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Abstract: The Zaozigou gold deposit in the Western Qinling Mountains is a super-large gold deposit related to mag-
matic activity. The intermediate-acid intrusive rocks in the mining area are intensively developed, mainly including

diorite porphyrite, biotite quartz diorite porphyrite, granite porphyry and quartz diorite. The trace elements in rocks
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are characterized by enrichment of large ion lithophile elements Rb and K, and depletion of high field strength ele-
ments Nb, Ta, P and Ti. On the whole, the total amount of rare earth elements in biotite quartz diorite porphyrite>
diorite porphyrite>quartz diorite, diorite porphyrite, biotite quartz diorite porphyrite and granite porphyry have weak
to medium negative europium anomaly (6Eu=0.60~0.89), deep quartz diorite has no Eu anomaly (6Eu=0.96~
1.07), and “Nb-Ta valley” is deeper and obviously different from shallow vein rock. The zircon U-Pb age of quartz
diorite is 230 Ma, which is 10~20 Ma later than that of shallow vein rock, and is basically consistent with the age
of altered mineral sericite. It is speculated that gold mineralization may begin at 230 Ma, and the main mineraliza-
tion period is 230~211 Ma. The deep quartz diorite is the metallogenic geological body of Zaozigou gold deposit.
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Fig. 1 Regional geological map of the study area (Qiu et al. , 2020)
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Fig. 2 Sketch geologic map(a) and No. 83 prospecting profile(b) of Zaozigou gold deposit
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1—CQuaternary ; 2—Jiangligou Formation of Early Triassic; 3—granodiorite porphyry; 4—quartz diorite porphyrite; 5—quartz diorite ;

6—gold deposit and number; 7—projection and number of gently inclined ore body; 8—fault and number; 9—deep drilling and number
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Fig. 3 Photos of main ore body from Zaozigou gold deposit
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a—Au31 steeply inclined ore body; b—gently inclined fracture cutting Aul; ¢—gently inclined M6 ore body; d—breccia-type ore; e—quartz-antimo-
ny ore; f—the deep quartz diorite is in intrusive contact with the surrounding rock ; g—strong sericitization of plagioclase in quartz diorite ( orthogonally
polarized ) ; h—arsenopyrization and pyritization are developed in quartz diorite (reflection) ; i—a large amount of needle-like rutile is precipitated
from biotite alteration in quartz diorite (single polarized light) ; Q—quartz; Pl— plagioclase; Bi—biotite; Py—pyrite; Apy—arsenopyrite;

Ru—rutile
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x1 BEFHETEEBANEEETER (wy/ %) JHETE (w,/10°) FHER K
Table 1 Analysis results of major elements (w,/ %) and trace elements (w,/10™®) of main intrusive rocks from Zaozigou

gold depoist

bk ABEINK A ABENKA AL BEA
FES 77G-5 77G-71  77G -9 SDZK 77G-113 SDZK SDZK SDZK SDZK 77G-24 77G3  77G02-3
8314-1 8314-14 8314-23 8314-24  8314-25
Si0, 58.31 60. 74 59. 86 61.04 66.25 59.94 60. 67 60. 69 58. 16 73.09 76. 08 71.29
Tio, 0.77 0.57 0.63 0.67 0.61 0.57 0.60 0.59 0. 60 0.59 0.16 0.61
Al,0, 18.18 15. 44 16. 69 18. 00 16. 04 16.73 16. 68 16.27 16. 68 20. 67 12.01 13.20
Fe, 0, 5.66 2.36 3.34 0.07 1.25 1.72 1.71 1.44 1.82 2.19 2.27 4.90
FeO 1.15 1.31 0.85 3.40 2.19 2.39 1.88 2.16 2.14 — — —
MnO 0.05 0.07 0.06 0.04 0.05 0.06 0.05 0.06 0.06 0.03 0.07 0.15
MgO 3.22 2.22 2.79 1.74 1.63 2.06 2.00 2.00 2.53 0.61 0.67 1.34
Ca0 2.12 3.76 3.91 3.06 4.28 4.32 4.31 4.42 4.92 4.29 1.73 1.95
Na,0 0.14 0.42 0.10 0.11 2.03 0.39 0.08 0.06 0.05 0.02 0.24 3.51
K,O0 5.41 4.69 3.83 0.76 3.20 4.00 4.36 4.24 4.42 1.09 3.08 1.28
P, 05 0.12 0.11 0.11 0.12 0.11 0.10 0.10 0.09 0.10 0.11 0.03 0.14
LOI 3.92 4.92 5.92 6.92 — 8.48 9.48 10. 48 6.20 — — —
Total 99. 05 96. 61 98. 08 95.94 97.64  100.76  101.92  102.5I 97.68  102.69  96.34 98.37
Rb 217.84  184.56  163.38  68.20  114.00 162.00 178.00 178.00 ~ 178.00  44.99 128.50  54.30
Ba 425.26  254.69  420.53  54.40  628.00 584.00  562.00 < 584.00 554.00 107.90  459.00  362.00
Th 11.35 13. 81 10. 50 15.40 21.40 14.30 14.40 14.90 15. 60 12.29 27.70 12.20
U 3.79 3.00 4.89 4.13 3.18 4.34 4.28 4.71 4.21 5.27 4.41 2.05
Nb 9.18 10. 66 9.55 13.20 10. 60 7.02 5.82 7.02 6.42 9.61 18.90 10. 20
Ta 0.69 0.82 0.76 1.95 0. 82 0.99 0.52 0.64 0.56 0.84 1. 60 0. 80
Sr 191.41  136.62  193.65 163.00 301.00 200.00 230.00 204.00 228.00  88.21 105.50  347.00
Nd 26.43 30.43 24.36 27. 60 31.80 26.20 29.00 25.10 27.80 25.71 33.10 24.50
Zr 142.08  166.07 = 148.97  201.00 174.00  144.00  134.00 122.00 120.00  266.24  200.00  200.00
Hf 3.89 4.50 3.94 6.00 3.10 6.20 4.60 3.90 4.65 7.74 6.30 5.50
Eu 1.05 1.09 0.91 0.85 1.52 1.51 1.42 1.18 1.20 0.94 0.41 0.96
La 32.67 37.63 28.27 34.00 38. 80 31. 60 45.50 33.70 29.90 34.80 29.70 34.10
Ce 64.16 74.21 56. 48 64.10 86.30 65.36 86. 30 61. 80 63. 60 67. 80 56. 80 65. 80
Pr 7.12 8.27 6.42 7.46 9.32 7.45 9.59 7.02 7.17 7.87 6.78 7.62
Nd 26.43 30. 43 24.36 27.60 31.80 25.71 33.10 24.50 26.20 29.00 25.10 27. 80
Sm 4.76 5.60 4.67 4.67 6.04 5.46 6.98 4.77 5.17 4.81 3.94 4.34
Eu 1.05 1.09 0.91 0.85 1.52 0.94 0.41 0.96 1.51 1.42 1.18 1.20
Gd 3.62 4.06 3.68 3.57 4.60 3.76 5.23 3.68 4.21 3.04 2.54 2.66
Th 0.49 0.53 0.51 0.42 0.56 0.44 0.88 0.58 0.56 0.45 0.36 0.41
Dy 2.45 2.52 2.45 2.12 2.69 1.77 4.95 3.25 2. 64 2.37 1.84 1.97
Ho 0.41 0.43 0.41 0.37 0.43 0.28 1.07 0.69 0.40 0.39 0.28 0.32
Er 1.07 1.08 0.99 1.00 1.16 0.65 3.08 1.95 1.27 1.01 0.79 0.89
Tm 0.15 0.14 0.13 0.13 0.13 0.09 0.46 0.29 0.15 0.12 0.10 0.10
Yhb 0.87 0.87 0.78 0.82 0. 80 0.55 3.07 1.92 0.99 0.78 0.58 0. 66
Lu 0.13 0.12 0.11 0.12 0.11 0.08 0.49 0.33 0.14 0.11 0.09 0.10
Y 12.12 12.41 11.47 7.77 9.10 7.39 28.50 19. 10 10. 40 8.28 6.35 6.65

>REE 145. 37 166. 98 130.18  147.23 184.26  144.14  201.11 145.44  143.91 153.97 130. 07 147.97
LREE 136.18  157.23 121.12 138. 68 173.78 136.52 181.88  132.75 133.55 145.70 123.50  140.86
HREE 9.18 9.76 9.06 8.55 10. 48 7.62 19.23 12. 69 10. 36 8.27 6.57 7.11
LREE/HREE 14. 83 16. 11 13.37 16.22 16.58 17.92 9.46 10. 46 12.89 17.62 18.79 19.83
(La/Yb)y  26.84 31.08 25.98 29.74 34.79 41.21 10. 63 12.59 21. 66 32.00 36.73 37.06
oEu 0.74 0.67 0. 65 0.61 0.85 0. 60 0.20 0.67 0.96 1.06 1.07 1.00
6Ce 0.99 0.99 0.99 0.94 1.08 1.01 0.96 0.93 1.03 0.96 0.94 0.96
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Continued Table 1
Eadh BAARNEKE S
b srG11a SDZK SDZK SDZK SDZK SDZK SDZK SDZK SDZK SDZK SDZK
8314-2 8314-3 8314-4  8314-5 8314-6 8314-7 8314-8 8314-9 8314-10 8314 -11
Sio, 63. 42 63. 69 64.58 66.74 60.98 63.05 63.90 63.45 61.09 64.54 64.26
Ti0, 0. 60 0. 60 0.54 0.56 0.57 0.56 0.55 0.58 0.56 0.55 0. 60
Al 0, 16.06 16. 63 16.28 15. 65 14.91 15.80 15.62 16.34 15.76 16.20 15.49
Fe, 0, 1.37 0.75 0.97 0.70 0.76 0.92 1.00 0.78 0.56 0.94 1.40
FeO 3.19 3.6l 2.84 2.52 2.84 3.16 2.78 3.02 3.02 2.70 1.99
MnO 0.07 0.07 0. 06 0.05 0.05 0. 06 0.05 0.05 0.06 0. 06 0.05
MgO 3.92 2.57 2.27 1.97 1.77 2.06 2.04 2.25 1.76 2.03 1.47
Ca0 4.80 5.22 4.78 4.34 5.29 5.27 4.53 3.74 6.12 4. 60 4.36
Na, 0 1.78 1.86 1.82 1.78 1. 69 1.82 1.75 1.29 1.68 1.98 1.81
K,0 2.67 2.78 2.89 3.00 2.28 2.78 3.03 3.11 2.83 3.00 2.75
P,05 0.10 0.10 0.10 0.10 0.10 0. 09 0.10 0.10 0.09 0.10 0.10
LOI — 3.40 3.45 0.50 5.87 3.58 3.48 4.48 5.48 3.48 7.48
Total 97.98 101.27 100. 58 97.91 97.11 99. 16 98. 83 99.20 99.01 100.17  101.75
Rb 124.00  127.00  132.00 134.00  111.00  136.00  138.00  143.00 122.00  134.00  127.00
Ba 527.00  539.00  580.00  558.00  330.00  613.00  548.00  587.00  514.00  587.00  578.00
Th 18.00 12. 60 14.00 15.10 12.20 11.70 13.00 14. 40 11.20 12.40 12. 60
U 3.72 4.27 4.32 4.31 3.38 3.83 3.82 4.36 3.87 3.83 3.56
Nb 9.55 11.40 11.30 11.80 10. 40 10.90 10.30 12. 40 9.86 9.90 10.90
Ta 0.73 1.31 1.15 1.07 0.82 0.99 0.88 1.09 0.77 0.82 0.89
Sr 202.00  368.00  351.00  344.00  384.00  331.00  361.00  308.00  344.00  464.00  331.00
Nd 26.70 27.30 28.00 33.90 29.00 28. 80 38.50 26. 60 28.50 29.20 31.80
Zr 149.00  176.00 168.00  192.00  180.00  168.00  173.00  173.00  173.00  188.00  201.00
Hf 2. 00 3.90 4.00 5.00 4.65 4.20 4.00 4.90 3.90 4.45 5.00
Eu 1.48 1.11 1.09 1.20 1.09 1.15 1.27 1.07 1.21 1.09 1.19
La 30. 50 32.90 34.50 40.90 36. 00 34. 60 49.40 32.30 32.90 37.00 38.50
Ce 62.20 61.40 65.30 77.10 67.00 63. 10 79.70 57.00 62.00 69. 00 73.10
Pr 7.65 7.26 7. 64 9.08 7.88 7.81 10. 60 7.25 7.54 8.03 8.59
Nd 26.70 27.30 28.00 33.90 29.00 28. 80 38.50 26. 60 28.50 29.20 31.80
Sm 5.45 4.86 4.87 5.79 4.94 5.06 6.47 4.71 5.09 5.00 5.61
Eu 1.48 1.11 1.09 1.20 1.09 1.15 1.27 1.07 1.21 1.09 1.19
Gd 4.50 4.32 4.17 4.64 3.98 4.54 5.50 4.05 4.45 4.08 5.11
Th 0.61 0.57 0.53 0.57 0.48 0.58 0.70 0.50 0.55 0.50 0.71
Dy 3.51 3.16 2.84 2.79 2.40 3.26 3.87 2.64 2.91 2.59 4.40
Ho 0. 64 0.57 0.51 0.45 0.40 0.57 0.68 0.46 0.49 0.44 0.85
Er 1.85 1. 60 1.41 1.12 1.10 1.56 1.97 1.31 1.31 1.22 2.44
Tm 0.25 0.21 0.18 0.13 0.14 0.20 0.26 0.17 0.16 0.15 0.33
Yb 1.65 1.36 1.15 0.79 0.87 1.27 1.64 1.09 1.03 0.98 2.10
Lu 0.25 0.19 0.17 0.11 0.12 0.18 0.23 0.16 0.15 0.14 0. 30
Y 13.70 12.70 10.90 8.74 9.28 12.50 15.40 10.20 11.10 9.65 21.20
SREE 147.24  146.81 152.36 178.57 155.40  152.68  200.79 139. 31 148.29  159.42  175.03
LREE 133.98  134.83 141.40  167.97  145.91 140.52  185.94  128.93  137.24  149.32  158.79
HREE 13.26 11.98 10.96 10. 60 9.49 12.16 14. 85 10. 38 11.05 10. 10 16.24
LREE/HREE  10. 10 11.25 12.90 15.85 15.38 11.56 12.52 12.42 12.42 14.78 9.78
(La/Yb)y  13.26 17.35 21.52 37.14 29. 68 19. 54 21.61 21.26 22.91 27.08 13.15
5Eu 0. 89 0.73 0.72 0.68 0.73 0.72 0.63 0.73 0.76 0.72 0.67
5Ce 0.97 0.93 0.94 0.94 0.93 0.90 0. 81 0.88 0.93 0.94 0.94
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Fig. 4 Classification diagrams of main intrusive rocks in Zaozigou gold deposit
a—(Na, 0+K,0) -Si0, [E1f# ( Middlemost, 1994 ) . 1—HIMEME K &5 2a—BRPERE R A5 2b— WAk MERE K 25 3—HE RN KA 4—IN KA
S—AERINIA s 60— 1B T—RERER ; 8— KK 90— KINKA; 10— KA I—AK KA, 2—IERA; B—RIKAKFK
Hy RO ZRINKSA; 5—RIKA ZKIERSA; 16—RIKIEKS; 17—RIKKRESA; 18—5iia/ s s/ MAfa; b—K,0-
Si0, Ef# (Pecerillo and Taylor, 1976) ; ¢—SiO,—-AR [Elff#t ( Wright, 1969) ; d—A/NK-A/CNK [ f# ( Maniar and Piccoli, 1989)

a—(Na, 0+K,0) =Si0, diagram ( Middlemost, 1994): 1—olivine gabbro; 2a—alkaline gabbro; 2b—subalkaline gabbro; 3—gabbro-diorite; 4—

diorite; 5—granodiorite; 6—granite; 7—silicate; 8—monzogabbro; 9—monzodiorite; 10—monzonite; 11—quartz monzonite; 12—syenite; 13—

feldspathoid gabbro; 14—feldspathoid monzodiorite; 15—feldspathoid monzosyenite; 16—feldspathoid syenite; 17—foidolite; 18—aegirine sodalite/

nepheline/coarse leucite; b—K,0-Si0, diagram( Pecerillo and Taylor, 1976) ; ¢—SiO,~AR diagram( Wright, 1969) ; d—A/NK-A/CNK diagram

(Maniar and Piccoli, 1989)
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Fig. 5 Chondrite-normalized REE patterns of the main intrusive rocks in Zaozigou gold deposit ( normalized data after Sun and

McDonough, 1989)

S LR X BT Rk 3 kA

4 PR ol et 5T 2 I A b A o £ ke TR (%]
(Bl6) BAMHMIE, WEAEEREFEATLR
(LILE)Rb K, 5 # /5% 56 & (HFS) Nb  Ta P Ti
FIRAIE, e B — R %R, ARBZRINK
A ALK BEA BA S R, BRI K
BN SrESE A SN A AR S 5%, 4 Filik
A EA“Nb-Ta &7, A1 JE N K “ Nb-Ta 447 W it
ERUR, RS SR A B 2 e IR Y
4.3 FEBNEEH

AU R A P N B A U-Ph AR 4T T
TE , BARE & EHE R UL 7, 8547 U-Ph IAEKHE W36
2, AR A NS AU I 2 230. 56+0. 96 Ma ( [5]
8)., L¥%(2018) K1 RPN XA HINKI A
BAAYINK I A AL X BE A LA-ICP-MS #5 f1
U-Pb 4E#2 73 5 A 241, 422.0.241.2+2. 3 F1238. 9+
1.6 Ma, IX S8 RCA AR R AR, AR PR AR /)N , 156 RH

T UGB T RIS T 4 DR R0 B S e
5 he

M40 B AR S Mk DL BT e, H BRI
IRAF Py B ST R 40 A i B o 2 55 L FR
il RAHEWT Y SR [R], I OR A4 (2017 ) $R45 1Y 5
T4 A B A AL B R Rb-Sr AE 4 249 +
2 Ma; FE 5 #E5F (2013) 2R45 A S Al A B8 A 28
Zo B0 A/ Ar AE 4R 219, 421, 1 Ma, AR kA TR £
HZE 2 BF Ar/® Ar 4FEH S 23042, 3 Ma; Qiu %5(2020)
R 7 0 B P 2 RO R A A AT IR R 238, 3+
2.6 Ma, 58 28 2 B AEAE B IR R A7 Ph 1
TEX°Ph/ 28U AE#8 4 211, 1£3. 0 Ma, i b AT A S8 W
SN AR A 230~ 211 Ma, AT AR F 14 4 0
WA T T R, BRXITEAE(2012) FRAF N A Ik
RIS BUINIL , HA K BB A U-Ph AR SR HAE 249~



$2 BT PRI RS0 TRRIERAE MR | AR AE KOs b ST AR 1 o

215

1000 1000
a —Oo— KRS b — B SRR
100 100 }
s et
& &
o R
o0t o0k
Rb  Th Nb K Ce P Zr Sm T Yb
Ba U Ta La Sr Nd Hf Eu Y Lu
1000.0 ¢ 1000 ¢
E b d —A— N
100.0 F ¢
Z 100k =
% ] %
s s
1oL
DI I 1 1 1 1 1 ' i ! i I R TR WU R 1 i i

Rb Th Nb K Cc P Zr Sm Ti Yb
Ba U Ta La ¢ d H L Y

E 6 BFiHen 18R AS MR uE G Mg bR fb ik M E (BRSPS Sun 1 McDonough, 1989)
Fig. 6 Primitive mantle-normalized trace element diagrams of the main intrusive rocks in Zaozigou gold deposit

(normalized data after Sun and McDonough, 1989)
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Fig. 7 Cathodoluminescence (CL) images and dotting positions of zircons in quartz diorite from Zaozigou gold deposit
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Fig. 8 Zircon U-Pb age characteristics of quartz diorite from

Zaozigou gold deposit
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