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Abstract

The Daping Gold Deposit in Yuanyang, Yunnan Province, is an important component of the Ailaoshan
metallogenic belt. The magmatic activity in the Laojinshan section of the Daping Gold Deposit is rel-
atively complex, and the exposed monzonitic porphyry in the mining area is closely related to the
gold ore bodies. The petrological and geochemical characteristics of the porphyry provide signifi-
cant indications for deep prospecting in the Laojinshan section. This study focuses on the petrology
and geochemistry of the monzonitic porphyry. Research shows that the Si02 content of the rock ranges
from 65.23% to 72.61%. The rock exhibits high-potassium calc-alkaline characteristics (K20/Na:z0
= 0.83~1.82, total alkali content = 8.22%~10.27%), with enrichment in large-ion lithophile elements
(K, Rb, Sr, Ba) and depletion in high-field-strength elements (Nb, Ta, Ti). The light rare earth ele-
ments are significantly enriched (LREE/HREE = 3.7~11.0), and there is a slight negative Eu anomaly
(8Eu = 0.58~0.81). The rock formed in a post-collisional intracontinental extensional tectonic setting
following the collision of the Indian and Eurasian plates during the Himalayan period, and it is a typical
post-collisional high-potassium calc-alkaline granite. The magma originated from crust-mantle mixing,
sharing the same source region as the ore-forming fluids. The monzonitic porphyry is closely related
to the gold deposit in terms of spatial-temporal distribution and genesis.
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Figure 1. Geological map of Daping gold deposit
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Figure 2. Sample specimens and microscopic photographs
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Table 1. Major element data of monzonitic granite (mass fraction/%)

Tl ZKBEETERLRZBERED /%)

it i 5 b05 b08 b02 b10 b09 PDbl14 b18b bl8a b02 b03
SiO» 69.72 67.57 67.61 66.75 66.54 66.87 71.16 66.18 67.43 62.44
TiO2 0.2 0.21 0.21 0.2 0.22 0.23 0.18 0.2 0.21 0.31
ALO3 13.46 14.14 14.09 15.35 14.1 14.23 14.75 15.1 13.98 153
Fe20st 1.98 2.09 1.89 1.56 2.08 2.1 1.54 1.62 2.08 2.55
MnO 0.04 0.04 0.03 0.03 0.04 0.03 0.02 0.03 0.04 0.05
MgO 1.36 0.94 0.56 0.78 1.1 1.1 0.46 0.72 1.01 1.98
CaO 2.64 2.19 2.9 2.03 2.25 2.36 1.73 2.36 2.29 3
Na2O 2.84 4.42 4.41 5.23 4.47 4.41 4.19 5.29 4.36 5.38
K20 5.18 4.68 4.67 5.42 4.74 4.6 3.93 5.23 4.69 4.45
P20s 0.15 0.15 0.16 0.09 0.17 0.17 0.04 0.08 0.16 0.26
LOI 3.23 2.79 2.78 2.47 3.48 3.33 1.52 2.81 2.76 2.94
TOTAL 100.8 99.22 99.31 99.91 99.19 99.43 99.52 99.62 99.01 98.66
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Figure 3. (a) TAS diagram of monzonitic porphyry (after Middlemost, 1994); (b) K20-SiO: diagram of monzonitic porphyry
(after Middlemost, 1985); (c) Primitive mantle-normalized trace element spider diagram of monzonitic porphyry (normali-
zation data after Sun and McDonough, 1989); (d) Chondrite-normalized rare earth element (REE) distribution pattern of mon-
zonitic porphyry (normalization data after Sun and McDonough, 1989)
& 3. (a) ZBEE TAS E#EIE Middlemost, 1994); (b) ZHKBEE K20-Si0: E#E(#E Middlemost, 1985); (c) 1Bk
R IGHISFRE LI E ST R KM E (FRE L BB YR Sun and McDonough, 1989); (d) —KMEKKRAFFELE LS
FR & 2 B (R AL B HEHE Sun and McDonough, 1989)
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Table 2. Trace element data of monzonitic granite (107°)

=2 ZKBEAMETERIEW10)

FEfgRS  b05 b08 b02 b10 b09 PDbl4  bl8b bi8a b02 b03
Rb 152.5 108 123 112 114.5 105.5 146 112 112.5 106.5
Ba 1500 1765 1775 1200 1900 1830 1735 1250 1845 2640
Th 9.66 10.65 12 1525 10.4 9.94 17.6 16.35 10.85 14.5
U 5.54 6.82 6.99 7.46 5.68 5.12 4.63 7.66 6.75 4.97
Nb 10.3 10.9 112 16.1 117 10.9 5.2 17.1 116 10.4
Ta 0.72 0.87 0.89 1.07 0.76 0.74 0.56 1.09 0.82 0.97
K 43001.72 38850.97 38767.96 44994.08 39349.06 38186.85 32624.86 43416.79 38933.99 36941.63
La 17.8 18.8 18.8 31.9 19.8 19 27 31.9 19.6 20.2
Ce 33.8 34.9 35.9 61.6 37.1 36.1 49 61.1 36.5 40.9
Pb 31.7 48.4 489 11.9 25.5 27.5 272 13 426 416
Pr 3.83 3.96 4.14 7.15 4.37 421 5.22 7.38 4.13 5.05
Sr 352 728 624 631 1100 625 478 704 719 513
P 654.57 65457 69821 39274 74185 74185 17455  349.11 69821  1134.59
Nd 15.7 155 162 28.1 17.5 17.3 17.6 28.5 16.2 21.1
Zr 121 122 131 106 132 137 136 107 131 178
Hf 3.6 3.6 3.8 3.4 3.9 3.8 3.7 3.6 3.8 4.9
Sm 3.18 3.13 3.35 5.39 35 3.41 2.77 5.52 3.41 4.19
Eu 0.74 0.74 0.78 0.91 0.79 0.8 0.62 0.94 0.78 1.02
Ti 1199 1259 1259 1199 1319 1379 1079 1199 1259 1858
Gd 2.63 2.58 2.54 3.93 2.8 2.77 1.88 3.98 2.61 331
Tb 0.38 0.36 0.39 0.59 0.41 0.41 0.24 0.62 0.4 0.49
Dy 2.11 2.09 2.14 3.21 2.36 2.22 1 3.21 2.19 2.59
Y 122 12.1 125 16.5 13.4 12.8 5.2 16.9 13 14.7
Ho 0.4 0.42 0.41 0.6 0.44 0.43 0.17 0.58 0.43 0.5
Er 1.14 1.15 1.14 1.58 1.24 1.18 0.39 1.52 1.18 1.37
Tm 0.17 0.19 0.19 0.23 0.2 0.19 0.06 0.23 0.19 0.22
Yb 1.1 1.16 1.18 1.28 121 1.24 0.3 1.26 1.18 1.28
Lu 0.18 0.19 0.19 0.18 0.2 0.2 0.05 0.18 0.2 0.21

DOI: 10.12677/ag.2025.154047 472 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.154047

FLAENK,  BRAH

4.3. LT EFHE

R M TR IR R S BOE R R T E Y] Mo REBERRGE 3)h, A kR LT
Z S E(XREE)N 95.4 x 10°~163.8 x 10 LREE A 75.1 x 10°~135.3 x 107° HREE 4 9.29 x 10°~28.48
x 107°; LREE/HREE N 3.7~11.0; (La/Yb)n1E N 10.99~64.56; (La/Lu)x1E A 10.18~57.87; (Ce/Yb)n1H N
8.08~45.37; (La/Sm)n{H N 3.11~6.29; (Gd/Lu)nfE°N 1.61~4.65; S6Eu {EH A~ 0.58~0.81, HARMM Eu fi 5
W HIREAE s CEERRLBE AT AR vE A A A oA aQ B R 1] 3(d) [15 1R IUN 2 B A IR R BT o B 28, s+ 5 48,
HM LA T, H Bu BRI AR, KU REE 70 mE0R, MtoiRRAE T 5 m.

Table 3. Rare earth element data of monzonitic rock (107%)

=3 ZKBERLTTEREIEWA0

R TR b05 b08 b02 b10 b09 PDbl14 b18b b18a b02 b03
La 17.8 18.8 18.8 31.9 19.8 19 27 31.9 19.6 20.2
Ce 33.8 34.9 35.9 61.6 37.1 36.1 49 61.1 36.5 40.9
Pr 3.83 396 4.14 7.15 4.37 421 522 7.38 4.13 5.05
Nd 15.7 155 162 28.1 17.5 17.3 17.6 28.5 16.2 21.1
Sm 3.18 3.13 3.35 5.39 35 3.41 2.77 5.52 3.41 4.19
Eu 0.74 0.74 0.78 0.91 0.79 0.8 0.62 0.94 0.78 1.02
Gd 2.63 2.58 2.54 3.93 28 2.77 1.88 3.98 2.61 3.31
Tb 0.38 0.36 0.39 0.59 0.41 0.41 0.24 0.62 0.4 0.49
Dy 2.11 209 214 3.21 2.36 2.22 1 3.21 219 259
Ho 0.4 0.42 0.41 0.6 0.44 0.43 0.17 0.58 0.43 0.5
Er 1.14 1.15 1.14 1.58 1.24 1.18 0.39 1.52 1.18 1.37
Tm 0.17 0.19 0.19 0.23 0.2 0.19 0.06 0.23 0.19 0.22
Yb 1.1 1.16 1.18 1.28 121 1.24 0.3 1.26 1.18 1.28
Lu 0.18 0.19 0.19 0.18 0.2 0.2 0.05 0.18 0.2 0.21
Y 122 12.1 125 16.5 13.4 12.8 5.2 16.9 13 147
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ToRATGEMEELE, 1 Nb. Ta. Ti mgsmnRAAX 54, H Nb. Ta. Ti Af7 “TNT” BAiR%,
X R QS LT M e VR R BT h s A AR, WS E 20T e 52 B M SR ) 5 ) S 3 TR G CAn AR Rl R
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M2y, HARMIK Eu %, "laeRHCA 0 S 4 BR X R E R A S8, BRs Kt s
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5.2. EER
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gure 4. Tectonic discrimination diagrams for the granites (base image according to Pearce et al., 1984. (a) Rb-(Y + Nb) diagram;

(b) Rb-(Yb + Ta) diagram; (c) Nb-Y diagram; (d) Ta-Yb diagram; Syn-COLG—syn-collision granite; VAG—rvolcanic arc granite;

W
£

PG—within plate granite; ORG—ocean ridge granite
4. AL NE T REIMEH FI B FE(KEHE Pearce et al,, 1984). (a) Rb-(Y + Nb)EIfZ; (b) Rb-(Yb + Ta)EIfE; (c)

Nb-Y E##; (d) Ta-Yb E##; syn-COLG—[EAlI#ETERE; VAG—KILEIENE; WPG—HRATERE; ORG—
—¥ENE
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AR, S5 IGE (W Tas Nb. Yb. Y. Rb)RFR @ o, v G HURERS A R A ERIE[16][17]
HHb IR 2AHFE 7] T X 0B (WPG) K ILI(VAG)- filffi i (syn-COLG) M PEA (ORG)E K & 25 1 i 15
F[17] 1% KB A AN T Rb-(Y +Nb) 5 Rb-(Yb+ Ta)Efi#: FEdh 4+ T Syn-COLG 5 VAG 1% [X
W 4(a)s Bl 4(b)), SBLmERE SRS SR SRS S IR R FE S . Nb-Y 5 Ta-Yb EIf#(E 4(c).
Kl 4(d)): ZHFEM7EN VAG 5 Syn-COLG EEX, 4 Jaflifi f 5 i I 1 i BR A S2RFE[ 18] BFFT R
B, B TR fEA(65 Ma LASK)ENFE - BRI KR Al fE 3 5 1 =TT Hb X F3E v Ak - FEREREFT R BL(65~41 Ma):
Fili S T SR TR B R AL G A% B 19]-[21]; MRl 7 B B BL(40~26 Ma): )5 sl As [m) K 1 [ 5% L 5 O
FRBGEW MR [22] [23]; MOREREAL I : Gt —3 BT RR S R s v e - B8 RS, IR AR
BRI E R - IEKE RIBR AL, JERER R B da R e W 2040, S0 - A s
REE, trEERE RN EREREE L #I[22] [24].

CRAT NI AAE B N A BT (1 i Tl v B BRIk A 2, TR BT B R A 48 i P Ao e A3
o HhERL A RRIE(F KO R L E 4. BN Bu 7535 S 4 5 B i 45 5 (Syn-COLG 5 VAG i)
FL[F) SCRF A SRR TN S 52 0 I i, R RERESCIB AR AR, o AR T3 L e SR ek e B B

53. EFSETHIXAR

BT KEE S0 MR AR R AEAE 2 R A (1) 3 A ZE(2010) B I 8y AL R 0 (B~ i 4
A FIRARHE, BFEA R RBIE gy 32, HMRAMSER . [25]; (2) &t B &6,
BT DL R S SRR 3R ARG AR AE 2 T 58 O T R IR S A B R G R S R KR A, KRR
K2 5(26] [27]; (3) Th BEREEIR R xK 5 52-18 R GUR: SR ZE R E, SR THE Ries s,
R SEIBRGHFE[28]: (4) B RMAFET C-H-O [FIAL 3 St i 44 I EHE 7 Al =2 5e-18 VR & AR
SR SRR CARIECN E, BT MRS RFAE[29] [30]5 (5) FMBRHA 254 HY 2 R IR L 02 37t 4k 2
S HBHER S FHUVSEE COp WARIRENE R YTIE[31]-[33]

AN TN F R 3 /%5 B SR AR E RS — WO AR SR A e A0 35 A OG- F-Alf 4 A (65~41 Ma)
TV R DX 3 5% i AL A A% 2, ROl 8 7 T 1 (40~26 Ma)iG AL TR K I 22, N AT AR IS 7 i, 5 O h e i
Wi P9 A B L 55 T S A BB R 5 R B B L, IR sE oS 5 5 - IR A, MEYRRAAVE Wi LT
RGN R P IRERBIEAR SR RS, SR ARG LT, Bk - RN G L
TR VI SRR [34] . &ttt B4 BT AT - SR (K-AnXTRHCTE K 5 B = BRI A 39 Ma A%
RS G AR G, ISR BT RAE T S R R B B 26 ] BR R A L E e SR IRIE(ESR)
MFF A GEAF 2 49.2 Ma $2 tH B F F R 2E T 5 S Rtk 1 - b4 5% TR B B [35] [36]: bR i 8 4 e 4202
WA RIF —KAL K A B 2 BHE R B 0w, HBCE RN 36 Ma Zids, 582 I XS ) B BBt 4
HER 37,

BTN X ) ™ AR 72K 22 48 7~ H o AR IR T2 MR S, 5 K BEE 1A FOokIRAE
) HL S B AR s B ARAHIT, 456 B4 KB A AR TER K BT 17 8 DA 38 O TE 5 L R i L
WG SR A 2 A B Hh 2 DX (9 5 R RIS B, DB IR A5 1 K P . SARIR R R A ) Bis e, 5
TEN R E R SRS FIRYs . IR, B YN A R E R .

6. &t

(1) Z4EF B KBS B A S A4S i I 45 1 (K,0/Na O = 0.83~1.82, 2l & 8.22%~10.27%), &
R FHRAILEK, Rb, Sr, Ba)I 7 =35t & (Nb, Ta, Ti), # LR RERTEEE
(LREE/HREE =3.7~11.0) 25243 Eu 1 534 (0Eu = 0.58~0.81). £5 & #4385 ) 75 i (Rb-(Y + Nb). Ta-Yb %),

B}
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