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Abstract: The major element, trace element and rare earth element (REE) of the intrusion rock from the Dachang ore field in
Guangxi, China, were analyzed. The results show that the phenocryst (about 15%) and matrix (about 85%) mainly consist of quartz,
K-feldspar and plagioclase. The rock is composed of low content of Si and high content of Al,O;, low contents of Ca, Fe,0;, Na,
TiO,, etc. The intrusion rock has the medium alkali content, attributing to K-rich type rock; and contains medium to low REE
contents, of which light rare earth elements (LREEs) and heavy rare earth elements (HREEs) are highly fractionated, showing a weak
negative Ce anomaly and a negative Eu anomaly. These rocks are enriched in LREE, and the large ion lithophytes elements (LILE)
are rich in Rb, Sr, and U; the high-field-strength elements (Nb, Th, etc) are relatively depleted. The REE chondrite—normalized
patterns are consistent with the overall, roughly indicating their similar characteristics, sources and evolution. The intrusion rock

mainly formed during the collisional and within-plate periods.
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1 Introduction

The genesis of granite has been one of the most
important topics in geology. It is not only the basic
problem of petrology, but also has a close relationship
with the geological structure, ore genesis and
stratigraphy [1,2]. In 1979, PITCHER [3] proposed
granite typology, which classified the types of granites,
guided by plate tectonics and combined the theory of
geological environment and melting system. From the
perspective of development, the genesis of granite should
combine material resource, formation mechanism and
tectonic setting, aiming to make new breakthroughs on
some unsettled basic geological questions [2]. DONG
et al [4] put forward the granite topology concept, which
was defined as: the granite topology mainly studying the
granite genesis and its relationship with tectonic
environment, reflecting the source and evolution of

granite natural system as a whole, and revealing the
relationship between the granite formation and tectonic
evolution. The concept emphasized the viewpoint that
the granite formation was related to some certain stages
of tectonic evolution, and moreover, they further
developed PITCHER’s ideas about granite tectonic
setting. XIAO et al [5] pointed out that the granite the
scientific frontiers primarily are the relationship among
the granite formation, continent growth and the deep
process in lithosphere; the relationship between the
granite anatexis and the heat source in the granite
formation; and the relation of genetic type of granite to
the tectonic environment [5,6].

The Danchi metallogenic belt is a NW trending tin
polymetallic = metallogenic  region, located in
Nandan—Hechi of the northwest Guangxi, China, and
there are four ore fields including Mangchang, Dachang,
Beixiang and Wuxu from north to south. As one of
the most important ore fields, the Dachang ore field is
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emplaced in Luofu group. No.Y031-1 sample was also
the rock intruded into Luofu group, but with porphyritic
texture and massive structure, of which phenocryst and
matrix are composed of quartz, K-feldspar and
plagioclase. Both No.Y035 and No.Y037 samples were
granite, collected from drill hole No. ZK39-1, which
was characterized by porphyritic texture and massive
structure, and both phenocryst and matrix consist of
quartz, K-feldspar and plagioclase.

The analysis of the samples was completed in ALS
Laboratory Group (Guangzhou) Co., Ltd, China. Using
ME-XRF06 method, through the fusion of lithium
borate or lithium metaborate and X fluorescence
quantitative analysis, 13 element oxides and LOI were
detected. The major elements consist of Si0,, ALOs,
Ca0, Cr,03, Fe,0;, K0, MgO, MnO, Na,0, P,0s, TiO,,
BaO and SrO. The trace element and rare earth element
were analyzed by the method of alkali fusion
(ME-MS81 method), and through the fusion of LiBO,
and mass spectrometry quantitative analysis, 38 elements
were detected.

4 Analytical results

The major elements, trace elements and REEs
compositions of the intrusion rock from Dachang ore
field, Guangxi, China, are listed in Tables 1 and 2,
respectively. They are characterized by low content of Si
(w(510,)=49.48%—71%, with average of 60.67%) and
high content of ALO; (13.89%—15.12%; average,
14.33%), low contents of Ca (W(Ca0)=3.86%—7.03%;
average, 4.88%) and Fe,0; (w(Fe,03)=1.01%—8.66%;
average, 4.46%), and low content of Na (w(Na,O)=
0.07%—2.58%, average, 0.97%), and TiO, (W(TiOz)=
0.1%—1.51%,; average, 0.67%), K;O (W(K,0)=3.08%—
3.94%; average, 3.58%). The intrusion has a medium
alkali content (W(K,O+Nay0)=3.7%—6.1%; average,
4.55%), being K-rich type rock, and the ratios of
w(K,0)/w(Na,0) are relatively high. The values of A/NK
range from 2.48 to 3.87, with an average value of 3.25.
The ratios of A/CNK range from 0.726 to 1.292, being
averaged 1.046.

Table 1 Major element compositions of intrusion rock in Dachang ore field, Guangxi, China

Composition Mass fraction/% Minimum/% Maximum/% Average/%
Y014 Y030 Y031-1 Y035 Y037
Si0, 70.13 49.48 60.78 51.97 71 49.48 71 60.67
AL O, 1391 15.12 13.89 14.4 14.33 13.89 15.12 14.33
Fe, 0, 1.34 8.66 4.58 6.73 1.01 1.01 8.66 4.46
Ca0O 3.93 7.03 4.14 5.43 3.86 3.86 7.03 4.88
MgO 0.68 6.21 2.39 2.41 0.39 0.68 6.21 242
Na,O 0.11 2.58 1.99 0.07 0.12 0.07 2.58 0.97
K,0 3.77 3.52 3.08 3.94 3.58 3.08 394 3.58
Cr,0; 0.01 0.03 0.01 0.01 0.01 0.01 0.03 0.014
TiO, 0.1 1.51 0.6 1.06 0.1 0.1 1.51 0.67
MnO 0.16 0.16 0.22 0.66 0.13 0.13 0.66 0.27
P,0s 0.43 0.599 0.402 0.485 0.401 0.401 0.599 0.46
SrO 0.02 0.06 0.04 0.02 0.02 0.02 0.06 0.032
BaO 0.01 0.18 0.09 0.01 0.01 0.01 0.18 0.06
LOI 5.19 4.38 7.92 12.15 5.08 438 12.15 6.94
Total 99.77 99.52 100.15 99.35 100.05 99.35 100.15 99.77
w(Na,O+K,0) 3.88 6.1 5.07 4.01 3.7 3.7 6.1 4.55
w(Na,0)Yw(K,0) 0.03 0.73 0.65 0.02 0.03 0.02 0.73 0.292
o 0.34 1.52 0.74 0.61 0.31 0.31 1.52 0.7
DI 73.65 45.15 65.25 50.78 74.52 45.15 74.52 61.87
A/NK 3.59 2.48 2.74 3.59 3.87 2.48 3.87 3.25
A/CNK 1.219 0.726 0.983 1.01 1.292 0.726 1.292 1.046
SI 11.68 30.38 20.31 18.96 7.74 7.74 30.38 17.81
AR 1.56 1.76 1.78 1.51 1.51 1.51 1.78 1.62
A/MF 4.05 0.56 1.17 0.98 6.29 0.56 6.29 2.61
C/MF 2.08 0.48 0.63 0.67 3.08 0.48 3.08 1.388




Table 2 Trace element and REE compositions of intrusion rock in Dachang ore field, Guangxi, China

Yong-sheng CHENG/Trans. Nonferrous Met. Soc. China 25(2015) 284-292

287

Mass fraction/107

Element Minimum/107®  Maximum/10®  Average/10™°
Y014 Y030  Y031-1 Y035 Y037
Ba 58.8 1570 841 136 120.5 58.8 1570 545.26
Ce 133 141.5 65.5 68.1 16.3 13.3 141.5 60.94
Co 15 389 13.9 23 1.4 1.4 38.9 15.74
Cr 10 220 80 60 10 10 220 76
Cs 130 33.9 136.5 167 171 33.9 171 127.68
Dy 1.17 4.89 2.77 3.61 1.52 1.17 4.89 2.79
Er 0.61 2.87 1.59 2.16 0.79 0.61 2.87 1.6
Eu 0.2 1.99 0.8 1.09 0.14 0.14 1.99 0.844
Ga 25.7 16.7 20.5 25 26.4 16.7 26.4 22.86
Gd 1.19 7.8 3.69 4.7 1.5 1.19 7.8 3.78
Hf 1.4 48 29 44 1.8 1.4 438 3.06
Ho 0.21 0.94 0.54 0.69 0.26 0.21 0.94 0.53
La 72 81.9 36.9 373 8.6 72 81.9 34.38
Lu 0.1 0.36 022 0.31 0.13 0.1 0.36 0.224
Nb 69.3 89.6 70.5 106 77.7 69.3 106 82.62
Nd 5 50 23.8 26.4 6.1 5 50 22.26
Pr 1.44 14.85 6.86 737 1.76 1.44 14.85 6.456
Rb 794 284 562 799 785 284 799 644.8
Sm 1.11 7.89 3.92 4.59 1.42 1.11 7.89 3.786
Sr 108 613 310 125.5 110.5 108 613 253.4
Ta 249 4.6 11.9 14.4 222 4.6 119 15.6
Tb 0.2 0.95 0.52 0.64 0.26 0.2 0.95 0514
Th 3.52 17.8 10.85 11 497 3.52 17.8 9.628
Tl 3.9 1 23 3.4 3.1 1 3.9 2.74
Tm 0.09 0.4 0.24 0.34 0.13 0.09 0.4 0.24
U 28.1 5.58 15.8 14.2 25.8 5.58 28.1 17.896
v 5 160 60 79 5 5 160 61.8
Y 6.9 259 16 20.5 9 6.9 259 15.66
Yb 0.71 2.43 1.6 2.3 0.93 0.71 2.43 1.594
Zr 28 194 101 156 40 28 194 103.8
w(Gd)/w(Lu) 11.9 21.67 16.77 15.16 11.53 11.53 21.67 15.4
w(Sr)/w(Ba) 1.83 0.39 037 0.92 0.92 0.37 1.83 0.886
w(LREE) 2825  298.13  137.78 14485 3432 28.25 208.13 128.67
w(HREE) 4.28 20.64 11.17 14.75 5.52 428 20.64 11.27
W(ZREE) 3253 31877 14895  159.60  39.84 32.53 318.77 139.94
w(LREEYW(HREE)  6.60 14.44 12.33 9.82 6.22 6.22 14.44 9.88
[w(La)/w(Yb)]n 727 24.17 16.54 11.63 6.63 6.63 24.17 13.25
5(Eu) 0.53 0.76 0.63 0.71 029 0.29 0.76 0.584
3(Ce) 0.95 0.92 0.94 0.95 0.97 0.92 0.97 0.946

The rock contains medium to low REE contents
(W(EREE)=32.53x107°-318.77x107%, average 139.94x
107%). The contents of LREE and HREE range from

28.25x107% to 298.13x107 and 4.28x107° to 20.64x10°°,

respectively.

In general,

LREEs

and HREEs are

obviously fractionated, with w(LREE)Y/w(HREE)=6.22—
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ORG: Oceanic ridge granite; syn—COLG: Syn-collision granite; VAG: Volcanic arc granite;
VAG+syn-COLG: Volcanic arc and syn-collision granite; WPG: within—plate granite
Fig. 4 Tectonic setting discriminating diagrams of trace elements of intrusion rock in Dachang ore field, Guangxi, China

6 Conclusions

1) The rock is characterized by low content of Si
and high content of Al,O3, low contents of Ca and Fe,O3,
and low contents of Na and TiO,, K,O and high ratio of
w(K,0)/w(NayO). The medium alkali content (w(K,O+
Na,0)=3.7%—6.1% with average of 4.55%) indicates the
K-rich type rock. The values of A/NK and A/CNK range
from 2.48 to 3.87 and 0.726 to 1.292, respectively.

2) The rock contains medium to low REE contents
(average of 139.94x10™%. LREE and HREE are
obviously fractionated. A weak negative Ce anomaly and
a negative Eu anomaly exist. The rock is enriched in
light REEs (LREEs) and has low contents of Y and Yb.
The chondrite-normalized REE patterns show that LREE
slope is to the right and that heavy HREE:s are relatively
flat. Overall, the quite similar REE chondrite-
normalized pattern implies the similar characteristics,
sources and evolution possibly.

3) The ratio of w(Sr)/w(Ba) is low, ranging from

0.37 to 1.83. The large ion lithophyte elements (LILE)
are rich in Rb, Sr, and U. The high-field-strength
elements (HFSE) are relatively depleted. The ratio of
w(Gd)/w(Lu) (average of 15.4) indicates the tensional
tectonic environment possibly during the mineralization.
The intrusion rock mainly formed in period of the
collisional and within-plate phase, being the conversion
period of tectonic environment more likely.
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