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Abstract: Olivine gabbro originates from the mantle lithosphere, with the structural and compositional
characteristics of its rock-forming minerals closely related to its petrogenesis, reflecting the characteristics of
the magma source region, the physicochemical conditions of crystallization, and the geodynamic background.
This paper conducts the petrographic and mineral chemical analyses on the olivine gabbro from the Zhijiaqiao
area in the Cathaysia Block, to explore its formation background. The rock-forming minerals of this olivine
Gabbro consist of clinopyroxene, plagioclase, olivine, and a small amount of hornblende and phlogopite.

Olivine is xenomorphic granular and developing serpentinization alteration edge. With the Fo values of
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80.68 ~ 82.20, it belongs to the chrysolite, CaO content is less than 0.1 wt.%, indicated as mantle xenocrysts.

The clinopyroxene is composed of diopside and augite. with Mg'=82.52 ~ 85.95. Mineral composition

calculations indicate that the parent magma is calc-alkaline basaltic magma, with a crystallization temperature

range of 1173 ~ 1193 °C and a crystallization pressure of 0.25 ~ 0.39 GPa. The richness in hydrous minerals

and the water content (2.1% ~ 2.7%) of the clinopyroxene in the olivine gabbro indicate that its parent magma

is water-rich, possibly due to metasomatism by subduction-related fluids in the magma source region.

Combined with the regional geological background, it is believed that the olivine gabbro in the Zhijiaqiao area

may have originated from lithospheric mantle metasomatized by subduction fluids. Under the extensional

tectonic setting of the Cenozoic, this mantle has undergone decompression melting, forming the parent

magma of the olivine gabbro, which ascended and intruded into the middle-lower crust.

Key words: clinopyroxene; olivine; moisture capacity; geodynamic significance; the Zhijiagiao area
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Fig. 1 Geotectonic location map of study area (a) and geological map of Zhijiaqiao area

in Yugan County, Jiangxi Province (b)
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Fig. 2 Microscopic photos of hornblende in the Zhijiagiao olivine gabbro
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Table 1 Electron microprobe analysis results (wt.%) and related parameters of olivine chemical

composition in Zhijiaqiao olivine gabbro

ZJQ16-2-4 ZJQ16-2-7 ZIQ16-2-9 ZJQ16-3-11 ZIQ16-3-15 ZIQ16-3-22 ZJQ16-3-23 ZJQ16-3-24 ZJQ16-3-25 ZJQ16-3-27

SiO, 38.64 38.71 38.26 38.73 38.61 38.68 38.78 38.54 38.81 38.37
TiO, 0 0 0 0.04 0 0.03 0 0 0 0.01
AlO; 0.03 0.04 0.01 0.01 0.03 0 0.01 0 0.02 0.01
Cr,04 0.04 0 0.02 0 0.02 0 0.02 0 0 0.02
FeO 17.29 17.64 17.26 17.92 17.98 17.31 17.09 17.04 16.55 17.29
MnO 0.25 0.24 0.24 0.24 0.29 0.3 0.19 0.27 0.25 0.3
MgO 423 42.49 42.29 42.07 42.12 42.49 42.82 42.49 42.87 42.69
CaO 0 0 0.03 0.03 0.01 0.01 0.02 0.02 0.02 0.01
Na,O 0.02 0 0.01 0 0 0.02 0 0.01 0.01 0
K,0 0.02 0 0 0.02 0 0 0.01 0.01 0 0
NiO 0.01 0.09 0.01 0.08 0.13 0.06 0.07 0.09 0.06 0.07
Total  98.58 99.21 98.11 99.14 99.2 98.89 99.01 98.47 98.59 98.77
Si 1.99 1.99 1.98 1.99 1.99 1.99 1.99 1.99 1.99 1.98
Ti 0 0 0 0 0 0 0 0 0 0
Al 0 0 0 0 0 0 0 0 0 0
Cr 0 0 0 0 0 0 0 0 0 0
Fe 0.37 0.38 0.37 0.39 0.39 0.37 0.37 0.37 0.36 0.37
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0 0.01 0.01 0.01
Mg 1.63 1.63 1.63 1.61 1.62 1.63 1.64 1.64 1.64 1.64
Ca 0 0 0 0 0 0 0 0 0 0
Na 0 0 0 0 0 0 0 0 0 0
K 0 0 0 0 0 0 0 0 0 0
Fo 81.35 81.11 81.37 80.72 80.68 81.4 81.7 81.63 82.2 81.48
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Table 2 Electron microprobe analysis results of chemical composition (wt.%) and related parameters of

clinopyroxene in olivine gabbro of Zhijiaqiao

ZJQ16-2-1 ZJQ16-2-2 ZIQ16-2-3 ZIQ16-2-4 ZJQ16-2-5 ZIQ16-2-6 ZJQ16-2-7 ZIQ16-2-8 ZIQ16-2-9 ZJQ16-2-10

Si0, 51.78 51.13 52.49 51.81 52.43 53.07 51.86 51.89 51.97 52.3
TiO, 0.53 0.55 0.4 0.56 0.48 0.26 0.55 0.51 0.55 0.41
AlLO; 3.86 4.61 2.96 3.93 3.22 2.49 3.65 3.85 3.79 3.03
Cr,04 0.14 0.11 0.03 0.21 0.23 0.09 0.09 0.03 0.18 0.11
FeO 5.24 5.69 4.83 5.8 5.33 5.27 5.72 5.47 6.99 5.28
MnO 0.15 0.18 0.11 0.16 0.16 0.17 0.2 0.16 0.2 0.17
MgO 15.55 15.27 15.48 15.63 15.54 16.29 15.97 15.2 17.24 15.57
CaO 22.36 21.92 23.37 21.4 22.51 22.34 21.71 22.38 18.62 22.9
Na,O 0.28 0.27 0.15 0.24 0.25 0.24 0.25 0.28 0.22 0.2
K,O 0 0.01 0 0 0 0 0.02 0 0.02 0.01
Total 99.9 99.75 99.81 99.74 100.15 100.22 100.01 99.77 99.82 100
Si 1.9 1.88 1.93 1.9 1.93 1.95 1.91 1.91 1.91 1.92
ALY 0.1 0.12 0.07 0.1 0.07 0.05 0.09 0.09 0.09 0.08
Al" 0.07 0.08 0.06 0.07 0.07 0.06 0.06 0.07 0.07 0.05
Ti 0.01 0.02 0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.01
Cr 0 0 0 0.01 0.01 0 0 0 0.01 0
Fe’ 0.02 0 0 0 0.03 0.07 0.03 0 0.03 0.01
Fe* 0.14 0.17 0.15 0.18 0.13 0.09 0.14 0.17 0.19 0.15
Mn 0 0.01 0 0 0 0.01 0.01 0.01 0.01 0.01
Mg 0.85 0.84 0.85 0.86 0.85 0.89 0.87 0.83 0.94 0.85
Ca 0.88 0.86 0.92 0.84 0.89 0.88 0.85 0.88 0.73 0.9
Na 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.01
K 0 0 0 0 0 0 0 0 0 0
Wo 46.39 45.92 47.93 44.78 46.5 45.37 44.73 46.7 38.62 46.91
En 44.89 44.5 44.18 45.5 44.66 46.02 45.78 44.14 49.76 44.37
Fs 8.72 9.58 7.9 9.72 8.84 8.61 9.5 9.17 11.63 8.71
Mg# 85.83 84.84 85.23 82.52 85.83 84.84 85.23 82.52 84.04 85.95
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Fig. 3 Relationships between Mg" values and major oxides of clinopyroxene in the Zhijiagiao olivine gabbro
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Table 3 Temperature and pressure of clinopyroxene

crystallization in Zhijiaqiao olivine gabbro

5 T(C) P(GPa) H,0(wt%) H(km)
ZJQ16-2-1 11832 0.30 26 10
7ZJQ16-2-2  1178.1 0.33 2.5 11
7JQ16-2-4 11812 031 2.1 10
7JQ16-2-5  1179.6 0.25 24 8
ZJQ16-2-6  1193.5 0.30 26 10
ZJQ16-2-7  1173.1 0.25 2.3 8
7ZJQ16-2-8  1184.1 0.33 2.7 11
7ZJQ16-2-9 11879 0.39 2.7 13
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