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Fig. 1. Schematic regional geological map of the Hadamiao gold deposit, Inner Mongolia.
1—Quaternary clay; 2—Quaternary sand and gravely 3—Upper Jurassic Sandache Formationy 4—Lower
Permian Hug.te Pormation; 5—Hadamiao gold-bearing granite porphyry; 6—Volcanic breccia dyke;7—Fe-
Isic dyke; 8—Granodiorite; 9—Quartz diorite; 10—Diorite porphyrites 11~—Biotite granpite; 12—Fault.
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Fig. 2. Diagramatic geological map of the Hadamiao porphyry gold deposit.

1—Quaternary; 2—Granite porphyrys 3—Quartz dioritey 4—Orebodyy 5—Exploration liney 6—Drill

hole.
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Fig. 3 Schematic geological map showing

the distribution of gold-bearing volcanic

breccia dykes,

1—Quartz dioritey 2—Gold-bearing volcanic

: . . 1 o xf2 [temsds
breccia dyke; 3-—Quartz-tourmaline vein; -
4-Volcanic breccia dykes 5—Tourmaline " 5 [Z’Z]s

veins 6—Diorite porphyrite vein.
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Table 1 Chemical composition of differenl ore types of gold-bearing
quartz veins (in mass percentage)

BEE | PERE | SO, AlLOs | TiO; | FesOs | FeO | MgO| MnO | CaO N2,0 | K,O P20s

148501 | HHRR | 75.24 | 2.72 0.16 5.43 | 3.72 | 1.25 | 0.15 0.42 0.65 1.40 0,06
128743 | £4BH | 69.32 | 8.40 0.30 3.24 | 1.73 | 0.82 ] 0.06 2.41 2.12 3.12 0.01
ra8741 | TR | 70.21 | 12.61 0.58 2.47 | 1.76 | 2.25 | 0.03 0.64 1.95 0,47 0.15
148767 | EALAG | 88.01 | 0.57 0.04 6.41 | 1.02 | 0,06 | 0.03 1.34 0.03 0.24 0.01

goeE | PEEE | HO CO; Cu Pb Zn w Mo Te As $ J O

rA8501 | HEgETH 1.44 0.46 0.21 0.03 0.05 0.002 0.001 04001 0.003 | 6.2 99.59

148743 | BEER | 2.42 | 2.72 0.04 0.02 | 0.02 0,003 | 0,001 | 0.009 | 3.20 | 99.96
18741 | FRREE | 1.46 3.26 0.102 | 0,04 | 0.06) 0.002] 0.007 | 0.003| 0.004 ] 2.40 | 100,45
nas767 | MALEG | 0.28 0.32 0.30 | 0.02 [0.01| 0.003| 0.004 0.004 | 0.4 99.10
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Table 2. Electron microprobe analyses of native gold elecirum and

chalcopyrite (in mass percentage)

[, [P An Ag Cu Fe S B

#8501 A 74.82 24,86 0.24 9,992
838502 ey 67.54 31.55 0.41 0.03 99.53
#8703 TR 0.04 34.79 29.84 35.04 99,71
na8704 B %R & 85.92 13.42 0.13 0.06 0.06 99,59
148705 B %) & 91.99 6.26 0.02 0.06 98.33
158706 B #® & 99.76 0.21 0.014 99,98
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Table 3.Formation sequence of minerals

in the Hadamiao gold deposit
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Fig. 4 Schematic geological section along
No. 34 exploration line of the Hadamiao
gold deposit.
1—Granite porphyry; 2—Unaltered quartz
diorite; 3—K-feldspathization and phyllic
zoney4—Epidotization and calcitization zones
5—Gold orebody.
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Fig. 5 Diagram of pH versus f,, of the Hadamiao gold deposit.

Cross-hatched arca represents the approximate physicochemical condition for gold deposition at the Hada-
miao gold deposit as defined by coexisting mineral assemblage, wall rock alteration and isotopes of hydro-
gen, oxygen, carbon and sulfur (after Seward, T. M., 1984).



Fet Haol WSEETEIR I &0 R EE R 9™ R R R i 59

BEE B 1 L RO EBRY R ROTFE, RRBEARAXRASUEAH ST R &
B, A RAE R ARG RATHRREA RN E GWEE. SMBE L EARELS %A
KEBERFE . BAMREESGRNKE MR ERKRRBET WiRE, HIicE
HeikigFe, Mg, ALfITin] F#kik A FmHB, SMCAAHRBS G, & %9, SREM
HRfF. CafiNa kKB ILRATESTZHRIAME. ST REDPRBRERSIOMEERFTE
PGB AER, FEHERS, ARESLRERPEHRESNER 50T £HETHERE
REVIE. 2R BERAE LA BRE RN, K7 REEMEDOTE, £I02 fo/
B ApHE R R T IR IR A (2 A8 (B 5) , M EE A KB A 5 A KR KA Sl LE
BLAZ &R AN R &0 e K ) RS IR LA AR R A R Tk &0 k.

RO VE R, $Ea ik R M kIR R, B ERBEREAET 6,

bR, Mk mEr R EEKEEA R PRIESI IR, LT EHH1. skmibiH
R HIEEE, H RS R LSRG AR B A R AR L, FEETHER,
REHEAT &V R BN R A R B o

AU TEMRE AR, &SR m g TRk EE TRIGENS HHE, R
B HARE R OEWRT AR EBVIE AR, ZRER, EHEORR

2 F X M|

C1) BRI, B4k, BRIEZ 1987 «<KATWESHRTTHE BERAME $239—2435

€2) Taylor, H. P., 1974, The application of oxygen and hydrogen isotope studies to problem of hycdrother=
mal alterarion and ore deposition. Econ. Geol., Vol. 69, No. 6, p. 842.

(3] Seward, T. M., 1984, The transport and deposition of gold in hydrothermal system. In korster, R. P. ed.
Gold /84 Geological Society of Zimbabwe, Special Publication No. 1, pp. 165-182,

GEOLOGICAL FEATURES AND ORIGIN OF THE HADAMIAO
GOLD DEPOSIT IN INNER MONGOLIA

Nie Fengjun and Zhang Hongtao
(Institure of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing)
Sun Hao and Fan Jianting

(No. 103 Geological Party, Bureau of Geology and Mineral Resources of Inner Mongolia, Sunid

Yougi, Inner Mongolia)
Abstract

Situated in Xianghuangqi synclinore of Late Hercynian Tianshan-Inner
Mongolian folded belt, the Hadamio gold deposit consists of two major orebo-
dies which are now being exploited. One is composed of quartz, tourmaline,
chalcopyrite, pyrite, magnetite, native gold and electrum and occurs extensively
along the contact zone between the Hadamio granite porphyry and quartz dio-

rite, associated with silicification, tourmalinization and beresitization; the
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other, which has the same mineral assemblage, is distributed inside the volca-
nic breccia dykes and associated with silicification, tourmalinization and epido-
tization. Of these wall-rock alterations, silicification and tourmalinization
are intense and have close relationship with gold mineralization.

The gold-bearing granite porphyry outcrop is about 30m long and 40m wi~
de, trending west-east and dipping laterally in north and south directions. The
major minerals include quartz, microperthite (Ors:.45:5) , plagioclase(An=15—10)
and biotite, the phenocrysts consist of K-feldspar, quartz and plagioclase, and
accessory minerals are apatite, magnetite, sphene, zircon and hematite. The
porphyry is characterized petrochemically by an average SiO, of 71,92% and
K,0+ N3,0 of 6,74% (with K,0/Na,O ratio being 1), thus belonging to nor-
mal calc-alkaline rock series.A number of gold-bearing volcanic breccia dykes
have been discovered around the Hadamio gold-bearing granite porphyry.
Breccia dykes consist of granodiorite fragments, cataclastic quartz diorite and
volcanic cements and have an average SiO; of 72,31% and K,0O+ Na,O of 2,54%,
with K,0/Na,O ratio being 0.5,

The formation temperatures of minerals vary from 400C to 120C with those
of the main ore-forming stage ranging from 190C to 2827, averagely 210C.
According to the homogeneous temperature of fluid inclusioms in quartz and
formation sequence of minerals, the gold mineralization might be divided into
four stages, i. e., quartz+ tourmaline; quartz-+ chalcopyrite; polymetallic sulfi-
des and carbomate+ quartz.

Oxygen, hydrogen, carbon and sulfur isotopic compositions suggest that
0'%0 values of quartz from gold orebodies at the comntact zone vary in a rela-
tively narrow range(+9,8-13,5%), 6'%0y,0 values of equilibrium water are + 4,8
—+6.9%, 0D values of fluid inclusion water in quartz are —46— —58%,, and
0%*S values of pyrite are +1,9— +2,6%,. The volcanic breccia dykes are cha-

racterized by mixed solutions with magmatic water as the major source. The
stable isotope compositions are §'*0O= +6,5— +9.0%, 6'*0Ou,o=+1.,1— +3.7%»
and éD= —44— —48Y%,, and the §'°C value(+7,1%,)of calcite is approximately
equal to that of the gold orebody at the contact zome. The variation range of
stable isotope values together with the behavior of minor elements in pyrite
implies that sulfur, oxygen, carbon and some metallic elements were largely
derived from igneous sources at depth.

All the data mentioned above suggest that the granitoids originated from
the anatexis of early Paleozoic eugeosynclinal volcanic—sedimentary rocks. Mo-
reover, the gold-bearing porphyry and gold-dearing volcanic breccia dykes are
products of the evolution of the same magmatic hydrothermal fluid at differ-
ent stages. It is therefore considered that the studied gold deposit belongs ge-
netically to the mesothermal gold deposit.



