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Abstract

The Baolun gold deposit in SW Hainan formed in the outer contact zone of the Jianfeng intrusive complex
and is closely associated with diabase dyke in space, which contains important information about the magmatic-
tectonic-metallogenic evolution system of the gold deposit. An integrated study of Petrology, zircon U-Pb geo-
chronology, elemental and Sm-Nd isotope geochemistry was carried on the Jianfeng granite and diabase. The Jian-
feng granite and diabase intrusions comprise a bimodal intrusive complex, and the granite intrusion was dated at
(234.9£2.8)Ma by LA-ICP-MS method of zircon U-Pb. The diabase is sub-alkaline basaltic in composition, its
REE pattern is generally right-inclined with weakly LREE enrichment. It is relatively enriched in highly incom-
patible elements of Th, Nb and Ta, and shows no depletion in HFSE of Nb, Ta and Ti. Along with its g,(z) value
of 4.11, it is suggestive of geochemical characteristics of enriched mid-ocean ridge basalt (E-MORB) for the dia-
base. The Jianfeng granite is high-K calc-alkaline with an affinity of aluminous A-type granite. Its REE pattern is
highly right-inclined and its multi-elements spider pattern displays enrichment in K, Rb, Th, Ce, Y and Yb and de-
pletion in Sr, Ba, Nb, Ta, P and Ti. Its g,(¢) values varied between —7.61~-7.80, indicative of recycled crust deri-
vation. It is revealed that the Baolun diabase was derived from decompression melting of metasomatic mantle,
whereas the Jianfeng granite was originated from the partial melting of the Middle Proterozoic argillaceous and
greywacke crust under low pressure and high temperature. The bimodal intrusive magmatism and gold mineraliza-
tion were formed in a tectonic setting of post-orogenic extensional-thinning. The bimodal magmatism provided
both the crust- and mantle-derived ore-forming materials and migration carriers. The crust- and mantle-derived
ore-bearing magmatic hydrothermal fluids are thought to have ascended along the Baisha fault. During this migra-
tion process, the ore-forming materials were continuously extracted from the country rocks, resulting in the ore-
forming fluid developed into a metamorphic affinity, and finally precipitated in the extensional zone of NNW-
trending fault fractures. The key factors dominating the gold mineralization is depressurization, which is attribut-
ed to the post-orogenic extensional-thinning tectonic environment. It is suggested the regional traction structures
were the ore-bearing hydrothermal transport channels and the main metallogenic locations, which are indicative
of main prospecting direction of the deep mineralization in the region.

Key words: bimodal intrusive complex, E-MORB, aluminum A-type granite, post orogenic extension-thin-
ning, Baolun gold deposit
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Fig. 1 Simplified geotectonic map of the southern margin of South China (a) and simplified geological map of Hainan Island (b)
(modified after Liu et al.,2021)
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Fig. 2 Simplified geological map of the Baolun gold deposit
(modified from Ding et al.,2001)
1—Upper Cretaceous Baowan Formation; 2—Middle section of Siluri-
an Tuolie Formation; 3—Lower section of Silurian Tuolie Formation;
4—Jianfeng granite; 5—Fracture zone and zone number; 6—Concealed
ore body; 7—Baisha fault (early strike-slip fault, late normal fault);
8—Haogangling anticline; 9—Sampling location (underground)
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Fig.3 Photos of fracture zone, ore body, diabase and granite, photomicrographs are orthogonal polarizing under microscope

a. The development of tensile joints in the fracture zone; b. The occurrence of ore body is nearly vertical; c. Phyllite lenses are found in diabase dikes;

d. Plagioclase locally has undergone epidote alteration, pyroxene altered into amphibole and chlorite ; e. Massive structure of the Jianfeng granite;

f. Graphic texture
Aug—Augite; Hb—Hornblende; PI—Plagioclase; Ep—Epidote; Chl—Chlorite; Bt—Biotite; Kfs—Potassium feldspar; Qq—Quartz
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®1 RIEERELA-ICP-MS $#574 U-Pb B EAM R EF i
Table 1 LA-ICP-MS U-Pb isotope composition and apparent ages of zircons from the Jianfeng granite
. w(B)/10°6 U [l 2K He i KA/ Ma
Th U 207ph/206ph 1o 207pp/23Y 1o 206pp/238Y 1o 26pp/28Y 1o 27Pb/U 1o

1 190 270 0.70 0.055 02 0.004 45 0.270 70 0.022 02 0.038 14 0.001 06 2413 6.6 243.3 17.6
2 596 881 0.68 0.048 40 0.002 46 0.242 58 0.013 64 0.036 01 0.000 69 2281 43 220.5 11.1
3 210 262 0.80 0.060 45 0.004 46 0.282 27 0.020 71 0.035 41 0.001 00 2243 6.2 252.5 16.4
4 107 167 0.64 0.161 75 0.038 10 0.640 50 0.058 70 0.037 81 0.001 39 239.2 86 502.6  36.3
5 260 469 0.56 0.051 94 0.003 02 0.27778 0.016 46 0.038 38 0.000 77 2428 48 248.9 13.1
6 181 423 0.43 0.050 49 0.003 38 0.263 76 0.015 38 0.037 64 0.000 85 2382 53 237.7 12.4
7 104 148 0.70 0.095 66 0.008 05 0.459 32 0.031 61 0.038 32 0.001 31 2424 82 3838 220
8 136 233 0.59 0.072 95 0.006 11 0.361 51 0.028 06 0.038 45 0.001 21 2432 715 3133 209
9 255 611 0.42 0.101 30 0.007 80 0.505 42 0.03301 0.037 73 0.001 20 2388 75 4154 223
10 456 807 0.57 0.050 15 0.002 59 0.27523 0.013 49 0.038 19 0.000 70 2416 43 246.9 10.7
11 374 792 0.47 0.051 36 0.002 88 0.284 21 0.014 99 0.038 29 0.000 73 2422 45 254.0 11.8
12 438 682 0.64 0.050 16 0.002 76 0.270 78 0.014 09 0.037 41 0.000 74 236.8 4.6 243.3 11.3
13 209 324  0.65 0.059 53 0.004 08 0.293 43 0.017 92 0.036 26 0.000 99 2296 6.1 261.3 141
14 373 746 0.50 0.052 97 0.002 58 0.278 41 0.012 99 0.036 17 0.000 65 229.0 40 249.4 10.3
15 358 790 0.45 0.054 20 0.003 38 0.281 81 0.014 83 0.036 70 0.001 17 2323 7.2 252.1 11.7
16 280 581 0.48 0.050 14 0.003 02 0.269 18 0.015 35 0.037 12 0.000 74 2350 4.6 242.0 12.3
17 366 733 0.50 0.054 22 0.00301 0.288 85 0.014 56 0.036 61 0.000 72 2318 45 257.7 11.5
18 411 863 0.48 0.052 73 0.003 26 0.274 32 0.016 58 0.035 23 0.000 75 2232 46 246.1 13.2
19 179 239 0.75 0.069 88 0.005 81 0.346 22 0.025 57 0.037 20 0.001 13 2355 7.0 301.9 19.3
20 88 299 0.30 0.072 16 0.005 57 0.381 52 0.029 20 0.036 45 0.000 97 2308 6.0 3282 215
21 1000 1650 0.61 0.060 05 0.002 81 0.324 87 0.014 66 0.036 52 0.000 67 2312 42 285.6 11.2
22 190 227 0.84 0.067 04 0.005 38 0.338 96 0.024 66 0.037 06 0.001 11 2346 6.9 296.4 18.7
23 243 456 0.53 0.058 87 0.003 83 0.320 10 0.018 34 0.038 64 0.000 79 2444 49 282.0 14.1
24 145 256 0.57 0.058 63 0.004 41 0.301 94 0.019 00 0.037 15 0.000 94 2351 59 267.9 14.8
25 129 205 0.63 0.066 50 0.006 44 0.334 57 0.021 69 0.036:99 0.001 07 2341 6.7 293.0 16.5
26 174 303 0.57 0.054 02 0.004 83 0.300 99 0.024 53 0.039 19 0.001 10 2478 6.8 267.2 19.1
27 85 154  0.55 0.112 69 0.024 34 0.449 51 0.032 78 0.037 08 0.001 41 2347 838 3769 23.0
28 323 580 0.56 0.046 76 0.002 82 0.244 92 0.013 18 0.036 77 0.000 81 2328 50 2224 10.7

TE5 2 RE AL K LR Th, Ce %0 % B W] 1 1E 5+

¥ 7 Sr.Ba.Nb.Ta P Ti 25 5 52 5 1 ®©

423 A Sm-Nd [ £

HLAE HE 23 55 R AE 54 %5 Sm-Nd [R] {3 2% 43 #r 45
P T3 3, M4k 5 1Sm/MNd (R “3Nd/HNd {E
43 5 A 0.1616 F10.512 796, MR I M43 1A &5 A AR IR 11
TAARATI eng(e) M 4.0, B 5 FA A VR X I

18 B4 77 FE B9 247Sm/A4ANd L (A 24SNd /444Nd
Fb A B4 728 Ak Y8 43 51 o4 0.1161~0.1512 F110.511 553~
0.511 952, MR 45 78 i A 1 285 Al AF I T F 3 3R AR 1Y eq (1)
B3 Sl —7.61~-7.80, R B BH & & A U X AR IE

51 BEERREBEREAKRE

L0 M 2% S T AL B 25 BT b B A L 4 4k OC
F TR [] R BRI RS 45 fb AR
9(231.6+2.6)Ma( il 5 55, 2020) , SRR 3T AL
BT AR IS (234.942.8)Ma fE iR 22 35 Bl N — 2, 16
B 2 IR 21 25 114 0 (Si0,) Y8 BBl 43 1) 28 1k T 71.73%~
77.83% 11 45.51%~50.65% 1~ [X.[A] , 7F 51%~71% =
(i8]t 0B 3 Daly [8] B, 19 35 44 B 1 B 78 A R0 A Az
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Fig.4  Zircon U-Pb concordia diagram (a) and weighted average age histogram (b) of the Jianfeng granite in the Baolun gold deposit

K2 MEEBFEMRIELREEEWB)/FHMEWB/N0)TELTLER
Table 2 Major (w(B)/%) and trace (w(B)/10°°) element analysis data of the Baolun diabase and granite samples

s BL-139 BL-109 BL-103 BL-052 130-0b19 BL-065 13BL88 4 BL-139 BL-109 BL-103 BL-052 130-0b19 BL-065 13BL88
ERE ERE ERs ERE s s Had P ASE N A R AE N Ao EEl (2 S ol (22 Sl (32 32)
Si0, 7173 7335 76.42 77.83 47.65 4551 50.65 \Y 242 806 221 5.00 254 393 319
TiO, 0.33 0.19 0.09 0.06 1.88 2.24 1.78 Cs 6.43 825 590 814 2.84 330 154
ALO, 1412 1372 1239 1191 1377 1621 1342 Ga 184 196 163 19.2 18.0 241 185
TFe,0, 3.04 2.53 1.75 1.40 2058 16.88 14.17 La 643 872 533 282 11.0 11.7  8.29
MnO  0.08 0.07 0.05 0.02 0.29 0.36 0.26 Ce 124 183 124 64.9 259 272 200
MgO  0.61 0.16 0.11 0.08 6.87 7.47 6.79 Pr 138 233 164 834 3.65 3.73 298
CaO 143 0.93 0.26 0.58 8.08 9.75 1141 Nd 48.4 847 . 654 339 16.9 175 149
Na,0 2091 2.93 2.21 2.85 0.80 0.80 0.88 Sm 831 163 164 8.92 4.69 495 411
K,O 529 5.61 6.06 4.95 0.25 0.09 0.08 Eu 0932 0.876 0.573 0.370 1.43 181 137
P,O;  0.09 0.02 0.01 0.01 0.19 0.20 0.18 Gd 659 128 149 882 5.51 598 522
BEA 99.63 9951 9935 99.69 100.36 99.51 99.62 Tb 0921 190 228 158 0.958 1.06 0.940
Bekir  0.80 0.53 0.47 0.87 9.11 3.63 2.93 Dy 4.94 104 127 941 5.86 6.62 596
Mg# 2864 1123 11.17 1026 40.04 46.96 48.94 Ho 0951 196 242 1.97 1.24 141 121
Rb 249 307 286 329 14.2 4.80 1.00 Er 256 519 6.09 552 3.39 3.81 3.30
Sr 168 76.7 32.6 35.0 130 180 130 Tm 0.366 0.715 0.820 0.820 0.487 0.540 0.461
Ba 638 265 35.8 73.1 86.3 40.2 9.70 Yb 236 458 500 521 3.07 340 297
Th 36.4 57.6 42.3 59.2 1.47 1.63  0.793 Lu 0.362 0.662 0.719 0.750 0.466 0.530 0.455
U 8.89 8.06 111 14.3 0.516 0430 0.229 Y 24.8 459 554 537 31.3 36.1  29.0
Nb 13.0 14.7 12.1 20.0 11.8 128  10.1 ~REE 279 434 321 179 84.6 90.2 722
Ta 1.32 1.72 1.14 2.50 0.798 0.800 0.689 |LREE/HREE 13.63 10.35 6.14 424 3.03 2.86 252
Zr 161 141 118 121 132 134 121 (La/Yb), 1956 13.64 7.65 3.88 2.58 247  2.00
Hf 4.86 5.01 4.38 5.90 3.40 3.80 3.13 SEu 038 019 011 013 0.86 1.02 091
Cr 407 509 426 30.0 185 120 198 3Ce 1.02 099 1.03 1.04 1.00 1.01  0.99

TE: (BN 15 38 b TR & 4y E e i 5 ST AR , B0 TR R AL, w(TFe,0,) A 2Bk 5 i, Mg*=Mg?"/(Mg?*+Fe?*) x 100,
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Fig.5 The Zr/TiO,-Nb/Y classification and nomenclature diagram (a, after Winchester et al., 1977) and SiO,-K,0 diagram (b, after
Peccerillo et al., 1976) of the Baolun diabase and granite
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Fig. 6 Chondrite normalized REE patterns(a) and N-MORB normalized multi-elemental spider diagrams(b) of of the Baolun dia-
base and granite (average data of chondrite, N-MORB and E-MORB are from Sun et al., 1989)

AREHE (HFSE) #4743 M1 W2k 5 1) Th/Ta b {H & 1.15~
5.1.1 K 5t 2.04, -0 1.68, W& /N T 5 Ui Hu i i) Th/Ta Fb(H

WLk B WA rE 2 AR, H M AR (2.3), /0 T KBl 72 A9 L {8 (10) (Jochum et al.,
w(Cr) A 168x10°°, ik T X A A A & i 1989) ; Zr/Hf L {E M 35.26~38.82, “F- 424 37.58, 2B
(w(Cr) =300 x 10°) (Olsen, 1995) , £ $5 % (Mg*=  JR LA Hub2 % LLAE (36.27) (Stolz et al., 1996) ; Nb/Ta Lt
40.04~48.94) , [l FE L AIC T FUUA Ho 18 5 9% (Mg#=68~  {H}y 14.66~16.00, V-4 15.15, W& /N T JrU4f 11 & (1)
75) (Wilson, 1989) , Ut Wl HIE sl K 28 D it R WM T A (17.39) , i &5 #b 52 [t {8 (11.00) (Sun et al.,
i1 WEAT SRR Y B A . BN REOHIE LAy 1989) , F MRS I UG S R TR T i Y X AT
Bt R B R SR A A AT R I HE T DU . 12 B B A b e R e .

R XM, HITER X E AN 32 45 b o SV E R RZ A A HELR s TR BC o3 M 2 22 o0 3 ik 1) 14
TR A AEMAEN, MERS®ETE BREEFETE XA (E-MORB) ALY Hh3k k2=



1238 [ 7 S R i 2023 4
®3 BRIFRKEFIERSSM-Nd B ERARRSH
Table 3 Sm-Nd isotope composition and related indexes of the Baolun diabase and granite rocks
Fihs A WISmA“Nd  M3Nd/A“Nd  (43Nd/A*Nd), enalt) Tow(Ma) Toma(Ma) J(Sm/Nd)
BL-065 WELR 0.1616 0.512 796 0.512 553 4.11 1036 669 -0.18
BL-103 Ak 0.1512 0.512 179 0.511 952 -7.61 2357 1622 -0.23
BL-109 ARk 0.1161 0.512 117 0.511 942 -7.80 1610 1637 -041

FHIE, I EL LREE/HREE(2.52~3.03) K T 1 1 i F#x
A B K% ,2018) . 7E Nb/Yb-Th/Yb &l it (K 7)
WSR2 43 A T E-MORB i LRI E 355, 6 I R
FR A7 T MG R X YA Sk 7 TR e R L e
55, WEMRIENE, R A UEREASE-
MORB FH{LLIY H BR fh 2 R AE , I3 B IE # E-MORB,
PR A R 25 S 7 1 KA P SIS 2, T T
1 1L A A AL R . E-MORB 3l 3 8 1A
AN ST I S B, TR B AR AL A 5 T i 2E AR
GRE) B4 (Niu et al., 2002) , & 4 20 43 ] L) & 44
ST R RF bR R A I AR ) R e A b g )
PERYIRAE . WA AE NN, 7 e AR 38 o
YT LUE BE E-MORB H#IF A 35 (2R iR 45
2000) , {H¥ELE A La/Yb F1 Sm/Yb e AE A WA Pk 2
ECARRE , AR T BER VR T 77 45 s AR 0 A M il
O PR SR LU HE TR AR S e A

Diabase

Th/Yb

0.01

0.1 1 10 100
Nb/Yhb

K7 e LA ND/Yb-Th/Yb [l fi# (S [ 45 Maurice et al.
2012)
Fig. 7 Nb/Yb-Th/Yb diagram of the Baolun diabase (base
map after Maurice et al., 2012)

WLk Zr/ND H {8l 10.47~11.98, SF- 44 2 11.21, Th/
Nb [ 18 & 0.08~0.13, “F-34 4 0.11, fv T K FEHT AR
) b Y8 B (Zr / Nb=11.50, Th/Nb=0.26) (Plank,
1992) , W 7R #E &k 4 5 X AT BB A KPR DLW i 1 &
5 A Ce A B 7 B SN B I, BB KRR
B2 54 M. 5HAHMS A I, 55 Nd [
PR AN (eng(£)=4.11) 387 T 77 45 Hu b 19 21 LR AE o
T3 VY - B S A R O o AR R BT W R S R
TR b BR85S Ok ) L AR 43 J i, WU ok
) 4 3 5o B Nb Ta, Ti 75 5 00 i BR Ak 22 R AE
(Zhou et al., 2006) , (HAARHELR 7 b 2# 4B JFTC Nb |
Ta. Tita 55, KGR B MRS A R IX . A
WF5E R, 165 g S AR vy A ARAEAE T 5 A5 IR gk A
i P 2 0 SSHS L, T ) 0 AR R T 5 X R
e AR M ALK M LREE . JC Nb Ta, Ti fi 53
Je7 400 Nd R 7 28 2H BURAAE (BB 045 , 2013) , 3
b B TR (2 Bk 15 0 4 o M BR AL 22 R AR SE AR W)
B, B BE A 53 12 IR vt N Hb e (74 5 53 4 o

25 B RTR R PESTAR ool 1 5 9 S A BOR
el b, 3 T T PR 0 A il T W I 1 5 2
A1 Bl 1 g e A= A AR L A B b 2 53 AR
H E-MORB FFiF 22 A 7 1l i, 33 A 22 4 78 Ml i 7
SEAR 1 R DL B8 TE A e M T K A 0
il T AE R LS AR R EREE T, S5 P g b Tk 2
E-MORB FAIE 22 X AL 1 i iz 22 0 0, 3 BU% 4
MY RS Mk A 5 3K A K TR i &
Az ik RO AT VA B 5 B A i (AR A 2
B dnb ) b e TR G
5.1.2 PR R

AR IR WETE XA EE Y R K A
(50%) \FHE A7 (22%) £ 92 (23%) Al = 51 (5%)
FEICREKH N E w(SI0,). & w(K,0), £ It % ik K
bk B0 451 Sr . Ba. Ti A1 P, #i 4 70 2 BROW Bt A1 AR
HEAL M 2 5B i 1 Eu S O AEAE , o th 2L A Y
T3 5 BT P2 R IR AL 27 RRAE (R IEESE , 2012) , ¢
100 00Ga/Al-Ce &l fii ([ 8a) Hr , KE il 75 A A RIAE 5
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Fig. 8 100 00Ga/Al-Ce (a, base map after Whalen et al., 1987) and molar CaO/(MgO+TFeO)-molar Al,O,/(MgO+TFeO) diagram
(b, base map after Altherr et al., 2000) of the Baolun granite

F XL HEAMRERV, &5 ST B X &
L HA ABIAE i) 2 R AL 22 R AE | AE LD 0(P,Os)
(>0.14%) I w(TFe,03) ( <1%) FF1E X 1] T A #l 4
i (BRIEEAE , 2012 RARITE , 2017) , WARHEAR IR0
A8 54 A K 10(P,0s) (14 0.04% ) Fll 5 0 (TFe,04) (FF-
2.18%) R MiE e B AN W] g J® T 4 5 S BURN | U 4K
M. 2o ARUAY i BRI T R LM | 2K R
1 1118 (Loiselle, 1979) ,/H Bonin(2007) 1Ak A 7l
A6 B A AL B il R 51, AT RS | 55 - v AR
55930405 R AR B R A . BRI, e I A
PRI R IEAL 4 5 AN T 4 5 S BUFN L AL AL
B, N JE AT AR

LAY AFILE B A Y ORI A, BB IXA
Hiu M 45 i 43 5 e B TR A ST RS 4344 Fil (Loiselle,
1979) . LA T K & it 2 IR XA 20, DLTTBUE R I8
DR 43 J BRI 5 9% B K(K,0/Na,0>1) %
S TS A b 25 R A 3 S R M e R A Y
B B K (K,0/Na,0<1 ) FHF (32545 1 2021)
R AE e E G R LA SiLE K(K,0/Na,0=1.72~
2.74,F-342.05) (i 51 TR AR, B AR A 1 ]
R AE AR N 25 A A RS A A, AR ARG AR
FATFE M IR TR A TR . RUEAE XA Y
Nb/Ta Lt {E & 8.00~10.61, *F- 4 9.25, B & /N T J&
Uy M 7 B A (17.39) , i 42 30 b 76 SF- 45 {1 (11.00)
(Sun et al., 1989) ; f£ ixi ¥+ 1Y Rb/Sr [t A &y 1.48~

9.40, B /R FEPRAFAE (>0.5) , B B K T I i b e 1) Hb
{H ( <0.05) 1 5% & IR 4 ¥ (0.05~0.50) (Sun et al.,
1989) . 7E[&] 8b 1, JRUA AL i<j A it F- 27k AR TR It
FRVAR D B IX Sk N o A6 B 7 Nd R 3
2H N PR IA S B (eng(1)=—7.61~=7.80) 4 1E , Nd B Y
B AR IR Tpoyp=1622~1637 Ma, iR JC K i3k 1k
240 Nd [R5 2R s Ty AR e TR AR b
MR ARG A B 0T I DR

JE 3 X6t e A B8 52 W) 508 25 B 4 1 R T[] A
BECAIRES SR AT LUl S ) R i (H A
I 0T 5 R R X0 Rl T E R BTN LD RS R IR
TS5 A 1 oy B B2 AR A A TR A S AR B
W29 AR 8 5 b 5T 1) S0 il S 56, 7 R
71<0.8 GPali}, 5% B AH A RHE A + RE i MEAT B, s il
JE AR SriEr Yb AU E Rk A B AE B A (w(Sr)<100x
10°°, w(Yh)>2x10°) ; 7 )% J1>0.8 GPa I , 5% fi #H Hi
A A (Douce, 1997) . 2RI AE <) A 2 B Ba ., Sr
H1Eu 1 58 Z1 5 451 5 A XA (La/ Yb) o (8 (-3
11.18) A9 fik Sr = Yo FREAE (344 Sr=78.0x 10, Yb=
4.29x107°°) , & B UR X A RE 5% BE RH A AR 7 WA
(PatiNO Douce et al., 1995) , X & K H7ERHE A
Ba.Sr fll Eu 2 M40 &K |, 1M 7E &L 7 ¥ 41 T LREE [t
HREE 43 it R £ IS 2 (B A IR X 5% B A 1 1
LB RERE R IR 205 35 HREE, 2 e HE i T b 58 Uk
WA R P58 o O A A 3 X I 3 i B 1
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P, SR FH B A R R B A R B A T A AR AR AR
(14 2 U AE B 7 B i 1 % A 1R R R B [ Ol 772~
789°CZ[H] (PF-341 779°C) o FHXT A RUAE i 538 5 # A
SR A R R T R (800°C L | ) MEAEG (X1 5 52 48
2003) , N iZ A AR R I AE 5 5 R X B /K B AR 1
40 JBE 7K s R S L 8 I A 1 D R T P s A
FI B AR R A8 T B AR, SEPRAQIEAE 4 2 TR
DX Rl i B8 10 LU T+ 53(E 5 = (Mailler et al., 2003) . iX
A VR I AR B AR B , 15 A SR i 48 B A R
B A5 B A BT 2 SRR RS b X AR
T I RIS G400 25 576 2 A o T 0 0 sl 15 7 1l 7'
TR AF AR 35 o I A S (R AR OT SR, 2007) 6

25 LIk AR SRR T A BIAE A A K R
T AR Y8 RN AR J b e M e AR R S R R R
TR IR TR (< 0.8 GPa) & T /M I 1
52 HEHELS

T B 82 Y VG - B S B 3 TR B AR SR A7 A R A2 4
TREHR T 1o B J2 KT PR A 1 3 438 (L et al,
2006; Wang et al., 2018) , %& T4 & £ 2 F AR E 15}
X, 22 B0 58 D\ R R B AR DG 1) oy R B T T A
B 1 A D S i B (v e 5 R ) 5 e i e (TR
B A6 ) Al 4 3 L, B E TV R B A AR R
(Wang et al., 2018) ., E[I=Zffidk 548 g Rl Hefia] T 255~
244 Ma K ERiEBE G, £ 244 Ma TR 76 B 5 E A i
LU fof o -l P s P (R ST M9 45, 2013) .

048 W 4t 5 7F Y115-La/10-Nd/8 [K1 i (1K1 9a) F1l
Hf/3-Th-Nb/16 [ 1% ([#] 9b) & A& 45 B Xk,
4%+ (E-MORB) [X 18, 7£ Ta/Hf-Th/Hf [ i (& 9¢) 1,
TR KB AR P9 0 Bl P 244 BBl A h B 2L il X
B, 6 R DX S s el v LS B H N R 1 ER 8
(Liégeois, 1998) . JAEHELE A BV BRI A 2 Hi Bk 1k
SEPRAE AL AR 4R Th Nb Ta %55 A AHA LR M
W&AT & 4 1Y LREE, B 55 Rlf48 J5 fift Ji2 B B FR 508 11
FPE A AL (BT 2, 1999) . MLk Bl 12 il i P
B R B IV BEN AVILIE 1 HE R TP THA BEY
LIk EREE . JCNb. Ta, Ti % HFSE 17 5 & Hifth 55 E-
MORB AU HLBR fb AR AE , FE /R AR R4 A I R
] 3 IR PR BRI B Btk S R, R I M %
FIIE R 5 R S AT BRI R G &R

1 L5 PSR PR B 1 R 125 2K 2 0 H R By
11 K,O Fll LREE A X & 4611 5 A BUAE 5 5 45 s A AL
(Turner et al., 1992) , iy L 7Y (1% & 111 Ji5 o Ji B BE T
(RIS AL 55 T [l HLA 77 461 St Ba P TiFfl Eu, &

R Zr Y FYD R R (RIS, 2008) o JRUE AL K 5 TE
ey s ) 550 P e (11 9d) HP 7 3 L s DX, L bk
PRAA R AR Ik A A R B AR T A RUAE
TER R & 2P AL Sr.Ba P Ti Fl Eu, M & 4
LREE.Zr.Y F1Yb, BP0 5 & 1L J5 i PRI mg
MR M RRIE T 20 AR ML JRIGEAE 5 25 78 X eI 52 1
AR AR T A HOR AL 3, 8 7R - T R R 48
DB AR AN . 25 R SRS A R R A 1Y
WU A G LAY T2 1L 5 P R A PR E5T

TR 5 AR FRAE Gl A 22 L M (355 Ma)
(X AAE , 2021 ) AP IR - = AL rh o AU AR B PR
(333Ma) (Z=Rik 45, 2000; He et al., 2018) iy 4 V0 Wr
SLHE W 534, 22 BB AR AR R R BT VR IR S-N )
XoF Y 37 i e 1A g i e SO e 45 o K KPR TR
A P M P 6 08 Hl DXV SE AR g 3 B
R P b R i e AR R B S 4 L O T
TR 5 5 A Bl o5 0 s e A= S AR T, 2 A el b g
A3 AE Fy H E-MORB 5 AE 38 4 5 b 1, - B4 78
Ay el Hb s AN A s il o Bt rh R AR R B IX B 255
Ma (1) [ filf 18 — 4 A€ b 7+ F L BEIRAE 5 7, ELI Al
3 A < AR IS B AR E R R T S V8 (2R A
2005) , 48 7~ 7F 24 255 Ma il ¢ 3 30 E T &, BN SZ Bl
Yo b5 48 5 ki W 8] & AR BRI DR G B TS A R A
B — 5 ZU Y i - BT B P VDR, S8 B o
B o W IX YT & B G be R rh Bo R R Bl kg AR
IR 146 IX & NINWV i) G0 14 5 102 J 1 O J 2
Tty (Cai et al., 2017) | 15 BH 1 it 5 it - i il 428 5% A
FHRRESE 7 DX AR ) VD R A i iR A Ae A 7o
TR, 71X P NNW T2 B B3ty Sk 1 T R 4R A=
VR A , 3 J Rl 0 [ 5 A FH

HAS S 7 PRI A MEH 7 Re-Os [Al 3 ARl 1y
224 Ma, HEAC R T8 R 4E 1 (Xu et al., 2016) ,
B i AR I (231.6+2.6)Ma (1 45, 2020) |
A3 AT IR AR B 5 T AT 17 (234.9+2.8)Ma TE 1%
ZEJE I N — AR, R WA B R A S
G VR FE R A 1 1 1L s B BeRe k& R 11 A e -
R AR
53 MERFTIEANBR

R ARTHOAS S0 B VR A RN ™ 0 I R U5 T e
T KA R BT ST o AR X A A YA A B AR AE %
3D-3180 [Al v Z A3 HT , F6 7 B W MR T AR R B A 9K
P A T PRI KRR K A5 20 43 Y DR (AR AR &5
2001) ; Ji A B AR C [RI40 2 B AT i 5 S i A
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Fig.9 Diagrams of Y/15-La/10-Nb/8 (a, base map after Cabanis et al., 1989), Hf/3-Th-Ta (b, base map after Wood, 1980), Ta/Hf-
Th/Hf (c, base map after Sun et al., 2003) of the Baolun diabase and SiO,-Al,O, plot of the Baolun granite (d, base map after
Maniar et al., 1989)

N-MORB—N type mid-ocean ridge basalt; E-MOEB—E type mid-ocean ridge basalt; IAT—Island arc tholeiite; CAB—Calc-alkaline basalt;
BABB—Back-arc basin basalt; WPA—In-plate alkaline basalt; WPB—Intraplate basalt; WPT—Intraplate tholeiite; | —N-MORB area of plate di-
vergence edge; Il —Plate convergence edge (Il 1—Ocean island arc basalt area; Il 2—Continental margin island arc and continental margin volcanic
arc basalt area); Ill—Ocean island, seamount basalt area and E-MORB area; IV—Intracontinental plate (IV 1—Intracontinental rift and continental
margin rift tholeiite area; IV 2—Intracontinental rift alkaline basalt area; IV 3—Continental extension zone basalt area); V—Mantle plume basalt area;
IAG—Island arc granites; CAG—Continental arc granites; CCG—Continental collision granitoids; POG—Post orogenic granites;
RRG—Rift-related granitoids; CEUG—Granitoids related to the continental uplifting of the continent
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Fig. 10 Bimodal magmatism and ore-forming model for the

Baolun gold deposit
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