- s

v, Science
ELSEVIER Press

L % .J._

Available online at www.sciencedirect.com

“e.° ScienceDirect

Trans. Nonferrous Met. Soc. China 25(2015) 284-292

Transactions of
Nonferrous Metals
Society of China  Z%3

www.tnmsc.cn

Geochemistry of intrusive rock in Dachang tin—polymetallic ore field,
Guangxi, China: Implications for petrogenesis and geodynamics

Yong-sheng CHENG" >

1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals, Ministry of Education,
Central South University, Changsha 410083, China;
2. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
3. State Key Laboratory of Ore Deposit Geochemistry,
Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China

Received 26 December 2013; accepted 30 June 2014

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,O3, 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 (HREESs) 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 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

region,
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featured with rich resources, large scale, concentrated
reserve, complex ore-type [7—9], and the production of
Sn, Zn, Pb, Sb, Cu, W, Ag, In, S, As, and so on, among
which the main content is composed of cassiterite—
sulfide deposit followed by skarn zinc—copper deposit
and quartz vein type Sb—W deposit [10—12]. Based on
the mineral resource distribution, structural assemblage
and occurrence of Longxianggai intrusion, the Dachang
ore field is divided into three ore belts: the west belt,
central belt, and east belt (Fig. 1). Tin—polymetallic ore
is the typical deposit in the west and east ore belts,
whereas Zn—Cu—Sb—W ore is the typical deposit in the
central ore belt. Tongkeng—Changpo deposit is the most
typical ore and its form is the most complete. For a long
time, the relation between the mineralization and
magmatic rock has been the debate [11,13—16], which
not only relates to the ore genesis, but also affects the
current prospecting exploration, being considered one of
the key scientific problems in the Dachang ore field in
Guangxi, China.
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Fig. 1 Mineralization zoning of Dachang ore field, China: 1—
Permian limestone and siliceous; 2—Carboniferous limestone;
3—Devonian limestone, shale and siliceous; 4 — Parallel
unconformity stratigraphic contact; 5S—Diorite porphyrite; 6—
Granite and granite porphyry; 7—Anticline axis; 8—Syncline
axis; 9—Faults; 10—Tin ore; 11—Zn—Cu ore; 12—Scheelite
veins; 13—Wolframite veins; 14—Antimony veins (compiled
from China Nonferrous Metals Industry Corporation, 1987)

In recent years, about Dachang rock genesis, it has
made some new progresses, which is favorable to
promoting the theory research and practice exploration.
CAl et al [17] analyzed the major element, trace element
and REE of magmatic rock from Dachang ore field in

Guangxi, China, and pointed out that different granite
stages formed in the transshipment period of the
post-orogenic and within-plate tectonics, mainly in the
stable regional extensional tectonic environment.
Recently, CHENG [18] has been found that the
magmatic rock is not the unique material source, and
some other material sources exist.

Based on the previous academic results, in the
current study some representative samples of the recently
developed area and newly found ore body were
supplemented, and the geodynamic background based on
the chemical analysis was discussed, which provided
new materials for understanding the genesis of Dachang
tin ore deposit in Guangxi, China. Most importantly,
these research results have practical significance for deep
geological prospecting in Dachang area, Guangxi, China.

2 Petrography

According to the thin section and field observation,
the intrusion rock is characterized by porphyritic texture
and massive structure. Phenocryst and matrix,
accounting for 15% and 85% respectively, mainly consist
of quartz, K-feldspar and plagioclase. The features and
contents of the minerals are as follows:

1) Quartz: It is in the form of phenocryst and
matrix, and the quartz phenocryst mainly consists of a
xenomorphic granular usually corroded that are round or
harbor-shaped with dimensions of 0.2 mmx0.3 mm in
shape. The quartz matrix is of xenomorphic fine grains
with a size of 0.02 mm and a content of 35%.

2) K-feldspar: It is wusually in the form of
phenocrysts and matrix, and the K-feldspar phenocryst
mainly consists of a subhedral tabular shape of roughly
0.2 mmx0.4 mm. The  K-feldspar  matrix  is
approximately dimensions of 0.02 mmx0.05 mm and is
of fine tabular shape with a content of 40%.

3) Plagioclase: It mainly consists of plagioclase
phenocryst and plagioclase matrix. The plagioclase
phenocryst mainly has a subhedral tabular shape, with
dimensions of 0.2 mmx0.4 mm. The plagioclase matrix
is roughly 0.03 mmx0.06 mm, with a fine-grained
tabular shape and a content of approximately 25%.

3 Samples and analytical methods

All of rock samples were collected from Tongkeng
mine area of Dachang ore field in Guangxi, China. In
order to ensure the freshness of the samples, the
alteration of rocks has been avoided to the greatest extent.
The samples showed typical features and could reflect
the general characteristics of intrusive rock in this area.
No. Y014 sample emplaced in Liujiang group. No. Y030
sample was characterized by massive structure, and
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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 SiO,, Al,O;,
Ca0, Cr,03, Fe,03, K,0, MgO, MnO, Na,O, 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(Si0,)=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(CaO)=3.86%—7.03%;
average, 4.88%) and Fe,O; (w(FeyO3)=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(TiO,)=
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,0+Na,0)=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

Mass fraction/%

Composition Minimum/% Maximum/% Average/%
Y014 Y030 Y031-1 Y035 Y037
SiO, 70.13 49.48 60.78 51.97 71 49.48 71 60.67
AL Os 13.91 15.12 13.89 14.4 14.33 13.89 15.12 14.33
Fe,04 1.34 8.66 4.58 6.73 1.01 1.01 8.66 4.46
CaO 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 2.42
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 3.94 3.58
Cr,05 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)/w(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
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Table 2 Trace element and REE compositions of intrusion rock in Dachang ore field, Guangxi, China

287

Mass fraction/107

Element Minimum/10®  Maximum/10®  Average/10°°
Y014 Y030 YO031-1 Y035 Y037
Ba 58.8 1570 841 136 120.5 58.8 1570 545.26
Ce 13.3 141.5 65.5 68.1 16.3 13.3 141.5 60.94
Co 1.5 38.9 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 4.8 2.9 4.4 1.8 1.4 4.8 3.06
Ho 0.21 0.94 0.54 0.69 0.26 0.21 0.94 0.53
La 7.2 81.9 36.9 373 8.6 7.2 81.9 34.38
Lu 0.1 0.36 0.22 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 7.37 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 2534
Ta 24.9 4.6 11.9 14.4 22.2 4.6 11.9 15.6
Tb 0.2 0.95 0.52 0.64 0.26 0.2 0.95 0.514
Th 3.52 17.8 10.85 11 4.97 3.52 17.8 9.628
Tl 3.9 1 2.3 34 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
\% 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 21.67 154
w(Sr)/w(Ba) 1.83 0.39 0.37 0.92 0.92 0.37 1.83 0.886
w(LREE) 28.25 298.13 137.78 144.85 34.32 28.25 298.13 128.67
w(HREE) 4.28 20.64 11.17 14.75 5.52 4.28 20.64 11.27
w(ZREE) 32.53 318.77 148.95 159.60 39.84 32.53 318.77 139.94
w(LREE)/w(HREE) 6.60 14.44 12.33 9.82 6.22 6.22 14.44 9.88
[w(La)/w(Yb)]n 7.27 24.17 16.54 11.63 6.63 6.63 24.17 13.25
J(Eu) 0.53 0.76 0.63 0.71 0.29 0.29 0.76 0.584
o(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(ZREE)=32.53x10"°-318.77x10"% average 139.94x
10°%). The contents of LREE and HREE range from

28.25%10 ° to 298.13x10 ¢ and 4.28x10°° to 20.64x10°®,

respectively.

In general,

LREEs

and HREEs are

obviously fractionated, with w(LREE)/w(HREE)=6.22—
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14.44 (average, 9.88) and [w(La)/w(Yb)x=6.63—24.17.
However, most of the samples show a weak negative Ce
anomaly (6(Ce)=0.92—0.97) and a negative Eu anomaly
(6(Eu)=0.29-0.76, with an average value of 0.584). The
rocks are enriched in LREEs, and have a slightly
negative Eu anomaly, and low contents of Y and Yb.
Chondrite-normalized REE patterns show that LREEs
slope to the right and that HREEs are relatively flat, with
low HREE contents.

The contents of the large ion lithophilte elements Sr
and Ba are 108x10° to 613x10™° and 58.8x10°° to
1570x10°%, respectively. The ratio of w(Sr)/w(Ba) is low,
ranging from 0.37 to 1.83. The Nb content ranges from
69.3x107° to 106x10°°. The trace element shows that the
large ion lithophile elements (LILE) are rich in Rb, Sr,
and U; however, the high-field-strength elements (HFSE),
such as Nb and Th, are relatively depleted.

The ratios of w(Gd)/w(Lu) are from 11.53 to 21.67,
with an average value of 15.4, indicating the tensional
tectonic environment possibly in period of the magma
intrusion [19].

5 Discussion

5.1 Magma characteristics

As early as 1990, MA [20] put forward that the
study based on the magma dynamics theory can not only
deepen the understanding of magmatic origin and
evolution mechanism, but also solve the problems of
emplacement mechanism, tectonic environment and
prospecting, etc. In various stages of tectonic evolution,
the chemical composition of granite rock exhibits the
orderly evolution trend, which can be reflected by the
major element, trace element and REE contents [19]. The
variation of intrinsic energy of the lithosphere results in
the formation and subduction of rocks. The evolution of
three kinds of rocks that constitute the lithosphere has
different effects on the earth surface [21].

Based on w(K,0)-w(SiO,) diagram (Fig. 2), three
samples project in the high-K calc-alkaline zone,
indicating that they have low pH values compared with
the similar rocks. The Al,O; content is high and ranges
from 13.89% to 15.12%, with an average value of
14.33% (Table 1). The Rittman index o ranges from 0.31
to 1.52, with an average value of 0.7 (Table 1), which
conforms to calcium rock type.

The alkalinity ratio (AR) ranges from 1.51 to 1.78,
with an average value of 1.62 (Table 1). The
differentiation index (DI) ranges from 45.15 to 74.52,
with an average value of 61.87 (Table 1), indicating that
the fractional crystallization of the intrusion rock is
pretty complete. The solidification index (SI) ranges

from 7.74 to 30.38, with an average value of 17.81
(Table 1). The aluminum saturation index (A/CNK)
ranges from 0.726 to 1.292, with an average value of
1.046 (Table 1), corresponding to the peraluminous and
strongly peraluminous rock type.
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Fig. 2 w(K,0) vs w(SiO,) diagram of intrusion rock in
Dachang ore field, Guangxi, China

REE is a group of elements very similar in
geochemistry properties, but some tiny differences still
exist between them essentially. With the change of
geochemical conditions, REE can produce some degree
of fractionation, which is the cause for being used as the
geochemistry indicator. REEs have achieved remarkable
achievements in solving the genesis, material sources,
formation mechanism, differentiation and evolution,
etc [22].

REEs of the intrusion rock in Dachang ore field,
Guangxi, China, were chondrite-normalized [23]. The
chondrite-normalized REE patterns exhibit a gently
right-dipping V-type curve with a slight depletion in Eu
(Fig. 3).

The ratios of w(LREE)/w(HREE) are usually larger
than 1, ranging from 6.22 to 14.44, suggesting the
enrichment of LREE and the obvious loss of HREE.
[w(La)/w(Yb)]n=6.63—24.17 (Table 2), indicating the
high fractionation between LREE and HREE. As can be
seen in Fig 3, chondrite-normalized REE patterns of the
intrusion rock are consistent,
indicating their similar characteristics, sources and
evolution, etc.

The trace elements play an important role in
studying the ore genesis, metallogenic regularity, and
metallogenic prognosis. Their contents, distribution, and
ratios with the similar elements can be used as sensitive

generally roughly

indicators of the physical and chemical conditions of the
rock. CAI et al [17] pointed out that different stages of
granite in Dachang ore field, Guangxi, China, formed in
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the conversion stage from post-orogenic to within-plate
environment, and the long-term and stable regional
extension environment was dominated, which was also
the favorable condition for the mineralization of super
large-scale ore deposit. In Dachang ore field, Guangxi,
China, the vein rocks supplied a part of metallogenic
material or the filled fracture was the migration channel
of ore fluid and was filled after the mineralization, which
had important significance for deposit. And, the vein
rock was also the ore source. Quartz diorite porphyrite
was characterized by adakitic rocks, which might be
from the underplating basaltic lower crust and involved
in the mineralization of the polymetallic deposit near the
dykes [24].
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Fig. 3 Chondrite-normalized REE patterns of intrusion rock in
Dachang ore field, Guangxi, China [23]

5.2 Geodynamic background

The divergence of the material composition,
temperature, pressure and tectonism led to different
manifestations, such as the formation mechanism, the
contamination degree, the differentiation style, migration
process, emplacement way, metamorphism and
deformation, which were the primary cause of close
relationships between the granite and the tectonic
environment [19]. Based on the viewpoint that different
granite genetic types represent different active belts,
according to the theory of plate tectonics, combining
granites of different genetic types and tectonic setting,
PITCHER [1] raised the classification of tectonic setting,
and divided granite into the following five types: ocean
island (M-type), continental plate margin
(cordillera I-type), post-orogenic uplift (caledon I-type),

active

craton fold belt and continental collision belt (S-type),
stable fold belt and craton uplift rift (A-type). XIAO et
al [5] pointed out that studying granite can not only get
the information about the material sources and tectonic
setting, but also know the state, process and dynamics of
crust-mantle material movement, and the transmission
and transformation of deep energy, which plays very

important role in understanding the growth of continent.
It is also the key to solve geological evolution and
establish dynamic system of continent. Nowadays, it is
seen as the beginning of the third milestone of granite
study, thus, it is of great strategic importance. WANG
and SHU [2] proposed the concept of granite tectono-
magmatic assemblages to reflect the relation between the
which
emphasized that the space distribution of granite was
related to plate convergent boundary, including the
granite resulted from the oceanic crust subduction and
intercontinental collision. However, the granite formed in

granite type and tectonic environment,

divergent plate boundary has no such a strong
connection.

The relationship between the granite formation and
tectonic setting reflects the tectonic evolution and crust-
mantle interaction in a certain stage. WU [19]
investigated the granite REE patterns in the extension
and compression environments, and pointed out that the
ratio of w(Gd)/w(Lu) of the granite generally ranged
from 15 to 20 in a tensile environment and was from 8 to
12 in a compression environment. The ratio of
w(Gd)/w(Lu) of the granite in Dachang ore field,
Guangxi, China, ranges from 11.53 to 21.67 (Table 2),
which is greater than that in the compression
environment but close to that of the extensional
environment, suggesting that the granite of Dachang ore
field, Guangxi, China, mainly formed in a extensional
tectonic environment possibly.

In recent years, the genesis of the ore deposit in
Dachang ore field, Guangxi, China, has been discussed
frequently and the achievements have been very
abundant [25-29]. Specifically, concerning the tectonic
system of Dachang ore field, Guangxi, China [30], CAI
et al [31] thought that the conversion of regional tectonic
system obviously lagged behind its eastern area, which
might relate to the stress transference from the collision
of eastern pacific plate, and result the conversion of
regional tectonic system and the diagenesis and
mineralization. The trace elements are effective
instructors for judging tectonic setting. Four samples of
intrusion rock in Fig. 4(a) project in syn-COLG zone.
Three samples in Fig. 4(b) project in syn-COLG zone,
and the other two samples project in WPG area.
However, all samples in Fig. 4(c) project in WPG zone.
Three samples in Fig. 4(d) project in WPG area, and the
other two samples project in VAG+syn-COLG area. On
the whole, the trace elements mainly project in the
within-plate and syn-collision granite zones, indicating
that the intrusion rock mainly formed during the
collisional and within-plate periods, or maybe in
conversion time from collision to within-plate.
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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,0;,
and low contents of Na and TiO,, K,O and high ratio of
w(K,0)/w(Na,O). 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 HREEs 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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[R5 EBH HENSIKILFFHE:
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