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Abstract: The Nacheng granite locates in the Yong ning area, Guangdong Province. This paper studied petrographi-
cal and chronological characteristics of this granite as well as its petrogenesis and geological significance. The
Nacheng granite mainly consists of quartz (40% ~ 50%), orthoclase (25% ~ 30%), palgioxlase ( 15% ~ 20%)
with minor accessory minerals of quartz apatite and magnetite. Geochemical analyses show that the manziying gran-
ite has high content of Si0,(75.56%), K,O (4.72%), ALOs(13.34%) and total alkali (Na,O+ K,0= 7.49%),
but relatively low MgO (0. 04% ~ 1. 29%) and CaO (0.39% ~ 2. 21%). The ratios of K,0/Na,O are generally
higher than 1. The Rittmann indexes are between 1~ 2. 43, belonging to the high-K calc alkaline series. T he values
of A/CNK vary from 1. 12 tol. 32 with an average of 1. 10, showing the characteristics of peraluminous S type
granites. Trace element analyses show that the Nacheng granite has relatively high REE content of 82.6x 10" °~
225.68 % 10™ %, and displays right-inclined V-shape REE patterns with relatively high fractionations of LREE and
HREE[ (La/ Yb) = 1. 51~ 9. 66] and pronounced negative Eu anomalies (SEu= 0.31~ 0.74) in the chondrite nor
malized REE diagrams, suggesting a typical crustderived grandite. The magmas may be divided into two types:
“low-temperature” type from mudstones and “ high- temperature’ type from sandstones. The Nacheng granites were
formed from the post-orogenic tectonic setting.
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1. Quaternary overburden; 2. upper member of Sinian Yunkai Group; 3. upper 3th member of Sinian Yunkai Group; 4. upper 2th
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granites; 9. Quartz Monzonite Porphyry; SM. Meihuazhang wnits ; SP. Pojding units SY. Yongning units; Modified from Wu Jicheng(2009)
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Fig. 1 Sketch geological map of the Nacheng Orefield
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Table I Chemical composition and characteristic parameters of the Nacheng granite
Si0, TiO, ALO3; Fe03; FeO MnO MgO Ca0 Na,O K,0 P, 0s H,0 Mg
Sn NN1 76.71 0.05 12.51 0.57 0.41 0 0. 04 0.39 3.25 4. 81 0. 04 0. 64 0.% 3.92
Sm N3  74.95 0.09 13.47 0.68 0.56 0.02 0.16 0.33 3.28 5.54 0.17 0.23 0.77 11.43
Sp N1 71.32 0.27 14.41 1.54 1.76 0.07 0. 83 0.72 2.16 5.6 0.12 1.6 20. 10
Sy N2 71.27 0.53 12.96 0.48 3.74 0.1 1.29 2.21 2.38 2.94 0.16 0.58 1.26 23.41
0 A.R DI SI FL MF M/F A A
f K Na Al Fé  CNK NK
Sn NN1 1.93 3.03 95.47 0.44 95.38 96.08 0.07 95.38 59.68 40.32 148.05 96.07 1. 12 1.19
Sm N3 2.43  2.81 951 1.57 96.39 88.57 0.25 96.39 62.81 37.19 147.21 88.57 1. 12 1.18
Sp N1 2.13  3.11 86.43 6.98 91.51 79.9 0. 47 91.51 72.16 27.84 169.92 79.9 1.32 1.5
Sy N2 1 1.91 76.25 11.91 70.65 76.59 0.54 70.65 55.26 44.74 172.11 76.59 1. 18 1. 84
, L5 L,
4.2 82. 6~ 225.68 Hg/ g,
Sr 35 ~ ( 6), LREE , (La/
212 2Hg/g Ba 172~ 597.2 Mg/ g, Sr/ Ba Yb) ~ 1.36~ 9.66, (Ce/ Yb) N 1.73~ 8 4
(017~ 0. 8) Nb (10.5~ 30. 3Hg/g) , (La/Sm)n~
( 95, Q 86~ 3.94, 3. 11
K Rb (LILE), Nb Sr R ,(Gd/Luyx= 091~ 1 87
(HFSE) t 1.34 Eu ,8Eu= Q 31~
4.3 0.74, >
( 2 3 , ZREE Lax< 100, Ybx< 10, Eu/Eu” < 0. 5,
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Table 2 REE abundance and characteristic parameters of the Nacheng granites
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
Sn NN1 15.65 58.42 5.74 7.65 7.19 0.58 4.88 0.68 3.09 0.64 1.9 0.35 6.83 0.26 51.49
Sm N3 7.41 2539 5.26 3.95 536 0.74 3.47 0.67 7.07 0.7 1.81 0.34 2.3 0.28 17.85
Sp N1  38.08 52.1 7.75 13.77 6.05 1.22  4.52 0.71 4.21 0.9 2.26 0.58 3.3 0.38 40.55
Sy N2  36.25 82.22 9.43 42.6 8. 04 1.54  6.17 1.2 4.43  0.93 2.53  0.43 2.53 0.36  27.02
LR/ La/ La/ Ce/ Eu/ Sm/ (La (Ce/ (Sm/ % % %
YREE LREE HREE 6Eu  6Ce
HR Sm Yb Yb Sm Nd Yb)x Yb)n Eu)y ErLu SmrHo LaNd
Sn NN 1165.35 95.23 18.63 5.11 0.31 1.28 218 2.29 8.55 0.08 0.94 1.36 1.73 4.52 8 15 77
Sm N3 82.6 48.11 16.64 2.89 0.53 0.81 1.38 3.22 11.04 0.14 1.36 1.91 2.23 2.64 7 28 65
Sp N1 176.38 118.97 16.86 7.06 0.68 0.69 629 11.54 15.79 0.2 0.44 7.78 4.08 1.87 5 13 82
Sy N2 225.68 180.08 18.58 9.69 0.64 1.05 451 14.33 32.5 0.19 0.19 9.66 8.4 1.97 3 11 86

s

x 107 °
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3
Table 3 REE abundance and characteristic parameters of the Nacheng Yongning granites

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
wjo4 37.7 72.6 899 32.7 6.97 1.26 6.38 1.18 7.23 1.43 3.9 0.62 3.57 0.45 38
WJos  35.6 69 8.55 30.5 6.6 1.18 6.21 1.12 6.94 1.36 3.64 0.59 3.36 0.44 35.9
WJjo6 29.5 56.7 7.04 25.1 536 1.4 4.9 0.8 55 1.09 2.9 0.48 2.68 0.34 29.2
Sy wjo7 32.2 62.5 7.72 27.6 6.03 1.11 5.75 1.11 7.02 1.44 3.96 0.64 3.75 0.48 38.5
wjos 37.7 71.4 876 31.8 6.1 1.3 553 092 531 1.05 283 0.49 3.09 0.41 27.6
WJ09 41.1 78.4 9.66 34.9 6.94 1.44 6 0.98 5.65 1.07 2.8 0.5 319 0.43 27.9
WJI0 41.9 80.8 9.94 36.1 6.94 1.36 595 0.93 508 0.94 2.49 0.42 2.69 0.36 24.1

LR/ (La/ (Ce/ (Sm/
YREE LREE HREE SEu 6Ce La/Sm La/Yb Ce/Yb Eu/Sm Sm/ Nd
HR Yb)y Yb)]\ EU)N

WJo4 223.6 160.22 25.39 6. 31 6.27 4. 11 2.02 0.62 0.8 5.41 10.56 20.34 0.18 0.21
WJo5 211 151.43 23.66 6.4 6.29 4.15 2.04 0.61 0.8 5.39 10.6 20.54 0.18 0.22
wWJo6 173.2 125.2 18.84 6. 65 6.56 4.27 1.4 0.9 0.8 5.52 11.04 21.16 0.26 0.21
Sy WJ07 199.8 137.16 24.15 5.68 5.1 3.37 1.98 0.62 0.81 5.34 8.59 16.67 0.18 0.22
WJo8 204.3 157.06 19.63 8 7.25 4. 67 1.71 0.74 0.8 6.18 12.2  23.11 0.21 0.19
wWJo9 221.1 172.44 20.71 8.33 7.65 4.97 1.76 0.73 0.8 5.92 12.88 24.58 0.21 0.2
WJ10 220 177.04 18.86 9.39 9.25 6.07 1. 86 0. 69 0.8 6. 04 15.58 30.04 0.2 0.19
x 10-6; : , 2009
1. 10 ,
1000 10~ 12
10( , S [ ]
- 100 B
= [10~ 12]
= A . Si0: 67% ~
! . i w . i s d o T1% , Ca0O/Na20
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y .
e T ., ALO3/TiO:
- 1000 £ B ‘W‘ﬁ;ﬂf”;;.‘:' A %03 X Wioi X wjes | [10] ( )
- 100 CaO/NazO
= , CaO/NaO
52 10
Q3 , 0.3
1 R R [10]
2 b
La Ce Pr Nd SmEu Gd Tb Dy Ho Er Tm YbLu Y . .
N B 2000 s s Al203/Ti02 ;
: [5] ,Al203/ TiO2 100
6 875 C (“ ? ), 100 875C
(“ 2 )
Fig. 6 Chondritenormalized REE patterns
2
of the Nacheng granites
8 ( 7)CaO(TFeO
+ Mg0)-Al:O2( TFeO+ MgO)
2 6Eu o 2
SEwr(La/Yb)n ( 8)
6Eu SEu Si02 71.27% ~ 76. T1%
(0 84)" ( 0 .
b o
( 2 3, 6) R
. ALOs3/Ti0:
= oo >
5 ALY XK =8 KE 100
b

875°C;



Al203/ TiO2 100
g75°C'"”
Ca0/Na20 0.3,
0. 3,

[10] ,

369

14 r
A
12 F N —
WA T
10 + A AR

— Kriik

Al,0,(TFeO+MgO)

4
[10] 5
’ ) 0
0 0.5 | 1.5
CaO(TFeO+Mg0)
) CaO/TFeO+ MgO-Al30,/ TFeO+ MgO
[ 10]
7 CaO/TFeO+
- MgO ALO,/TFeO+ MgO 3
, Fig. 7 Diagram of CaO/ TFeO+ M gO-AL O,/ TFeO
( 6): + MgO of granitoid in the Nacheng region' "’
40
3 “0r (b) | @ wior
30 1 354 | ™ wio2
) , A Wj03
15 F 30 + EX\\;m
= = | X Wj0s
> 20 | =~ | % wioe
; .; 20} | + w07
15t | =wjos
15t | o
3 | —wjoo
10r 10l ®Wwjio
st sl *
0 5 . ;
0 0 0.2 1
8 SEu (La/ Yb)y
Fig. 8 Trace elements diagrams of SEu-(La/Yb) y for granites
Al203/ Ti0- 100
1600 1
CaO/Na20 0.3( 3,49
00 ey
" |+ ﬁ;rcm;-wi
) 0.9~ 1.7 GPa, 1200 | ‘A i
30~ 60 km; ~ 1000} "I ;::timlﬁf'r;wi
Z ! |
5 ‘;: 800 F L= "“ ”"'* |
S Sr (Sr< 300 - -
6 B
x10°°),Yb (1~ 7) x10°°,  SrYb
400
S Yb St Yb ( 9
L 4=
Lachlan S 200 &
. u . R ,
R 20~ 25 km( 0.5~ 0 5 4 P 3 10
0.7 GPa'"y 'S , Yb(x10%)
(< 800°C) 9 Sr-Yb

Fig.9 Trace elements diagrams of Srvs Yb for granites



370 /

: Yb s ; s (386~ 251 Ma,
Yb , )
875C ; s
875C (1]
La/Sm R ,
La s
La , La/ Sm ( , s
, 1978) La/Sm-La s
La/Sm-La ( 100 (RrSr 265 Ma''")
) ( )
30 - , S
17 (a)
@ + BERHE| +
A gmeg | 16 EAG-CAG-CCG A
20 | W e ]
— kyEk |
g I5| ;
k <
T 10 L
||
st —
, + A 10 , . . , ,
0 10 20 30 20 50 70 72 74 76 78 80
. (Si0.)/%
La(x10%)
10 La/ Snr La 11~ (b)

RRG+CEUG

Fig 10 Diagram of L&/ Sm-La of granitoid in Nacheng region

6 I F B XFE =

R Sr 282 +18 | ]

9 07 + mnEss i
Ma, Rb-Sr 305 £45 = IAG+-CAG+CCG A rgs |
Ma, RlrSr 338 % S o6t Wit |
18 Ma'" S = L= AkiEk
. Si0» , 71. 27% ~ ot 65 70 75 80
76 71%,  Si02(%)-AL:02 Si0>rTFeO/(TFeO+ (X%
IAG ; CAG. ;
Mg0O) Ri-R: , cce : POG.
( 11 12, ; RRG.

11 [4]
Fig. 11 Major element discrimination diagrams for

the tectonic interpretation of granites'®



371

2500¢ ”*_ P v;" * Fm O. 60~ O. 77( 4) Py
2000+ A
e 4
.. 1500f -
oo | S 2 -1 Table 4 Petrochemistry of Nacheng granitoids
g 4 oA and with gold and copper mineralization
500 | . e
R T . %
5 oA " ( .2009)
0 — : :
0 1000 2000 3000
R FeO % 3.68 0.41 0.56 1.76 3.74
L 2. .3, . MgO % 1.34 0. 04 0.16 0.83 1.29
4 5. 6. .. Ca0 % 261 039 033 072 221
Na, 0/ K, 0 0.8 0. 676 0.592 0.386 0. 81

1. mantle seperation; 2. pre collision plate; 3. uplift after

collision; 4. late orogeny; 5. nomrorogeny; DI < 88 95.47 95. 1 86.43 76.25
6. sym collision period; 7. post-orogeny Fm 0.5- 0.8 0.%1 0.886 0.799 0.766
12 RrR, [16] SEu 0.3 0.31 0.53 0. 68 0. 64
Fig. 12 Discrim ination diagrams of the t ectonic La/Yb 10 2.29 3.22 11.54 14.33
of the Nacheng granite '
[20,21] , 6Eu s
( ) ?
( ) : ’
- , 6Eu
’ 0.58~ 0.9, 0.63, :
: : (1993)
Rb-Sr 121. 9~ 129. 6 Mg,
. ( )
TR S S
7 R ES R IR A
¢ 8 4 it
(1)
, (31 (2) K Na Si0»
, 29 ( 73.56%) , ;
2.015% 107°, S
(0.35x 10 "), ; .
(0.5% 107 )1, (3)
[19] ’
(4 : BPOh TAE A 472 T KE KL SN
Fm [(Fex03+ FeO)/(Fex0s + MgO)] G TR P S B B 3R K (AR WK P8

Q 59~ 0. 89", 0. 60~ 0. 30, ARG Fa B A=A 8 % A & B et —HF R Raf



372 /

[4]

[10]

[11]

[12]

(References) :

s LS [R].
, 1994.

Zhuang Wenming, Xu Yezhao. 1: 50000 regional geological
surveys Investigation of the Shiluyu. [ R] Guangdun Institute
of Geological Survey, 1994. ( in Chinese)
Rickwood P C . Boundary lines within petrologic diagrams
which use oxides of major and minor elements[ J]. Lithos,
1989, 22: 247- 263.
Maniar P D, Piccolo P M. Tectonic discrimination of granit-
oids[ J]. Geological Society of America Bulletin, 1989, 101:
635- 634.
Sun S, Mcdonough W F. Chemical and isotopic systematics
ofoceanic basalts: Implication formantle com position and
process [ A].
Ocean Basins [C].London: Geol. Soc. Spec. Pub.,
42: 313- 345.

Saunders A D, Norry M J. Magmatism in the
1989,

- [J].
, 1999, 18(4):309- 311.
Deng Jinfu, Mo Xuanxue, Zhao Hailing; Luo Zhaohua, Zhao
Guochun, Dai Shenggian. The yanshanian lithosphere_asthe-
nosphere catastrophe and metallogenic environment in East
China[ J]. Mineral Deposits, 1999, 18(4): 309- 311. (in Chr
nese with English abstract)
[J].
Hu Shouxi,

, 2008, (6): 1045- 1053.
Xu Jinfang. The metallogeny of South China
closely relationships to its geotectology[ J]. Geology in China,
2008, (6): 1045- 1053. (in Chinese with English abstract)

E , [M].
, 1991.
Wang Henian, Zhang Jingrong, Lu Jianjun. Geochemistry of
gold reposits in Guangdong Province[ M]. Nanjing: Nanjing
U niversity Press, 1991.(in Chinese with English abstract)

> > s [M].

, 1983.
Zhu Xun, Huang Chongke, Rui Zongyao, et al. Dexing por
Geological Publishing
House, 1983. (in Chinese with English abstract)

phyry copper deposit [ M]. Beijing:
[J].
, 1992, 12(1):1- 9.

Xu Keqing. Petrochemical and geochemical characteristics and
the genetic relation of gold mineralization to the granite[J].
Journal of Guilin University of Technology, 1992, 12(1): 1-
9. (in Chinese with English abstract)

Sylveste P J.

[J]. Lithos, 1998, 45: 29- 44.

Post- collisional strongly pealuminous granites

Zen E. Aluminum enrichment in silicate melts byfractional
crystallization: some mineralogic and petrologic corrstraints
[J]. Journal of Petrology, 1986, 27: 1095- 1117.

Forst BR, Barnes C G, Collins W J, ArculusR J, Ellis D J,

[13]

[ 14]

[15]

[16]

[17]

[ 18]

[19]

[20]

[21]

Frost C D. Ageochemical classification for graniticrocks [J].
Journal of Petrology, 2001, 42: 2033- 2048.
[M]. , 2008: 11.

Zhang Qi, wang Yan, Xiong Xiaolin, Li Chengdong. Adakite
and Granite: Challenge and Opportunity[ M ]. Beijing: Geo~
logical Publishing House, 2008:
lish abstract)

Healy B, Collins W J, Richards S W. A hybred origin for

11. (in Chinese with Eng

Lachlan S type granites: the Murrumbidgee Batholith exam ple
[J]. Lithos, 2004, 78: 197- 216.

s > . [J].

, 2001, (3): 32- 40.
Wu Haoruo, Kuang Guodun, Wang Zhongcheng. The Yur
kai block since Silurian[ J]. J Palaeogeography, 2001, (3):
32- 40. (in Chinese with English abstract)
Batchelor R A, Bowden P. Petrogenetic interpretation of
granitoid rock series using multicationic parameters [ J].
Chem. Geol., 1985, 48: 43- 55.

Sor Nd, PbPb Rb-Sr

[JI. , 2000, 16(1): 99- 105.
Peng Songbai, Zhang Yeming, Zhan Mingguo, Chen Fuwen,
Qiu Ruizhao. Dating of Sm Nd, Rb Sr isotopic systems and
its dynamic singificance for the Proterozoic augen granite in
Yunkai area[ J]. Acta Petrologica Sinica, 2000, 16(1): 99-
105. (in Chinese with English abstract)

[J1. ,

2005, (5): 470- 482.
Shi Changyi, Yan Mingcai, Liu Chongmin, Chi Qinghua, Hu
Shuqi, Gu Tiexin, Bu Wei, Yan Weidong. Abundances of
chemical elements in granitoids of China and their characteris
tics[ J]. Geochimica, 2005, (5): 470- 482. (in Chinese with
English abstract)

> . [M].

, 1984.
Xu Keqin, Tu Guangzhi. Geology and geochemistry of the
granite stock and its relationship to polymetallic tungsten
mineralization] A ]. Nanjing: Jiangsu Science Press, 1984.
(in Chinese with English abstract)
[M].
, 1984.

Wang Zhonggang.
[M].
with English abstract)

REE distribution patterns of granitoids

Nanjing: Jiangshu Science Press, 1984. (in Chinese

[J].

, 1994, 12(1): 11- 20.
Wang Zhonggang. Genetic types of granitoids in northern
Xinjiang and their relationship to deposits[ J] .
ogy, 1994, 12 (1):

Xinjiang Geok
11- 20. (in Chinese with English ab-

stract)



