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Abstract: The Bolong copper deposit is another large—size porphyry deposit discovered after the Duobuza porphyry copper deposit
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in the Duolong ore district. In this paper, the authors systematically investigated the alterations and vein systems in the Bolong
copper deposit based on field geological records and indoor microscopic identifications. The results show that the Bolong copper
deposit is characterized by obvious alteration zonation of potassic zone—pyrite phyllic zone—argillation superimposed pyrite
phyllic zone—hornfels zone (or propylitization zone on the outer side) from the deep part (core) to the shallow part (or the outer
side). Four types of veins (M, A, B, D) can be recognized in the deposit, with A B veins being most developed. the potassic zone,
pyrite phyllic zone and A, B veins are related to the mineralization. A comparison with the typical alteration features of porphyry
deposits both in China and abroad shows that the alteration features of the Bolong copper deposit are similar to features of the
“monzonite” model, and the characteristics of the mineral assemblages are similar to those of the Bajo de la Alumbrera porphyry Cu
deposit in Argentina and the Qulong copper deposit and Duobuza copper deposit in Tibet. However, the Bolong deposit has its

unique feature that it possesses a large number of sparsely — densely disseminated and veined magnetites from the potassic zone to

the pyrite phyllic zone.

Key words: alteration; vein body; porphyry copper deposit; Bolong; Duolong ore concentration area
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Fig. 2 Geological map of the Duolong ore concentration area (modified after reference @)
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Table 1 Electron microprobe analyses (%) of biotites from metallogenic rocks in the Bolong deposit

FE bl17101-645.8-1 bl17101-645.8-2 bl17101-578.4-1 bl17101-423.1-1 bl17101-369.2-1 bl17101-369.2-2 bl17101-297.5-1
Si0, 36.413 36.789 36.967 34987 36.719 36.643 38.648
TiO, 4468 4581 4.584 4283 377 4366 3.127
AlLOs 14.615 14.461 14.648 15.498 15.738 15.165 14.94
FeO 14.089 14.528 14.46 14.412 14.602 13.458 14.224
MnO 0.28 0.284 0315 0.106 0.106 0.179 0.106
MgO 15.529 15277 14.848 14.824 1432 15.732 15.813
Ca0O 0.009 0.018 0.042 - 0.057 0.081 0.075
Na,O 0.277 0.218 0.252 0.272 0.246 0.233 0.257
K,0 8.373 8.568 8.78 8.264 8.689 8.451 8.266
F 0.269 0.242 0.249 0.691 0.261 02 0.481

ET 1 AFERTFE

Si 2.7322 2.7477 2.7568 2.6599 2.7507 2.7319 2.8279
Al" 1.2678 1.2523 1.2432 1.3401 1.2493 1.2681 1.1721
Al" 0.0247 0.0206 0.0442 0.0486 0.1402 0.0644 0.1163
Ti 0.2522 0.2574 0.2572 0.2450 02125 0.2449 0.1721
Fe** 0.2417 0.2462 0.2512 0.2615 0.2558 0.2479 0.2958
Fe** 0.6424 0.6613 0.6507 0.6548 0.6590 0.5912 0.5746
Mn 0.0178 0.0180 0.0199 0.0068 0.0067 0.0113 0.0066
Mg 1.7370 1.7010 1.6507 1.6801 1.5992 1.7485 1.7249
Ca 0.0007 0.0014 0.0034 0.0000 0.0046 0.0065 0.0059
Na 0.0403 0.0316 0.0364 0.0401 0.0357 0.0337 0.0365
K 0.8015 0.8164 0.8353 0.8015 0.8304 0.8038 0.7716
Total 7.7583 7.7538 7.7488 7.7385 7.7442 7.7521 7.7042
MF 0.6582 0.6476 0.6417 0.6454 0.6344 0.6728 0.6629
Al"+Fe™+Ti 0.5185 0.5242 0.5525 0.5551 0.6085 0.5572 0.5842
Fe*+Mn 0.6602 0.6792 0.6706 0.6617 0.6657 0.6025 0.5812
Ti/(Mg+Fe+Ti+Mn) 0.0872 0.0893 0.0909 0.0860 0.0777 0.0861 0.0621

A(AHMg+FetTi+Mn+Si)

0.1869

0.1843

0.1872

0.2013

0.2020

0.1927

0.1868

TE: “="ONAR TR . DAL JZe R A S 8l ) R S 2

R2OWET R SRR RARBFRILIE)

Table 2 Electron microprobe analyses (%) of feldspars from metallogenic rocks in the Bolong deposit

bl17101-969.8-1 bl17101-969.8-2 bl17101-969.8-4 bl17101-369.2-1 bl17101-369.2-2 bl17101-479.93-1

S H

Kfs Kfs Kfs Pl Pl Pl

Si0, 48.59 65.406 46.714 55.039 56.027 56.061
Al O3 35359 19.53 35422 27.375 24.256 27.229
CaO 0.007 0.021 0.055 9.906 7.93 9.717
Na,O 0.396 0.404 0.443 5.869 3.942 6.191
K,O 6.541 12.249 6.323 0.448 2.846 0433
BaO 0.071 0.271 0.081 0.017 0.06 0.009
F 0.108 0.015 0.086 0.074 0.052 0.111

T 8 AT

Si 2.3662 3.0129 2.3269 25151 2.6507 2.5345
Al 2.0294 1.0603 2.0795 1.4743 1.3525 1.4508
Ca 0.0004 0.0010 0.0029 0.4850 0.4020 0.4707
Na 0.0374 0.0361 0.0428 0.5200 0.3616 0.5427
K 0.4064 0.7198 04018 0.0261 0.1718 0.0250
Ba 0.0027 0.0098 0.0032 0.0006 0.0022 0.0003
An 0.08 0.14 0.66 47.04 4298 4533
Ab 8.42 4.77 9.56 50.43 38.66 5226

Or 91.50 95.10 89.78 2.53 18.36 2.41
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KA (Kfs), B A AH XT38 (Na.O % 5L 7E 0.396%~
0.443%), BRH AT BE IR K AL LR . )
KA An j8 5 7E 40~50, J& T b K A 28R BE
bl17101-369.2—2 Na,0 & &5 K.O & & & MMk,
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Fig.5 Photos of alteration features in the Bolong copper deposit
A-Diffuse K—feldspathization (17101—-483.5 m); B—Hornblende replaced by biotite (17103—462.5 m); C—Disseminated and veinlike magnetite in
the granodiorite porphyry (17101-724.7 m); D—G—Hornblende replaced by biotite (17101-510.7 m, 17101-369.2 m, 17103—479.63 m, 17103—
448.7 m) (-); H—Quartz+ K—feldspar vein (17101-298.5 m) (+); [-Plagioclase replaced by K—feldspar and sericite (17101-510.7 m) (+);
J—Argillation superimposed upon pyritization-sericitization-silification alteration; K—Typical pyritization—sericitization-silification alteration (17903
—285.6 m); L—Diffuse epidote (17907—100.6 m); M—Diffuse epidote and chlorite (18703—92.7 m); N—O—Banded hornfels (17902—68.5 m, 17902—
78.2 m); Kfs—K—feldspar; Bit—biotite; Hbl—Hornblende; Mt—Magnetite; Ep—Epidote; Chl—Chlorite; Ser—Sericite; P1—Plagioclase; Q—Quartz
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Fig. 6 Photos of vein features in the Bolong copper deposit
A~ Three stages of A veins penetrated by B vein in granodiorite porphyry (17101-479.6 m); B—Banded M veins penetrated by A vein in granodiorite
porphyry (17101-327.6 m); C—Wide Q+Bit+Kfs+Py+Cp vein in granodiorite porphyry (17101-298.5 m); D—K-feldspar halo along the biotite vein
in granodiorite porphyry (17101-369.2 m); E—Two stages of A veins penetrated by D vein and sericite halo along the early Q+Mt+Bit vein in
granodiorite porphyry (17101-345.6 m); F—Wide and straight B vein in feldspar quartz sandstone (17910—347.5 m); G—Three stages of B veins
penetrated by D vein in granodiorite porphyry (17103—621.5 m); H—Two stages of D veins in the altered feldspar quartz sandstone (17902—321.6 m);
Mt—Magnetite; Kfs—K-feldspar; Q—Quartz ; Py—Pyrite; Cp—Chalcopyrite; Bit—Biotite; Ser—Sericite
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Fig. 7 Dissolution and metasomatic alteration of feldspar phenocrysts in in the Bolong deposit

A—Dissolution structure of feldspar phenocrysts; B—Dissolution and metasomatic alteration of feldspar phenocrysts
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Table 4 Alteration features of the Bolong copper deposit in comparison with typical ore deposits in China and abroad
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