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Geochemical characteristics and metallogenic potential of Maoershan granite
and its adjacent basement strata in Guangxi

LI Ruojian, CHEN Yuanrong, GU Ruigqi, LI Jiacai, JIANG Xin,
NONG Yuejin, WANG Zhanyu,YAN Xiang

(College of Earth Sciences, Guilin University of Technology , Guilin 541006 , Guangxi, China)

Abstract: Through studying the geochemical characteristics and metallogenic potential of Maoershan granite and its adjacent
basement strata, it is found that the granite is characterized by high silicon (Si0,=67.61%—8.316%), rich potassium (K,O0=3.75%—
6.28% ) and iron (FeO' =1.85%— 5.38% ), depleted sodium (Na,0=0.08%— 3.06% ), poor magnesium (MgO=0.14%— 1.28%),
peraluminous nature (the average of A/CNK being 1.49), relatively high total amounts of rare earth elements, and enriched light rare
earth elements, with Eu negative anomaly (JEu=0.15— 0.46), suggesting that it was formed in the post— orogenic tectonic

environment and belonged to strongly peraluminous S—type granite. At the same time, the results show that the element assemblages
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and hydrocarbon composition of Maoershan granite and its adjacent basement strata had inherited relationship. The granite was
mainly derived from the partial melting of the basement strata. W, Sn and Bi had good metallogenic potential. All these data show
that the basement strata in this area not only provided a material basis for large—scale magmatic activities but also provided a source

of ore—forming materials for further differentiation of granite pulp to form tungsten—tin polymetallic deposits.
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Fig.1 Geological sketch map of Maoershan pluton (after Zhang Di,2015)
1—Proterozoic ; 2—Paleozoic ; 3— Triassic;4—Cretaceous ; 5—Caledonian granite; 6— Indosinian granite;
7—Yanshanian granite ; 8—Geological boundary ; 9—Fracture ; 10—W deposit (ore spot); 11—Sn deposit (ore spot)
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F1 HWILLEREETETESTER (%)
Table 1 Analytical results (%) of major elements for granite in Maoershan
5 SiO, AlLO; Fe,0; FeO Na,0 K.0O MgO CaO A/CNK  A/NK Mg’
-1 73.33 13.12 2.30 1.03 3.06 479 038 0.46 1.18 1.28 17.96
-2 75.76 11.60 1.69 0.76 253 628 021 0.44 0.98 1.06 14.25
-3 69.48 13.59 3.99 1.80 277 479  1.00 0.62 1.25 1.39 24.85
-4 68.03 13.04 3.83 1.72 260 479 128 2.11 0.98 1.38 30.66
-5 74.12 13.33 1.95 0.88 284 504 024 0.25 1.26 132 14.02
-6 75.95 14.41 1.80 0.81 0.08 437 024 0.11 2.84 2.96 14.77
-7 83.16 7.72 2.87 1.30 0.12 375 056 0.03 1.79 1.81 20.47
-8 70.52 15.44 3.43 1.54 0.08 500 075 0.02 2.76 2.78 22.44
Wi-9 80.46 9.12 1.86 0.84 016 572 039 0.03 1.40 1.41 21.63
H-10 78.39 10.51 2.02 0.91 255 486 021 0.31 1.05 1.11 11.80
-1 77.48 11.37 1.37 0.62 256 541  0.14 0.30 1.07 1.13 11.72
12 67.61 14.25 4.04 1.82 221 511 123 0.89 1.32 1.55 28.74
TEME 7452 12.29 2.60 1.17 1.80 499 0.5 0.46 1.49 1.60 19.44
TE R B R A (0 4 SR AR P H B PG s AICNK = ALOY/(Na,O+K,0+Ca0) , AINK=ALO:/(Na;0+K,0) (43T 1)
Mg"=100xn(Mg"")/[n(Mg*)+n(Fe*")]-
15 80 A Y
EFES o ©
i3 ok 2.5 R purt:2Y5
%D: ol \e 65 y 20
% Seo | Z
E 6 z 55 F : L3 * . v
50 F
3 6B 1428 A 1.0 p—
0 . . . . . . 40 0.5
50 55 60 65 70 75 80 1 A 10 0. 3 1.0 A/ONK L5 20

Si0,/%

P2 At LILIAE B 5 TAS [ (a, 36 Middemost, 1994) Bl R i (b, s Wright, 1969) I
A/CNK-A/NK Efi# (¢, 3 Miniar and Piccoli, 1989)
Fig. 2 TAS diagram (a) (after Middemost,1994) and alkalinity ratio diagram (b) (after Wright, 1969) and A/CNK—A/NK diagram (c)
(after Miniar and Piccoli,1989) for the Maoershan granite
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Table 2 Analytical results (unit for elements: 10°, Aux107°) of trace elements for the granite in Maoershan
-2 M- (2) H-E (D H-Pt(D) TeRE (12) .
LR & W 225 i WD AR iy LT AR iy WL A5 i WL A5 Eiﬁiﬁ)
HE R EA KR HE RE EOAZRIER S v EOAZR ISR v

Cu 324 059 025 10.78 02 0.18 239 043 1.01 15.8 029 0.77 16.17 029 1.23 55
Pb 3095 248 0.23 14.8 1.18 0.85 1.5 092 037 18.03 144 024 55.63 445 055 12.5
W 245 1.63 043 2.08 1.38 0.65 1.84 123 0.61 2.1 1.40 0.3l 16.03 10.69 1.74 1.5
Mn 2579 027 0.17 666.05 0.7 058 5504 0.58 044 611.44 0.64 0.28 369.59 039 032 950
Ni 37.65 0.5 0.34 22.83 0.3 0.9 145 019 044 15.9 021 022 9.42 0.13  0.67 75
Cr 8535 0.85 0.02 7275  0.73  0.96 58.8 059 036 43.6 044 0.16 76.51  0.77 034 100
Mo 0.84 0.56 0.29 0.6 04  0.04 0.61 04 032 0.54 036 0.18 0.71 048 0.29 1.5
Sn 244 122 0.14 2.06 1.03  0.56 2,12 1.07 0.15 2.25 1.13  0.16 16.05 8.03 0.63 2
Ag 0.06 081 0.25 0.05 0.66 0.14 0.05 071 0.12 0.05 0.76  0.21 0.05 0.73 0.21 0.07
Ti 4459 0.78 0.16 3045 053 0.82 3441 0.6 031 3001 0.53  0.21 1483 026 0.75 5700
Zn 946 135 0.56 57.77 0.83  0.71 729 1.04 054 72.79  1.04 0.14 4025 058 0.5 70
Co 11.05 044 038 11.35 045 0.67 10.1 04 038 10.1 04  0.17 4.18 0.17 0.64 25
Bi 038 222 0.11 0.26 1.53  0.07 0.13 076 1.03 0.15 091 053 229 1348 0.99 0.17
Au 325 081 0.05 0.65 0.16 0.26 0.62 0.14 037 0.62 0.15 0.6 0.72 0.18 0.52 4

(DR A A B AR = 1o B o 5 (2)FEMECH 32445 (3) s s (E IR T30k (s L4, 2005) .
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Fig. 3 Cluster analyses of trace elements in Maoershan granite

T W . SnICRIEA A P w5 XRTEA X AL
A H B E KRB IR () BARRIE—2, Au
Ag AT BE R X PN 5 2K 3 Sh 3 s BRI sh Ire s ot
2R HZ A W Sn Bi Mo . Ti.Cr.Cu 4l &5
LB —FE, N MR A S & 4 W Sn Bi (9%
B, B AE X A 5 IS 2 ) o B AR =2 Ak

ZE LR, AR X AL 5 5 LR 2 =2 ],
RANBICRAGH 25 (HEK F AR TE

)

Zn 11 g
Pb 2
Au 14 4

Ag 9

P4 3 LILEENE b2 o T R R AT 14
Fig.4 Cluster analyses of trace elements in Maoershan
basement strata

http://geochina.cgs.gov.cn H1E LT, 2020, 47(2)



FATE B2

A A VA LR B SRR AR LR )2 A7 MR AP R A5 1 533
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VR 43 B X 7 R LA 2 Bl ik J 125 i
KR o i A — A (AR RERE S hRSd A bR
HEALAE A3 3B LA e AT A ifEfk S E A, B 2
T8 A5 R A TR ZE L) 1) PR A Ak S A R A (%
P ,2007) o

AR X IR LR 73 B DL RRE : 2200 1, % 4
RIHI, A6 B R R 2 4L 32 B 3 v T 3R IS Ml
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Table 3 Analytical results (after Bai Daoyuan,2014) of REE for the granite in Maoershan(10°)

FE5 HX308-1 HX313-1 HX325-1 HX302-1 HX307-1 HX324-1 HX304-2
La 38.11 37.46 39.18 37.1 46.68 52.63 52.08
Ce 93.54 54.22 81.83 78.25 102.2 111.8 101.4
Pr 8.82 9.48 10.12 8.56 10.63 12.19 11.75
Nd 31.13 32.56 34.78 29.55 36.6 43.85 40.24
Sm 6.28 6.2 7.56 5.12 6.41 7.34 6.79
Eu 0.56 0.54 0.35 0.75 0.88 0.93 1
Gd 5.63 5.57 6.51 4.96 6.26 7.33 6.49
Tb 0.93 0.72 1.24 0.62 0.81 0.8 0.81
Dy 5.79 3.79 8.1 3.26 4.56 443 4.44
Ho 1.14 0.74 1.61 0.62 0.87 0.84 0.84
Er 3.22 1.99 4.71 1.7 2.35 2.25 2.28
Tm 0.51 0.33 0.74 0.28 0.39 0.39 0.37
Yb 3.45 2.1 5.1 1.71 2.42 2.59 2.28
Lu 0.49 0.31 0.73 0.23 0.36 0.38 0.33
Y 34.35 23.71 47.6 17.53 24.78 22.87 23.34

YREE 233.9 179.8 249.7 190.3 246.2 270.6 254.4

LREE 178.44 140.46 173.82 159.33 203.4 228.74 213.26

HREE 55.51 39.32 76.34 30.91 42.8 41.88 41.18

LREE/HREE 3.21 3.57 2.28 5.16 4.75 5.47 5.18
(La/Yb)x 7.29 11.80 5.07 14.33 12.74 13.40 15.12
oEu 0.29 0.28 0.15 0.46 0.42 0.39 0.46
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SR VEM B e R R E AR R TR
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Table 4 Analytical results of hydrocarbon (unit for hydrocarbon: pl/kg) for the granite in Maoershan

Rl oy Hhe 2k ke R® Tk ETkR ZM WiE o Bk
F£EF 2701 800 509 33 168 31 50 4292
Mi-H(2) it 16 52 53 33 43 22 21 —
H—fk 007 022 022 0.14 0.18 0.09  0.09 —

FE 4651 1171 648 41 200 38 58 6807
Hi-2€(2) bRt 27 76 67 41 51 26 23 —
H—4  0.09 0.24 0.22 0.13 0.17 0.08 0.07 —

FJE 9923 2383 1113 70 332 63 95 13979
iy =1C)) Frifeft 58 154 115 70 85 51 42 —
H—1k 0.1 0.27 0.2 0.12 0.15 0.09 0.07 —

FRE 4335 1124 698 45 220 41 65 6528
Hi-Pt(D Frifefl 25 73 72 45 56 27 24 —
H—1k  0.08 0.23 0.22 0.14 0.17 0.08 0.08 —

FRE 15042 3453 1763 111 518 2472 1435 24794

KA i 88 224 183 111 132 73 58 240
H— 0.1 0.26 0.21 0.13 0.15 0.08 0.07 —

E = (D) A B SRR HUT U s () FE R 32 1
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Table 5 Distribution characteristics of partial tungsten—tin polymetallic (orepoint) deposits in Maoershan
area (after Yang Zhen, 2012)
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