0.06 99.68 052 0.61 18.98

16MF-120B 0.01 0.03 1430 5252 2235 038 9.78 0.00 0.00 0.02 0.04 9942 044 071 2059
16MF-124  0.02 0.02 14.45 4954 2455 035 982 000 0.03 0.00 0.07 9884 042 070 20.39
16MF-125C 0.04 0.04 15.21 4420 30.39 0.40 872 0.00 0.06 001 0.11 99.18 0.34 066 19.86
16MF-127 001 004 1366 4785 2836 037 965 000 0.01 0.00 0.08 100.04 038 0.70 20.45
16MF-132A 0.02 0.02 1278 4250 36.18 045 7.18 0.00 001 000 0.19 9932 026 0.69 20.30

16MF-129A 0.02 0.05 9.46 5576 2394 041 994 000 001 000 0.08 99.67 043 0.80 21.75
16MF-129B 0.03 0.06 9.22 5558 2451 044 996 0.00 0.03 0.01 0.08 99.90 042 0.80 2179
16MF-130B 0.01 0.05 10.06 37.89 4334 041 712 0.00 0.04 001 033 99.28 0.23 0.72 20.66
16MF-130C 0.01 0.03 14.88 46.14 27.02 0.35 1037 0.08 010 0.01 0.12 99.09 041 0.68 20.08

: Fo = 100 x Mg/(Mg + Fe); Mg* = Mg/(Mg + Fe); Cr* = Cr/(Cr + Al); F = 10 x In(Cr*) + 24

cr 0.36~0.47;

4.1

cr* ( 0.61) ( 6)
TiO, 0.1%,
, 0.1%, Ti0,=0.11%
Fo 90.35~90.94, (plagioclase-bearing abyssal
Fo 90.79 (  6a) peridotites)!”! , TiO,
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Fig.9 Compositional variations in the olivines of the Myanmar mantle peridotites (after Zhang et al.[*)
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Table 5 Chronological data of the ophiolites from Myanmar and the Yarlung-Tsangpo-Bangong-Nujiang zone
U/Pb (Ma)
176+1
166+3
1771
[12]
1712
180.3+£1.6
(171.622)~(173.0+1.5)
(125.8+1.7)~(126.6.0+1.0) [13]
114.7£1.4
167+1.4 [40]
(Rutog) 169+2
Dongco 167+2
Donggiao 187+2 [41]
Amdo 184+2
Denggen 164+2 177+3
128.4+0.9
131.0+1.2 [42]
128.4+0.9
131.041.2 [43]
130+0.5
[44]
128+1.1
[48-49]
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