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Abstract

The Jiama copper polymetallic deposit in Tibet is a significant ore deposit serving as a nonferrous metal base
in central Tibet. This paper deals emphatically with the ore bodies in such aspects as its metallogenic geological
conditions, prospecting indicators, geochemical exploration model, geophysical exploration model and spatial
framework. Studies show that the ore-controlling strata are sandy slate and hornfels of Linbuzong Formation
(K;!) and marble and limestone of Duodigou Formation (J3d ), and that hornfels controls the distribution of
hornfels-type ore bodies, and inter-layer structure between hornfels and marble controls skarn-type ore bodies
due to the good trap formed by the hornfels which caused good magmatic hydrothermal mineralization. There are
nine types of exposed magmatic rocks, such as granite porphyry, biotite monzonite granite porphyry, granite
diorite porphyrite, quartz diorite porphyry and diorite porphyryp. Granite of high-K calc-alkaline series is related
to the passive filling of mineralization into the collapse space caused by the structure. The ore-forming structure
is the Niumatang complex anticline in the center of the Jiama-Kajunguo nappe structure controlling the genera-
tion of skarn and porphyry type ore bodies. The geochemical exploration model at the scale of 1:10 000 indicates
that Cu-Mo-Au-Ag-Bi- Sn, and Mo are concentrated in the anomaly center, Bi'and Sn as the high temperature
elements exist in the internal circle and As, Sb, Hg, Pb, Zn, Co and Ni as the lower temperature elements are
present in the external circle. Co and Ni anomalies suggest that the original rocks were carbonaceous and argilla-
ceous sandy slate, As, Sb and Hg anomalies imply the wide distributionof pyrite in hornfels and represent the
external alteration of porphyry metallogenic system. Cu, Mo, Au, Ag, Sn and Bi assume “M”-shaped distribu-
tion along the cross section. The geophysical exploration model at the scale of 1:10 000 indicates that the high
precision magnetic anomaly and apparent resistance anomaly assume “W?”-shaped distribution along the cross sec-
tion, whereas the apparent chargeability anomaly shows the wave shape. The areas with intense mineralization
of the porphyry metallogenic system show low magnetic anomalies (AT values being 0~200 nT ) and the orbic-
ular contact zone has intermediate-high magnetic anomalies (AT value being 200 ~1 500 nT) with the features
of porphyry mineralization. The polarizability in the distributive areas of hornfels, skarn and porphyry type ore
bodies is 4% ~10% , and the apparent resistivity is 50 ~700 Qm. The other significant prospecting indicators
are huge limonite coverage and hydrothermal alteration, and concentrate rock bodtes at the surface, in addition
to the indicators of geophysical and geochemical anomalies. On the basis of the above data, the systematic
drilling to the depth of 145 000 m has confirmed the typical porphyry metallogenic system in the Jiama copper
polymetallic deposit. The zoning of wall rock—>hornfels type Mo-Cu(-Au-Ag)—>skarn-type Cu-Mo-Pb-Zn(-Au-
Ag)—porphyry Mo-Cu(-Au-Ag) along the section has constituted an integrated porphyry metallogenic system
forming porphyry type Mo(-Cu) ore bodies in the porphyry, network Cu-Mo ore bodies in the hornfels and vein-
let-disseminated and massive Cu-Mo and Pb-Zn(Cu) ore bodies in the skarn.

Key words: geology, porphyry metallogenic system, exploration model of ore deposit, prospecting criteria,

metallogenic geological condition, Jiama, Tibet
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Table 1 Units and super-units of intrusive rocks in Jiama ore district
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Fig. 3 Geological sketch map and area of soil survey and geophysical survey in Jiama copper polymetallic deposit

1—Quaternary residual-slopewash and alluvial-proluvium 2—Sandy slate and hornfels of Lower Cretaceous Linbuzong Formation 3—Limestone

and marble of Upper Jurassic Duodigou Formation 4—ILate Himalayan granite diorite porphyry vein S5—ILate Himalayan granite porphyry vein

6—Skarn 7—Skarn copper polymetallic ore body 8—Decollement fault 9—Position of cross section 10—Exploration line and its number 11—

Finished drill hole

12—Boundary of major project

15—High precise magnetic survey area 16—Buried porphyry body area

13—Soil survey area at the scale of 1:10 000 14—TIP survey area at the scale of 1:10 000



186 i JZR

i JR 2011 &

TR R FN R oA Fr s B AT LRI i (R R
T, R A R I, RO R R A R L
ARG BRI EEEIE

HEAT AL T NWW A 3 {1 B 35 2 R4
BHIERAT A . HHE-RERBEERER(E 0,
KA B b T S8 i IR aG, UL H < Am 7 2
WA 1) B S iR T . TP G- R TR A 0
A, L TELY 20 ke, B R A6 R] 23 O HE B R HT
HI Ay R B A0S B 4 MR (1B 4D

B BRI <A 44t 5 A7 T R4, G B A
AREE R XK 20, BHE- BRIk AE, 2 1]k
R b R/ R A 3 s AR R A A R 3
RIS -

AER Y A B LR R Y B S R - R AR e 4
s JRy R AT AR 5| Y v L A B T 7 1T
WP BRI . A DAL T2 B P AT

T IR A B BCR B R B . e A
ST ST g, MR BT 22, AU
SEHE M, A BRI AR B ML, OO R A R R B
At

A IE A P AR AL, L 2 NWW [ 7287

B ENERE L D

X R FE EL B G A AR I OR B kAN B R S
ERNE SRR B BT R R R Sl B
AV ESHERVE TSR AGRR- BT
AR A O Q) R DT R R 9
2), Hp - #E R MR, B TEER R
GHEE G R, WA EE R E IR R g, 5
T AR R

LSS RILE, R B g bW & 18 g
BAR. RGBS AR T8 —A5 BV — 5 BR e —
17, AR 4 ke, W B ARAT SRR T b)), v L2 )i
WA KE A B IIMA R AR A A2 BRI 6k
WEERA I, AR L M R AP AR T 13~ 19 B R A
R R [ 7= 1, X 2R 38 52 B 78 A 9 O TR £ %)
EFEH
2.4 HUZ X R IR

DX H #2 B R H E  MAe sR (K ) B
WA BRI (J,d ) KA KA

MRAT TR CK, 1) BB K L I AR LD FIAR
BZE JaE L 2 L ST K B IR LA s T A K
TR RS B TR LA, PR A BB SRCE KK A
B = B A

4 km .

4 B FEREBHBERAE 1:25 J7% SE0E %S 56D
1—BNRMRY: 2—BARADE: 3 HATHRE WD E: 4 BREALERE: 5 HEREFAMER TS 6 HEHA=E
AERS: THEHAZRERE: W Fa: 030 5 10 E i E: 11— FWE: F—ILEWER: F,—HREE,
P&k R

Fig. 4 Jiama-Kajunguo nappe structure system

1—Quaternary alluvium: 2—Sandstone of Qumulong Formation: 3—Slate and siltstone of Linbuzong Formation; 4—Crystalline limestone of

Duodigou Formation: 5—Conglomerate intercalated with shale of Quesangwenquan Formation: 6—Quartz shale in 3rd Member of Yeba Formations:

7—Tuff in 2nd Member of Yeba Formation: 8 —Skarn: 9—Ore-bearing porphyry: 10— Thrust fault: 11—Normal fault: F;—Jiangria fault:

F,—Remu faults Fy—Talongwei fault
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Table 2 Geochemical features of various elements in soil survey at the scale of 1:10 000 in Jiama ore district
wB 1077 wB 10°°
Au Ag Cu Pb Zn As Sh Bi Hg Co Ni Mo Sn
3063 3063 3063 3063 3063 3063 3063 3063 3063 3063 3063 3063 3063
7.36 0.32 90.51 67.11 64.90 44.03 6.99 2.96 94.81 7.38 16.82 7.25 4.91
2.5 0.23 27.6 31.5 52.4 22.2 2.46 1.04 59.2 6.62 19.2 3.5 3.2
1.1 0.04 2.74 0.56 0.71 0.3 0 0.08 0.24 0 0.24 0.54 1
2360 21 16712 3174 4923 2654 4616 137 51630 139 102 536 52
0.83 0.01 7.64 3.02 3.51 2.08 1.52 0.14 17.03 0.12 0.20 0.33 0.09
6.23 1.93 4.67 2.49 2.99 2.61 12.05 2.65 9.94 0.93 0.66 2.52 0.97

44.72 19.19 25.69 10.40 17.25 11.58 53.63 8.49 53.48 6.57 0.41 18.67  3.67
2271.2 524.0 870.6 140.3 356.1 194.2 2933.3 96.4 2921.9 99.93 0.96 454.14 18.33
2.5 0.25 28 32 55 25 3 1 60 7 20 3.5 3.5
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Fig. 6 Anomaly map of high precise magnetic survey upward continuation to 100 m in Jiama copper polymetallic deposit
1—Negative magnetic anomaly 2—Positive magnetic anomaly 3—Position and serial number of exploration line 4—Position and

serial number of exploration section 5—Position and serial number of drill hole 6—Buried porphyry body area
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serial number of exploration section 4—Position and serial number of drill hole 5—Buried porphyry body area
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Fig. 8 Integrated geological-geochemical-geophysical section along No. 16 exploration line
1—Sandy slate and hornfels of Lower Cretaceous Linbuzong Formation 2—Limestone and marble of Upper Jurassic Duodigou Formation
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