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Alteration-mineralization characteristics and three-dimensional exploration
model of Don Javier porphyry copper-molybdenum deposit, Peru
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(1 School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China; 2 MLR Key Laboratory
of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geological Sciences,

Beijing 100037, China; 3 Development and Research Center of China Geological Survey, Beijing 100037, China)
Abstract

The Don Javier copper deposit is located in the northern part of the Paleogene porphyry copper-molybdenum
metallogenic belt in the south of Peru. It is one of the newly discovered porphyry copper-molybdenum deposits in
this metallogenic belt. The copper resource is 1.29 million tons with an average grade of 0.43% , the associated
molybdenum is 52 300 tons with an average grade of 0.017% and 800.56 tons of silver with an average grade of
2.64 g/t. In order to increase the metal resources and satisfy the demand of the follow-up assessment and
development of the mine, this paper helps the readers to determine the location of new prospective areas around
the deposit based on studying the geological characteristics and metallogenic regularity of the deposit. By study-
ing the geological condition of mineralization, the mineralization-alteration features and the three-dimensional
distribution pattern of the deposit, the authors hold that the main orebody is hosted in the phyllic altered dacite
porphyry. By establishing the three-dimensional geological model of the deposit and combining the geophysical
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and geochemical prospecting results, the authors have reached the conclusion that there exist prospecting poten-
tial in the northeastern and the southeastern part of the orebody.
Key words: geology, porphyry copper deposit, mineralization and alteration, three-dimensional model, Don

Javier deposit, Peru
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Fig. 2 Geological map of the Don Javier Cu-Mo deposit ( Modified after AMC Mining Consultants ( Canada)
Company Limited, 2012)

1—Jurassic sandstone: 2—Diorite; 3—Quartz diorite; 4—Granodorite; 5—Granite; 6—Dacite porphyry; 7—Breccia pipe; 8—Andesite vein:

9—Inferred fault;: 10—Orebody range; 11—Drill hole and its serical number; 12—Exploration line and its serical number
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Table 1 Characteristics of intermediate-acid magmatic rocks in the Don Javier copper deposit after Zhang et al. 2011
Gao et al. 2012 Wuetal. 2014b
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Fig. 3 Microscopic photo of the Don Javier Copper deposit

a. Potassic alteration forming biotite; microgranulares aggregates of Plg+ Qz and opaque minerals; b. Alteration forming adularia; c. Chlorite and

epidote within propylitization zone at 1028 m depth of ZK-62; d. Plagioclases replaced by chlorites within propylitization zone at 556 m depth of ZK-37

Ad—Adularia; Br—Biotite; Clo—Chlorite; Ep—Epidote; Op—Opaque mineral; Plg—Plagioclase; Qz—Quartz.

EZST 317NN 3R T S i T E R T 2
1, AN T E S KA, 201 1) W72 Pyt mT I
TALIL S, 2 4 m i A4k, B850 A0 128 90 1ol
P, BRETR B A /b L

FRaEMT AR NS GRS 2
06 5 SN = 8 P N e 7 5 o i R T - SR E RS
A R 22 B (B Sab), LUK R 404
SHRFAE, WD e A Sk AT A A g R T Al L (Bes
d)o ZH IR A BEARELSG , ARAE RS, WA A O
(3 s LA B e S A AR BT T (R 2D BRAL I A
TN T, FENWAE R GOR TR, B R
AT, A1 GRS BE SUIR R + 7T+ R
(58,2011 =itF, 20125 Rivera, 2013).
2.6 FHHEAX

AR DR T 0™ 4 2 L ik Ak 28 78 R L AH
KT, ¥ Don Javier KX 234 428 ol 3R 55

A AT 3, I AR O I SE— 20 43y U G
7 BB R A FAR T B o
2.6.1 WAERE I

(D FIAHGEEN B TR EZER R B B, Bl
I ZPEE RN G AR BT, Don Javier 1™
PRI B LUk J2 R A K v Ly, 1) AN U 45 9
A AR . 85 A28 0 g s RN 2 B T W
G, 00 28 MR B LA G LA KB ARDREAR 23 A7 4 =
WA MR A LKA 3 A AR A 44 (] 6a),
T RESA SR SR A A AR 6b); FH R AE 1%
(R BREAAT T B0 A B S5 ™ 40 S AR R B
T N BERT S5 ) A8 AT S I AT AR 4 46 )
6c~d)s BOHA TEREAN B Be 38 2R 1, i RARIE 45 AL
RELAT HERR EAHT B S5 (B 6es Do
MY B AR R AR 2 R DA A e R T+ TR
(19 AT Ik AN B A A AT 7 () 4 - S - BT +



Wi &4 M Don Javier B R BT PRI AL 1 AR AE R A IR — 2k ) 23 A5 204 711

Kl 4 Don Javier #18HH R WA A
a. PIRERR Hh A6 1 A DL SOH AT AR Tk b, BRERR S A T IR R AN TOIRBEANAT ;s o, dRot by b SRR BLIR 2 A 10 s AR A
DL IR AT 934 ks d. 40 4ty b A 0 S AR MEAH I K e, FARRSA TIPSR [ fERE IR0
Fig. 4 Typical ore photos of the Don Javier deposit

a. Quartz-chalcopyrite-molybdenite vein in the K-silicate alteration zone; b. Molybdenite and patches chalcopyrite in the K-silicate alteration zone:

c. Disseminated chalcopyrite and vein quartz-chalcopyrite vein in the phyllic zone; d. Vein quartz-chalcopyrite-molybdenite vein in the phyllic zone;

e. Copper-molybdenum mineralization in the breccia; f. Copper-molybdenum mineralization in the breccia
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2 Don Javier 7K-61

Table 2 Lithology alteration minerals and copper grades of drill hole ZK-61 in the Don Javier copper deposit
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Fig. 5 Geological cross section (a) along NE-J exploration line (b) of the Don Javier copper deposit

1—Potasic-silicification zone; 2—Phyllic zone; 3=—Prophylitic zone; 4—Aurgillic zone; 5—Granodiorite; 6—Porphyry dacite;

7—Breccias zone; 8—Contour line of copper grade
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Fig. 6 Microscopic photos of the Don Javier deposit

a. Rutile replaced by magnetite; b. Magnetite replaced by chalcopyrite; c. Pyrite replaced by chalcopyrites and chalcopyrite replaced by bornite;

d. Sphalerite and chalcopyrite developed in stage | » tennantite and chalcopyrite (stage Il ) replaced by ganela; e. Pyrite replaced by

sphalerite; and sphalerite replaced by chalcopyrite; f. Molybdenite replaced by chalcopyrite

Bn—Bornite; Cp—Chalcopyrite; Cp | —Chalcopyrite developed in stage | ;5 Cp [l —Chalcopyrite developed in stage [ 5 Ef—Sphalerite;

Gn—Galena; Ggs—Gangues; Matrix; Mb—Molybdenite; Mt—Magnetite; Py—Pyrite; Rt—Rutile; Tn—Tennantite
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Fig. 7 Three-dimensional geological model of the Don Javier deposit

a. Low grade mineralization zone (green part): b. High grade mineralization zone (green part)
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Fig. 8 Three-dimensional alteration model of the Don Javier deposit

a. The phyllic represents the early main alteration which is followed by propylitization: b. The mineralization is mainly

developed in the phyllic altered dacite porphyry
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Fig. 9 Dual-Frequency IP anomaly in the Don Javier deposit

a. Apparent resistivity; b. Apparent frequency
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Fig. 10  Geochemical anomaly in the Don Javier deposit
b. Molybdenum anomaly; b. Copper anomaly
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