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Abstract

Located at the juncture of the Qinling orogenic belt and the northwestern margin of the Yangtze plate, the
Mianluening triangular zone is an important part of China’ s orogenic system and mineralization concentration
area. This area is characterized by intense magmatic activities, so studies of the formation process of magmatic
rocks are helpful to the systematic understanding of magmatic metallogenic activities. In this study, the authors
carried out petrologic and geochemical investigation as well as LA-ICP-MS zircon U-Pb dating for diabase in the

Tongchangwan gold deposit of the Mianluening triangular area. Accordingly, petrogenesis, material source and
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tectonic setting of diabase and its significance for regional prospecting were discussed. The results show that the
diabase was formed at(199.6+1.8)Ma of early Jurassic period. The diabase has SiO, content of 47.13%~51.56%,
MgO content of 3.83%~6.41% (Mg'=37~48), FeO" content of 9.36%~12.74% and TiO, content of 1.37%~1.86%,
showing subalkaline and tholeiitic features. The diabase shows high total REE content (60.18x10°~189.06x10°)
and (La/Yb), ratios (2.66~9.12) with right-inclined REE patterns, weak negative Eu anomaly (Eu=0.6~0.97), de-
pletion of Nb, Ta, Sr and enrichment of Ba and K. Although the geochemical composition of the diabase in the
Tongchangwan deposit has the characteristics of arc magmatic rock, the authors, according to the regional tecto-
nic evolution history, believe that the diabase was formed in the post collisional stage of South Qinling in the Early
Jurassic period. During the post collisional stage, the orogenic belt was dominated by decompression and heating,
accompanied by the upwelling of mantle materials and the partial melting of lower crustal materials, which
caused the formation of mixed magma.
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Zel i Ll it % T AR AUAR LR F Ml 2 R4
W1 A B R, 2 T OB AR ol AR AR A
AR B A ILE A, B T AL & A
R L (2685 K, 20005 5K AR, 2001 ; F o554,
2009a; 7 222255 ,2010) o 7 ZE IS AE A A M Hod )
L LR A3, R TR A TT TR DX v A
EHEREXEBEMAEM . BAR, X T 5 28108 b X [ #4) i
B ALBE AP AR R S U, A iz b X 22 05 T e
RO BHAE FIE AT BRVE 2 DL e =B 2 & AR 1) AL A
P P A (oK A 45, 19955 19963 2003 5 25 185l 46
1996 ; 41 23§ 45 , 1997 ; Meng et al., 1999;2000; 2= =
HUAE 20025 Li et al., 2004; Lai et al., 2004; Liu et al.,
2005; Dong et al., 2011a;2011b) , 8k Aot i 4% H
XAFTEIE 16 KVE , 2 oty AL AR A o, T =& 22
M4 (E S35, 1999320025 2009a35 2009b ; T # %5
200632009;2011; F 34 ,2008) o (H, WF5E & 2K
i 1L A B = S I R AR R B, IF 5 Rk — &R
IR 1 B ARG Bl o A BRI B P B 2
TR i il 4 2 )5 45 B B, I AEAS [R] 18 1 3 £k B B
KB AR X IR 28R T R T A B AR 1 R
A (3RS ,2006) .

B Ik s B T B 3 e A ) A R,
A REIR Rk 3h 77 2 0 (N ik 8 424 L 20065 41 5
WESF,2020) . IR ABFGY 5 1 LA R AR DG 1 B 5 0K
FARIAR 2B T B PA %o B A 3 10 A 1 v A
KR 15 5 HAT B Y (Halls, 1982), 1 (EL) -1
(BH) -7 (5 ) F  fy Hb A B 28 04 3 1Ly 0, S T 48
WA 3t Ly A - H A Ll D B4 Al R S
A7, J2 Rt v e 3 1 R A 2 R A3 (i [ A
25,2001) . [RIA, ZHh X AP PE 4 424 14— A,

DLEE — R IR /N 4 2 &/ AT ROV FRE , Qi il
AR ARV HET VR RS TS SR IR (e
7 L, 1997; T R 2% 45 L 2003a; 2003b; 5K & H7 45
2004 ; i ¥z 24545, 2011a; 201 1b; B 24 5, 20165 Liu et
al., 2016; T 3125 ,2017; £4£55,2017) , B R KW
AV 3, PR, JRER DX 3R 3 v b ) R T AR =
JEEARW T AE . TERBT IRE T /A KB, Het:
S e = I DN SR 1 o S [ RS S d b
Jok 525 Fh & TR AR B OC R, RS S KR A ek
A2 R AR A R (R BIF 58 0 B e/ T X ok S 2 ok
TR B IR AR X 380 A BT TR s B AR A
TR M AR 5 PR, A T R A L 1 o AR )
PR KR,

PRI, AR S BT o g6 17 1™ DX i N A s 4
W IR KB WIREL A KA 5 X 4, il ik REEHY
A HERA 3T R LA-ICP-MS 5 47 U-Pb il 4F
TAE IS5 G XS E A BT BUR , B B B ik
BR, F60 HTE it U BR B 12415 5%, N g 2R i
Ly o ) s Y A R LB T A

1 DX Ry 5

S % T AL FE A R ZR U A LY N B A R A
sl IX (E 1a), i NE [a] fil B - B S B 24 FTNW [1]
S B4 - BH 7 24 B b Je 4, 52 ) PO L ) AR R SRy
AL BRI (SR EIRAE,1995) . MHERSF(1944)
W DX H R A A BT R AR RO T RE () ) B
RoMBERAL—ERL, 25, AFFEXNLHTT
fif R (Z8 e 455, 19925 B PH 45 ML s ™ B A % )y
1995; F1 4 N45,2002; EIIZRSE,2019) I H AT



40 8 1 EARTIAE BRGNS T DR BT R A e AR AU BRI SRR B AR R X 3

1300 53 R R 2 A 2 38 10 (e SC) R e F 300
A (TEH RN WA PHEE) , A [R5 8 & 5150 34 DU
W 24 B 7)1 B U4 4 bR (B is 4245, 2017) . K&
FH NIRRT RE KIS S mR D ZA, B E
PRS2 CURES L, P 3 B A4 L 0 A T 4 Ak 0L B
Bt W7 24 F 0 B - BHAF G 24 22 8] (L 1), ¥ i i
T+ LR T R OB A SRR A, H s
RN A+ BES (P ) +428 1 5+ 0 B
(R +isCE A A (E a9 5 ,2009a) . B
WUA A (R PHRE ) 22t K /DA O b A i
AR5 I A AR, DK T K A R
B A A R R (1A NS, 20045 E S
2013) , b AR 43 A ] B 0L -WRAH e r 22 DA I (A
W45 ,2019) . R H RZEIEAL BEILyEd KT 4l
W R RD A B 2 2 2t W 2 R 1) DB ke
ERK T LR A AR, Bl RS A
DI A o AR T B - BH P DG B 4
AR

X S B 2 1 o3 & H, AL S NW-
NWW [1], B &R0 LA NEE [6] 4 &£, 75 4b, X3k N if &
T N-S ] B 24 e (P2 L5 ,2002) . AL, IX
SR W24 32 R o H- B OC 75 AR 1 -G A L B 3L
AT DL R Al B 4 - AR e B 28 Rk R IE 45, 2017) o
AN TR T3 o) B9 DRI 2800 DX PN 5 B T U T 2 B
TEAS [R] B W7 e v b 22 DL B sl 1) 2 08 el ) A
o KEUAICE USRS b F  AfEas R
S POV N 55, 2 ROIR B Mtk A iy 24y
P (K 1), JREB B Cu Zn 4k o JR 3Rk H @5 20
K B I (B o) s BN, BB T
SR FAE

TR 2 7 N L T R = Oy i o o 1
km. AARENLE [, A XA T E- B S W 24T
IE AL 7 24 5E 18] T NEE, [6) NNW BEM . 77 [X 12 H
HORE BE LA AR I AR AT AT A . 2 O
T AR TR BE IS B TURD A A, BE L e A 2
MRS L SRR A BB IR (28 R D R
M5 VAR 2= B 2, 56— Bl R B A 3 Ry
P BT IR A0 2 R I R B, T 5 20 ) 32 2 1
#5505 A B, T RR - HUR B A TR A PR R S
Ham UM AR TRIKAHR . B IXCER A DRSS
JE RO TFRE e = A BRUT R4 A B
o U IMB S 2, 2 DA R A Tk e i
1 B A

W X B 2445 % &, LANEE [6]28 3 , NW [i] fl EW
IR Z o A7 X N &R 324 NEE W] F11 Wi 24 B 51
DX, 1] NNW , W7 285H 0T 5 A & AR T B ok
Y H¥E R AT IR 40 (E2) . NW [ FliE E-W
] %4 73 A T NEE Wr 24 [ 3, —BOABA K

SR B AR B R AT R R 2 - ek
o oo BRI R A H A i Tk 6, 32
NEE [i] F W 2846 (K1 2) o 07 X AT WL F11 b
FEAR Y — SRR MRS Dk 5 0 O R B VT (&
2)o AN AL T A K 2 SRR R AR
Ak, AR MEN A K AT R A A =5, i
T B AT ARV, R VG AR S T U S A T T T A
WRE , WP IR . SIS A & B K
A (B 3a. o), FEK AT LA SR =
A R B L2, BN S F1L R Ik
G EL R A=k EA NN 35 S T RN R I f s
UL 55 i vk Ak

2. BRSO Tk

KRR TAERE THI V540K 1260 m B 7
PF A AT RREAE MK A S, ol WL
WA TEARAR AT o JR 0 AT D S 5 U T 0 )
ZURN R (K 3b) . MEGE R |, B
T LR ) R A TG A, IR R
NG R B S5 HAESR 254 . RHE A (45%~
50%)HE RoBLsh , B IE-F AR, K &8 o Bk
Ko v s Ak s W AT (35%~40%) ) 522 [ IE - , 78
BHERHC AR = AEBRN (E 3d) , 2 R B A 1
NGO BT ERD , BW M. ERFET,
AL UL EL B Bk 0 A T RH A I FLBR N . 5
WELREAE R H O B4k DO OB i AN [R) 25 ik
RFETHT I 40 X JFE AR 7 (15 Bk

B AT Pt AT H JER B T A b B R 55 A PR )
T BN AAREMMERE 120 T, HE
BN Y8 Pk RN R R 6 T vk R A SRR EAUH
BT T TR RS A WOk B R i 1 1
TAEFRIBA R & 56 (CL) REAH P A 50T 7% 60 o 38 A R
MR 55 A5 BRA R 58 o 7R HEAT 45 47 1 U-Pb 45 #4 I i
I, A28 ' MR R B A & e G R i e 4 i T
I JCZBR HLIC AL A A 0k

B A U-Pb A5 U T AR 76 v [ b ot B 24 B 4
PR RS T MC-ICP-MS 5256 28 52 )i, 85 1 78 4F



e b B

oSk
Gold deposit
@ KWIR
Iron deposits
EZ AL NN
® Polymetallic
deposit

\V“Bk o~

[smx]1 [on |2 [[os]3 [ ~nefd {vi]s [Be]e [pa 7 [5«]s o RXJw0 [ o |11 %

K1 ZIeA i o) 7 (a4 TR, 200928 800) s T 3 XA 17 141 (b, 8 4E/ME, 2001 5 BPFERRAE, 2019 1850
VR b DX b 5 ] (e, HR BV 48 B 7 B A T & S, 1995 18250
O—JL R ; @Q—ILRIEIUG 22 s O— LRI BN E T ; @—h ZBISIRT L R ; O— M B AR 22 i s @— M IR 5
I A D— P RIS AT A 3R s @— P ZRIS IS 251 s T— = B 8 IRARIG 4 B— 1o A A BT B 4
1= SUARE  2— TR 241 5 3—BE LA s 4—RaTe 2 S— R I MUET 2 5 635 T B s 7— R 21 s 8— Wk 2 s 9— B L PR
10— W 2R B BT U1 5 11305 12— 7= IR
Fig. 1 Simplified map of tectonic units of the Qinling orogenic belt (a, modified after Wang et al., 2009a), sketch regional geologi-
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cal map of the Mianluening area (b, modified after Ren, 2001 and Miao et al., 2019) and sketch geological maps of the Tongchang-
wan area (¢, modified after Shaanxi Bureau of Geology and Mineral Exploration and Development, 1995)

(D—Slope sequence on the southern margin of North China block; @—Northern back-arc complex; (3)—Northern accretionary arc complex;
@—Qinling fore-arc basins; 3—Southern accretionary complex; (6—Southern arc complex; (D—Southern fore-arc basins; @—Southern
back-arc complex; T—Triassic remnant sea basins; B—Mesozoic and Cenozoic faulted basins
1—Maoxian Group; 2—Dingying Formation; 3—Doushantuo Formation; 4—Nantuo Formation; 5—Yangtianba Formation; 6—Bikou Group;
7—Daan Formation; 8—Diabase; 9—Ultrabasic rocks; 10—Fault and ductile shear belt; 11—Town; 12—Attitude
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Fig. 2 Plan view of mining level 1170 m in the Tongchangwan gold deposit

1—Dengying Formation: dolomite; 2—Dengying Formation: dolomitic limestones; 3—Diabase; 4—Structural fractured zone; 5—Gold orebody;

6—Albite vein; 7—Fault and its serial number; 8—Attitude
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Fig.3 Outcrops and microphotographs of diabases in the Tongchangwan gold deposit

a. Albite veins in the diabase; b. Diabase intrusion along the oblique faults near the major fault; c. Albitized diabase;

d. Diabasic texture (left, plane polarized light; right, cross polarized light)

ab—Albite; px—Pyroxene; pl—Plagioclase
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Fig.4  Zircon cathodoluminescence images, analytical spots (a) and concordia diagrams (b) of diabase in the Tongchangwan

gold deposit
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Table 1 U-Th-Pb isotopic analyses for zircon from diabase in the Tongchangwan gold deposit

w(B)/107 R 2 LU AR A% /Ma
BT e U8 WPpPL 1o 27PbSU lo WPp2BY 16 2PHAPb 1o XPHAU 1o 2PbASU o
1 242 307 079 00536  0.0019 02295  0.0086  0.0311 0.0006 354 78 210 7 197 4
2208 357 058 0.0521  0.0020  0.2211 0.0089  0.0307  0.0005 300 82 203 7 195 3
3130 343 038 0.0499  0.0016 02219  0.0078  0.0325  0.0007 187 69 203 6 206 5
4 301 735 041 00498  0.0010 02216  0.0059  0.0320  0.0005 187 46 203 5 203 3
5 120 312 039 00528  0.0016 02328  0.0071 0.0322  0.0005 317 66 213 6 204 3
6 232 422 055 0.0487  0.0013 02193  0.0065 0.0326  0.0005 132 56 201 5 207 3
7 253 367 0.69 00532  0.0015 02326  0.0074  0.0316  0.0005 339 95 212 6 201 3
8 248 471 053  0.0500 0.0013 02235  0.0063 0.0323  0.0004 195 61 205 5 205 3
9 453 401 1.13 00512  0.0019 02150  0.0087  0.0305 0.0005 256 82 198 7 194 3
10 148 256 058 0.0520  0.0022 02271 0.0146  0.0312 0.0014 287 101 208 12 198 9
11 218 540 040 0.0521  0.0017 02284  0.0084  0.0316  0.0005 300 76 209 7 201 3
12 172 296 058 0.0504  0.0018 02185  0.0076  0.0316 0.0004 213 83 201 6 200 3
13 156 293 053  0.0485  0.0016 02175  0.0075 0.0326  0.0005 124 78 200 6 207 3
14 207 312 066 00510 00016 02174  0.0077  0.0307  0.0004 /. 239 72 200 6 195 2
15 176 397 044 0.0495 00015 02213  0.0082  0.0322 0.0006 172 70 203 7 204 4
16 470 476 099  0.0521  0.0017 02224  0.0080  0.0310" 0.0005 287 74 204 7 197 3
17 225 289 0.78 0.0492  0.0020 02109  0.0084 . 0.0312 ~ 0.0004 167 98 194 7 198 3
18 163 251 0.65 0.0528  0.0020 02248  0.0086  0.0310  0.0005 320 118 206 7 197 3
19 243 294 083 00517  0.0025 0218 00117  0.0304 0.0005 272 1 201 10 193 3
20 273 271 1.01 0.0514  0.0019 02213 -0.0087  0.0312 0.0005 261 83 203 7 198 3
21 214 225 095 0.0531  0.0020 02300 . 0.0095 0.0314  0.0006 345 81 210 8 199 4
22 234 335 070 0.0508  0.0026 02109  0.0112 0.0302  0.0008 232 119 194 9 192 5
23 283 440 0.64 0.0503  0.0018 02115 0.0077  0.0305 0.0004 206 81 195 6 194 2
24 458 602 076  0.0508  0.0012 002227  0.0053 0.0319  0.0004 232 56 204 4 203 3
25 214 217 099 0.0503 0.0018 02228  0.0088  0.0321  0.0005 209 90 204 7 203 3
26 255 412 0.62 00537 © 10.0017 02346  0.0079  0.0315 0.0006 367 70 214 7 200 4

(LREE)#1 K # ¥ 2 f1 Jt % (LILEs: K. Ba.Th . Pb) &
4, %G % (HFSEs: Nb Ta  Ti) 7 #8, Hefic o0 i 2%
HRZH MW AN LR A (MORB,OIB % ) f7 76 B . [X.
Sl T 55 RPEAR AR A 5C 119 8 INRLBE 2 i 9 T
IR (B 6a.b) o J34h, T TR L 43 K ]
A9 Nb T 5, R BIE A P A7 K& R R 5
) 2 5 (Crawford et al., 1987; Davidson, 1987; Jahn
et al., 1999; Martin, 1999),

5P BT I AT 3 A A KB T2k AT
FHEM TR L, LKL Th U Zr HE % T E W IE
5+ (Taylor et al., 1985; Rudnick et al., 2003), Hi5¢

Wy 50 AT ASE IR o A A P I, DA Rl A
T ARTE 2O 5 A P s 15 A7 22 AR i, o mT DAAE
T2 TR AR ol o ST R Y E A . #E
2411 Ba/Nb  La/Nb LB 53 5128 13.04~84.39 . 1.57~
4.94, LI 2 75 F MORB ,OIB . Bl 2 7 L & 1A Al
BRI FEAE (1~20.,0.5~2.5) , 1% 2 B K i 4 Joi 7 1
ok A K b BBV (Dungan et al., 1986), Hi
F 4172 1) La/Nb U AR (2.2) FLRE b il FE AT AR AR
FEUH VS0 XSRS B M ERfb 2 R AE 2 P TR
XAACEHBIER . HA 59 Bu it 7 % (3Eu=0.6~
0.97)HEME , B JC I B I RHE A1 20 B 45 AR T, B
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Table 2 Major and trace element content of diabase in the Tongchangwan gold deposit

W 17HC38-3 17HC38-4 17HC38-5 17HC38-6 17HC38-7

25y 17HC38-3 17HC38-4 17HC38-5 17HC38-6 17HC38-7

w(B)/%
Sio, 51.24 50.03 47.13 47.92 51.56
TiO, 1.86 1.67 1.72 1.37 1.73
AL, 15.07 16.39 14.63 1478 14.92
Fe,0, 4.96 2.23 2.61 4.18 1.91
FeO 7.51 7.35 10.39 7.49 9.59
MnO 0.16 0.12 0.12 0.17 0.10
MgO 3.89 3.83 6.41 5.82 4.65
CaO 7.07 7.24 5.19 10.07 5.30
Na,O 3.24 3.69 0.88 3.69 0.07
K,O 0.78 1.71 0.81 1.01 0.31
P,0; 0.26 0.33 0.28 0.17 0.28
PRk 2.96 4.26 8.54 2.48 8.29
SN 99.00 98.85 98.71 99.15 98.71
FeQT 11.97 9.36 12.74 11.25 11.31
Mg 37 42 47 48 42
FeO/MgO  3.08 2.44 1.99 1.93 2.43
w(B)/107°
Li 6.97 7.66 13.84 6.50 14.46
Sc 34.76 34.96 31.76 40.20 31.88
\% 432,15 30643 39455  336.69  394.86
Ni 9.80 11.41 17.93 14.93 7.94
Co 31.20 33.91 33.14 4341 34.14
Cu 24.87 33.60 16.72 107.72 31.31
Ga 21.08 21.37 20.99 19.04 21.02
Rb 14.15 29.72 15.30 13.81 5.87
Sr 31294 21047 50.18 213.77 27.17
Y 27.92 36.65 20.23 29.18 15.60
Zr 122.56 162.29 115.01 106.52 121.90
Nb 6.37 7.67 6.45 4.42 6.55
Cs 1.76 1.43 1.46 0.73 0.40

w(B)/107°
Ba 400.98 647.10 242.29 303.63 85.43
La 16.66 37.91 14.86 10.04 10.31
Ce 34.54 71.40 32.27 21.35 21.91
Pr 4.81 9.54 4.56 3.24 3.14
Nd 19.84 37.92 18.57 14.03 12.53
Sm 3.96 7.64 3.64 3.38 2.43
Eu 1.24 2.18 0.92 1.00 0.47
Gd 3.74 6.81 3.15 3.32 2.28
Tb 0.68 1.02 0.57 0.66 0.39
Dy 4.38 6.53 3.63 4.43 2.51
Ho 0.97 1.30 0.81 1.01 0.59
Er 2.38 3.06 2.03 2.53 1.50
Tm 0.37 0.48 0.34 0.41 0.26
Yb 2.21 2.80 2.18 2.54 1.53
Lu 0.36 0.46 0.35 0.40 0.31
Hf 3.14 3.98 2.89 2.63 2.97
Ta 0.29 0.35 0.30 0.20 0.30
Pb 2.20 0.81 2.81 3.21 2.09
Th 2.35 4.14 2.36 1.39 2.39
U 0.57 0.86 1.01 0.38 0.62
> REE 96.14 189.06 87.87 68.33 60.18
LREE 81.05 166.59 74.82 53.04 50.80
HREE 15.09 22.46 13.05 15.29 9.38
LREE/HREE 5.37 7.42 5.73 3.47 542
(La/Yb)y 5.09 9.12 4.59 2.66 4.54
(La/Sm)y 2.65 3.12 2.57 1.87 2.67
(Gd/Yb)y 1.37 1.96 1.17 1.05 1.20
SEu 0.97 0.91 0.81 0.90 0.60
oCe 0.92 0.88 0.94 0.90 0.92

0 AR K 15 Mg =MgO/(MgO+FeOT), J4>FH. .

i [ 45 48 K (S1=32.85~67.06) AH X 45 i , 1 A HL 2%
mm o BRI, LR LTI g s e
HBR AL 2 R AR R B DL 9N X S B ARRAE , A
VR IX 2 3 T 5SRO A e e i 52 A%
43 BFENMIERX

Dong % (2011a) X} g It 3 04 44 3 H7 14 78 Tk B Bt

T4 43, AL FE AL Z8 04 i 9 0 AR AR AR
E@‘«Eﬁiﬂzﬂﬁ\Hﬁéﬁiﬁ—tﬁiﬁﬁé%m@%%mﬂﬁi
T AR DA KR B 20— W 20 i P i L R 5 R AR SO A
(2012)38 15 Xof DX 3l 2% A i A T 90 K 28 0 i X A
FRA 43y S s 4 A 4 (248~216 Ma) b Z2 04 5 3K
Z BT -3 1117 5 35 (215~201 Ma)FlS Rl 3 R0 /R
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Fig. 5 Zr/Ti0,x0.0001-Si0O, plot (a, after Winchester et al., 1977) and AFM (A=Na,0+K,0, F=Total FeO, M=MgO) plot
(b, after Irving et al., 1971) of diabases in the Tongchangwan gold deposit
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HoMAE S| 1 Sun etal., 1989)
Fig. 6 Chondrite-normalized REE patterns (a) and primitive mantle-normalized spider diagrams (b) of diabases in the

Tongchangwan gold deposit (CI chondrite and primitive mantle values after Sun et al., 1989)
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Table 3 Regional deformation stages of the Mianxian-Yangpingguan fault

Ho = g i W =t LA e =7 tH— B i P
AT (250~240 Ma) (240~220 Maﬁ) (220~150 Ma) (150 Ma—#i 4:14%) HHR
D, NE-SW # /& D, NW-SE # J& D, Mt D, St B Z4%,2011
D, NW-SE $E, Bk e 1 | DfrBstEEs | D =104, 2002
I B NW-SEH &, £f:A4: 2247 W B 59145, 2001
NW-SE & SCHEAE 1994
‘ NNW-SSE &, 3t e A7 E F —E45,2001
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a. 2Nb-Zr/4-Y & fift (IS 15 Meschede, 1986);b. Hf/3-Th-Ta &l fift (JEE &l Wood, 1980); c. Th/H-Ta/Hf &l Ui 4 TE = 55 %, 2001 ) 5
d. Ta/Yb-Th/Yb &l fift (FE KI5 Pearce, 2008)
Fig. 7 Tectonic setting discrimination diagrams of diabases in the Tongchangwan gold deposit
a. 2Nb-Zr/4-Y (after Meschede, 1986); b. Hf/3-Th-Ta (after Wood, 1980); c. Th/Hf-Ta/Hf (after Wang et al., 2001); d. Ta/Yb-Th/ Yb
(after Pearce, 2008)

FH(200~195 Ma)%: [ Bt ; Chen %5:(2020)i# 2 A 45 [X 15,
TR AR AR DABCE I A R R P R
22177 T I h(248~235 Ma) . [R) filf (23 5~225 Ma) LA K
Je ilf 1 (225~195 Ma) B B . ifF5E 6B, 24 200 Ma
B, 2804 2 LUy 2 3E A5 R T BB, 3 — b o ol
o 15 3 At 27 35 A A (R BT 5, 2008; 5 15
45 ,2009; B4, 2009; Jiang et al., 2010; Qin et al.,
2010; Wang et al., 2011; Dong et al., 2012; & £ EREE,
2014; ¥R %5 ,2015; Zhang et al., 2019) 8 i (3K 5%
1845 ,2002; Wan et al., 2005; Liu et al., 2006) A1 14 it
Y (Li et al., 1999)% J7 i A UE I S2HE . A SCHRAR
SR )T s DX S 1 PR 2 AR R (199.6+
1.8)Ma, Hi%h S AR 4 5 X I b I il 8 B B 1 1) R —
o, X WBRE TSRS I R B FEF R

I FMVIE B AR (2004) RS T TR I - R CL5 A
BV R LR D O G PP AR Y . XS R SR
BH R {23 0 i s o 2 8 AT LA Rl e B Bt
FEAE— R A

— A5 1 lE A 3 1L S A R B R )
iSRG AR R A R 3B Br . Horh, ZE BT R A R
VBB, 2 LT R (A A T 08 38 Tk 0 R R A 3 AR
A R AR B & A DT (A5 e B B 25 & A B
i e A B AR JCE K 3(Zha et al, 2009),
PRt Z2 04 5 1L N RS & AR AR L, AT F B R
[ e 2 3k U B B (3 25 R4, 2003) , 1 1LY & A D
JE, ZR 06 1 X b ) S5 B3 L IR AE A5 T Hse )
Jo AR s T B TR A R TR, 7R Tk
TIE B — ZR 5 ) SR A 1, 25 U A T T 2B AT K
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