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Fig. 1. Geological sketch map of northern Hebei, showing distribution of ore spots.
1 — Genozoic; 2 — Mesozoic; 3 — Paleozoic; 4 — Middle-Late Proterozoic; 5— Upper Archean; 6 — Lower
Archean; 7— Yanshanian syenite porphyry; 8 — Yanshanian diorite; 9— Yanshanian granite; 10— Herecyni-
an granite; 11 —Hercynian monzonite; 12— Archean granite; 13— Deep fault and inferred deep fault;

14—Fault; 15—Gold spot; 16—Silver spot; 17— Polymetallic spot.
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Table 1. Genetic types of gold , silver polymetallic deposits in northern Hebei
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Fig. 3. Integrated metallogenic model of
northern Hebei area.

1 — Mesozoic volcanic rock; 2— Middle-late Proterozoic cover:
3—Intensely deformed and metamorphic rock ;4 —Granitic rock;

5— (Abyssal) alkali-metasomatic rock; 6— Abyssal intrusive;
7—Fault; 8—Ductile sheer zone; 9—Orebody; 10—Migration
direction of ore source.
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MULTISTAGE EVOLUTION AND MINERALIZATION
OF MANTLE PLUME AS EXEMPLIFIED BY
NORTHERN HEBET AREA
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Abstract

A study of gold-silver polymetallic mineralization in northern Hebei area reveals that
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tectonic activity seems to be the leading factor controlling the ore-forming process. Besides
being partly derived from ore-bearing wall rocks, gold, silver and some other ore elements
mainly came from the depth. Multistage evolution of mantle plume resulted in the formation
of deep channelways for migration of ore materials. The tabular low velocity block in the up-
per part of Hehuai submantle material was decoupled below the orogenic belt. The incision of
ductile shear zone along the Yanshanian axial part of orogenic belt caused depressurization
and unloading of the deeper part , which in turn resulted in the ascending of anatectic magma
and the formation of the third-order-mantle branching of mantle plume. The formation of
mantle-branch structure and the activity of anatectic magma derived from mantle-branch
were frequently controlled by sharply declined ductile shear zones in different directions. At
surface, there appeared upwarped structure with the tectonomagmatic belt as the axis, in
which the cover rocks of quickly-upwarping segments were largely decoupled and the base-
ment rocks were exposed, leading to the formation of typical metamorphic core complex.
The mantle-branch structure not only served as an important releasing system of thermal en-
ergy but controlled the migration and concentration of ore-bearing fluids. Different typical
deposits were formed in different locations of the mantle-branch structure. According to
multidisciplinary analysis, three large tectonomagmatic metallogenic series have been recog-
nized, which are respectively related to mantle thermal fluid activity, ductile shear zone and
tectonomagmatic zone. In addition, a typical mantle-branch metallogenic model has been ad-

vanced in this paper.
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