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Abstract

A lot of the world’s large and super-large gold deposits occur in Precambrian greenstone belts. Com-
posed of Early Precambrian basement. North China Platform (NCP), especially in its southern. eastern
north-eastern and north margin, is the most important area of gold preduction and reserves in China. Allu-

vial gold production is not significant in the NCP.

The NCP is composed of some Early Precambrian terranes. Each terrane |s a fundamental unit separat-
ed from each other by boundary faults or suture zones. Geological features indicate that most ancient ter-
ranes of the NCP amalgamated during the Precambrian. especially in the Mesoproterozoic time of 1 850
Ma, but the boundary faults and sutures continued to be active in Late Proterozoic. Paleozoic and especially
in Mesozoic period. The southern margin of NCP comprises the Huaxiong and Songqi terranes which are
separated by the Sanmenxia-Xiangcheng suture line. The southern boundary of the Huaxiong terrane is the
Heigou-Luanchuan suture zone adjacent to Qinling orogenic belt. The eastem margin of NCP comprises of
the north of Shandong Peninsula, West of Shandong Province Yellow Sea and South of Shandong Peninsula
terranes. South of Liaoning and Jiapigou-Mudanshan terranes with abundant gold deposits are situated at
the north-eastern margin of the NCP. These Early Precambrian terrznes are divided into O(ocean )-type
and C (continental )-type granite-greenstone terranes. Remarkable differences have been found between
these two types. The O-type terrane consists of greenstone belts of two major periods. the older one is
Archean (>2 550 Ma) and the younger is Lower Proterozoic (2 550~ 2 300 Ma). Archean TTG is poor in
the O-type terrane, but common in C-type terranes.

After the formation of the NCP the south-eastern and northern margins underwent multiple tectono-
thermal events and accretional cycles from 1 850 Ma to 70 Ma. By the end of the Upper Paleozoic era. the
initial Eurasia plate was formed, and the North China plate and South China plate were amalgamated. At
the beginning of Triassic or the end of the Paleozoic (250 Ma) the initial Eurasia plate and Paleopacific plate
intensely converged. Almost all of the eastern part of the continent of China. including NCP, is situated in
an active continental margin regime. B-type subduction. A-type subduction and related structures are the
fundamental factors that controlled the formation of most granitoids and gold deposits in the active continen-
tal margin of East China. The gold deposits and orefield and zones are controlled by major faults, basement

faults, ductile shear zones and contact zones of granitic bodies. Some important gold deposits and orefield lie

between granitic bodies and major faults.

The heterogeneous distribution of gold deposits in the NCP reflects the differences in tectonic setting
and terrane types. Gold deposits are divided into three main types: 1. the quartz-vein-type which occurs in
fractures and faults; 2. the metasomatic-alteration-type which occurs in faults and ductile shear zones and
represented by veinlet-disseminated and stringer ore; 3. the stratiform-type which is confined within favor-

able strata controlled by litho-stratigraphic and structures, such as volcano-sedimentary rocks, Khondalite

tix e




series and interstratiafied slides. These three tvpes of gold deposits are related to each other. Porphyry gold

deposits related to A-type subduction are developed in the southern margin of the NCP.

Gold abundance of rocks and strata in the Early Precambrian greenstone-granite belts of the NCP
varies within a relatively narrow range (0.8 ~ 10 ° . 5 < 10 ") with a few of them more than 3 X 107"
Most of the values are lower than the abundance in the earth crust. These values are far oo low to account
for the quantities of Au in hydrothermal gold deposits. orefields and zones. Therefore. the gold abundance
data do not support the currently popular hypothesis that the gold content in the deposits had its ultimate
source in the country rocks and source-beds. The hypotheses linking gold mineralization to gold abundance

in the host rocks or upper crust have been ambiguous,

Published data on gold abundance in comimon minerals of igneous and metamorphic rocks strongly sug-
gest that mafic silicates and oxides are higher in gold than sialic minerals. such as quartz and feldspar. Con-
sequently. during the Early Precambrian volcano-sedimentary rocks turn inte granitoids and migmatites.

mafic minerals were replaced by salic ones, resuiting in the mobilization of gold from them.

Pb-isotopic data have implications for the processes of gold mineralization. There is a strong evidence
for a multiple source of Ph in the ore systems and related granitoids. Lead and gold from a variety of sources
are taken into the ore-forming fluids during these processes. As a consequence, the final Pb-isotopic compo-

sition at the site of mineralization reflects, in general, the plate tectonic setting of the gold deposits.

The & ' O value for gold-bearing quartz ranges from 8. 1%, in Luoshan gold deposit to 14. 9% in Jiao-
Jia. with an average value of 11. 96(N =283) for all gold deposits in the O-type terranes at the margin of
the NCP. Calculated ore-forming fluids for these gold deposits show a range of & " O values between 0%
0 10%.. In general. the 8 D%, range —45% and —100%,. These values fall within, or close to, the gener-
ally accepted regimes for both magmatic and metamorphic fluids from mixed and circulating meteoric and sea

water.

The & * S values of different gold deposits. even in the same orefield vary in a wide range from —

10%; 1o +10%;. This is a clear evidence for a multiple source of S.

The isotopic data are compatible with 4 genetic model of ore-forming solution generation via mobiliza-
tion from mantle. lower earth crust. orogenic belt, subducting plate and terrane during B-type and A-type

subduction in the active continental margin of China in Mesozoic Era.

Multistaged granitoids formed by different tectono-thermal events, especially the Mesozoic granitoids.
are extensively distributed in the O-type terranes that are rich in gold deposits, whereas both multiple-
staged granitoids and gold deposits are rare in the C-type terranes. Gold contents of the granitoids related to
gold mineralization vary within a relative narrow range of €0.8 X 107*— 2.0 X10 “)and with few analyses
more than 3X 107", These contents are lower even than the Precambrian strata or hosting rocks. Gold con-
tent in the transformation-type granitoids and migmatites tends to decreases with increasing Si0, and K,0

X .




contents. gold content in migmatites decreases from plagio-gneiss(1. 26 X 10 "}to banded-migmatite (1. 23
X 10 ") s homomigmatite (0. 91) ymigmatic granite{0. 78X 10 “)and then to pegmatite (0. 88 X 10 *). These
results indicate that gold deposits are not spawned directly by granitoids but are “brothers"of them. Both are

derived by the interaction of the subducting plate with overlying crust.

Most of gold deposits are associated with felsic to basic dikes, especially lamprophyres and diabases
with higher gold contents(5xX 107*—>>20X 10 *). This means that, 1. mineralization took place after or in
the late stage of the formation of magmatic complex and during the transition from compressional to tension-

al tectonic setting; 2. they could have made a minor contribution to the one-forming materials and energy.

The hydrothermal mineralizing processes related to gold deposits can be divided into three or four)
episodes: 1. mesothermal to hypothermal episode. the temperature ranging from 220 to = 360C ; 2.
mesothermal, 220—280°C ; 3. epithermal 1o mesothermal.135-—240 . The mesothermal episode is the main
episode for gold deposition. The development of mesothermal gold deposition is an inherent process within
accretionary continental margin, where the terranes,slabs or plates were down thrusted and subducted at
moderate(20—30C )geothermal gradient (Goldfarb, 1988).

The ore-forming fluids had low salinity varied in the range of 2. 16—18. 10wt ¥ Caverage value is
8. 5wt %, N=56,but in the porphyry gold deposits had high salinity of 32--52wt % .such as those in the
Honggede gold deposit) ,and variable CO, content{1, §7--12. 99 mol/100 mg ), plus minor amounts of CH,,
CO, H,S. The ore-forming fluids carry sufficient amounts of K*.Na" +ClLHCO, and SO,’” to form gold
complex.

The established metallogenetic model of ours is primarily based on the temporal and spatial distribution
and evolution of the types.the phases of metasomatic alteration and the related metallization. The three main
stages (progressively afterwards) and zones{progressively upwards)are summarized as follows:alkali meta-
somatism dominated by potash-feldspathization—beresitization or phyllic alteration (sericite-quartz-pyrite)—
acid alteration (silicification and argillization). Carbonization is the latest alteration. The formation and evo-
lution of this sequence and zonation are controlled by a number of factors,such as temperature , pressure ,ak /
aH.pH,Eh,and separation of such component-pairs as alkali-acid ypotash-sodium and solvent-solution in the
ore-forming solution. Alkali-metasomatism ,gold deposits will be formed during the transitional form alkali-
to acid-metasomatism,

Deposition of gold was accomplished by several mechanisms including ore-forming fluid-rock reactions

and decreases in temperature and pressure and pH.increases in Ek of the ore- forming solutions.
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