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DEEP STRUCTURE AND ORES OF THE AMUR
GEOBLOCK IN THE CENTRAL ASIAN FOLD BELT

Yu. F. Malyshev N. P. Romanovsky

(Instttute of Tectomics aud Geophysics, Far East scierce Genler, Academy of sciences of the USSK)
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Summary

The Amur geoblock occupies the eastern marginal part of the Central
Asian fold belt and simultaneously is the element of th: East Asia link of the
Pacific mobile belt (PMB). The spatial coincidence of areals of high concen-
tration of the Mesozoic-Cenozoic magmatism and its metallogeny are typical of
them. They form the largest (1500-2000km in diameter) ovalring magmatic-
ore systems (MOS) (Romanovsky, 1987). The most clearly the ring contour of
these megastructures is reflected on the map of the distiibution of intrusive
bodies (Malyshev Romanovsky, 1988), in the scheme of the geomorphostr-
netures of the pacific ocean western margin{Khudyakov et al. 1982), Their
settings are emphasized by the distribution of earthquake epicentres with
magnitude more than 5 and dy deep mantle heterogeneities on global gra-
vitational and seismcgrafic models {Maslov, Romanovsky, 1989)

The Amur MOS as a ring’ structure was described first by M.G.Zolotov(Za.

lotov,1976) on the basis of geological-geomorphic signs which connecied the
centrifugal character of its evolution with the action of circle wave proces-
ses from hot points in the asthenosphere. Later 1iis question was considered
by Romanovsky (Romanovsky, 1985, 1987) from tiv point of view of the con-
nection of these megastructures with zones and cenires of deep release of en-
dogenic processes in PMB. Nevertheless, the problem of existence and deep
tectonic nature of the Amur MOS and other such structures of remains dispu-
table. In this paper, besides above mentioned signs, there was used information
geophysical fields, deep structure and metallogenic peculiarities with the
aim of investigating the connections of endogenic mineralization manifesta-
tions with the deep structure and evelution of the Amur megastructure.

The Amur megastructure is more than other MOS saturated with Meso -
zotc- Cenozoic magmatic rocks. Granitoid intrusives form oval-ring
figure of this megastructure and concentrate mostly (577 bodies or 68 ) in
its ring (outer) part, on the contrary, within and outside the megastructure
the number of them is not more than 150 bodies{17%) and 133(15%) according-
Iy from all bodies on the map (fig.1). These data quantitave ly confirm the
rnghtness of singling out contours of the Mesozoic-Cenozoic ring  magmatie
structure at the modern erosional level as ¢  times  exceeding back -
gtounds.

The ring zone according to morpholegy and structural peculiarities of gri-

nitoid bodies and mode of their distribution may be divided into 5 links or
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segments:Yinshan, Sikhote - - Alin, Stanovoy,Baikalo-Mongolian, Erlian. The
segments situated at the opposits sides are similar according to the above me-
ntioned signs: Yinshan and Stanovey (large separated granitoid bodies), Sik-
hote-Alin and Baikalo-Monglian (thick impregnated small bodies). The Erlian
segment (the shortest link) is less saturated with graniteoids. The break off

of the ring magmatic structure is assumed here.

The segments, close in their structural-morphological characteristics, have
a similar tectonic position. The Yinshan and Stanovoy segments are siluated
within the cutrops of the Archaen granulite rocks similar in compositon and
métamorphic facies. The Sikhote-Alin and Baikalo-Mongolian links corresopnd
to palenmic-l\iesozoic fold svstems,

The distribution of Mesozoic-Cenozoic bhasites and ultrabasites differs from
that of graniteids: in the -iag part-12, hodies (68" ),within the megastructure
-4{9°. ). outside-17(27*. ). Inciuding paleozeic and Precambrian intrusions. thix-
distribution is the following: within-28 bodies(8. ). in the ring part and out-
side accordingly 160 and 1535 bodies, that is, 42 for each. The localization of
h.site bodies is mainly observed in tectonic systems of the same age.

The Amur megastruciure is more saturated with Mesozoic-Cenozoic vole-
snites in comparison with similar structures of East Asia.Almost all volcani-
tes are situated within the Amur MOS contour(fig.2 ) The mode of spatial
arrany-ment of ve: :nite bodies sharply differs fron pecaliarities of the int-
rusite bodies distribution. velcaniies usually form ma aly NE linear belts
v hich ar situated hoth on the margin and in the centre of the megastructur

'Easietn and Western Sikho'e-Alin, Daninggan et al). Age zoning of the ar.

ranger o 'nt of ‘he East Asia volcanic belts (rejuvenation from continent to

ocean) listinet! - manifests ifself in the Amur megastructure. The Triassic--
Farly Jurassic <olcanic belt in Zabaikalie and Mongolia is changed by Dahing-
ga Late Jurassic-Early Cretaceous volcanites in North-East China and Late
('retaceous-Paleogene voleanites in the Sikhote-Alin.

In geophysical fields the Amur megastructure is singled out for certain

onlv after evaluation of measuréd magnetom~‘ric and gravitational data
{transformation and modeling). 1ts ring structure is emphasized by peculiarities
of distribution of local magnetic anomalies axes. It mainly conforms to meg-
astructure's elements. Ring structure is reflected in the arrangement of den -
«ity b terogeneitics(fig.3 ). Low densily zones of the earth crust are mainly
localized in the ring (outer) part of the megastructure and outside its conto-
ur, hut they are absent in ils core. Low densily zones mainly conforms to
MOS elements and only in the south-western part of the megastructure (Er-
lian segment) there is a discordant character of their joint.

The Boundary deep fault (Malyshev,1987) is clearly reflected according to

L reme -
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not only.gravitational but magnetic data as well. It divides the Amur megas-
tructure in twonearly equal parts and coincides with the Okhotsk-Chukotka(in
the north ) and Dahinggan (in the centre) Mesozoic-Cenozoic volcanic belts,
The western part of MOS differs from the eastern one by the thickened earth
crust (Wang Qianshen at al, 1982) and lithosphere (Ma Xingyuan.1986), low gra-
vitational field (Geodynamic map- , 1985), low seismicity, and mgre awncient
age of Mesozoic granitoid bodies and voleanites. But in the relief of the erust
and lithosphere soles the ring structure of the Amur MOS is reflected poorly.
From these data there is only the hoterogeneity of the bolck type correspon-
ding to this place. So the ring character of the megastructure at the .. pth
of 35-150km is not established.

The likeness of the opposite segments of ring parts - the megastructure
established by the distribution of intrusive magmatism, is preserved in :eo
physical signs more for the Sikhote-Alin and Baikalo- Mongolian links (young
fold systems) than for the Yinshan and Stanovey ones (activized precambrian
blocks). Differences between latter links in deep structure peculiarities areag
gravated by unequal action of the Boundary deep fault.

The analysis of peculiarities of Mesozoic-Cenozoic metallogenic zones arr-
angement which has been done earlier (Malyshev, Romanovsky, 1988), showed
that the majority of zZones concentrate in contours of oval-ring megastruc-
tures. In the Amur MOS these zones are mainly localized in contours of the
ring part of the megastructure where concentrate 32 from 54 or 60 of me-
tallogenic zones and 155 from 210 or 50% of endogenic ore deposits shown
on small-scale metallogenic {Radkevich, 1984; Guo,1982) and mineral resources
{Map of Economic- 1970) maps. TIn the core and outside MOS the num-
ber of deposits is 18 and 22, forypines and 29 and 21° for deposits(fiZ. i).
So there are 3 times exceeding backgrounds for zones and 2 times for deposii=
in the ring part of -the Amur megastructure where granitoid hodiese mostly
concentrate,

In the south-western part of MOS there is no closing of metallogenic ele-
ments. They are of the NE celdom sublatitude direction. In the Erlian 1link
closing is absent. So the Amur MOS is not of a ring but rather horseshoe
form. '

Metallongenic specialization of megastructure segments emphasizes likeness
of opposite pairs of links but transformation of signs for chese paire is diffe -
rent. The likeness of the Sikhote-Alin and Raikalo- Mongolia segment is higher
than that of the Stanovoy and Yinshan ones. In the first case a set of profi-
ling metailongenic zones (Sn, W, Pb-Zn) and their arrangement are simitar.
Distinctions are in the drift of metallongenic zones of the Baikalo-Mongolia
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segment into the core of MOS and in the manifestation of Mo-mineraliza -

tion. For the Stanovoy and Yinshan segments the common sign is wide distri-
bution of Au-mineralization with polymetallic ores. Besides, in the Stanovoy
segment there is Mo-mineralization, but in the Yinshan one there is Cu-mine-
ralization,

Peculiarities of spatial distribution of metallogenic zones from Early Me-
sozoic to Cenozoic were considered from the data of “ Geological structure
and Economic. Minerals of the USSR"(V.8,1984;V7,1986) and Guo et al (1982,
1987). From these deta rejuvenation of endogenic metallogeny age is establish-
ed in the ring part of the megastructure from the west to the east(fig.5).
In the Baikalo-Mongclia segment there are mainly Middle Jurassic-Earlly Cre.
taceous zones, in the Stanovoy segment-Late Jurassic-Late Cretaceous zones,
in the Sikhote-Alin segment mostly Late Cretaceous zones. A sharp change of
ore age is observed on both sides of the Boufndary deep fault.

The conclusions may be drawn as follows.

1. The Amur megastructure of the Asian part of PMB is a good morphol-

ogical manifestation regiop of Mesozoic-Cenozoic magmatism with accompanying

metallogeny. On the basis of some signs on the earth surface and in the up-
per part of the crust there is established its ring structure which is not trans-
. lated to the depth of 30-150km.
2. In this megastructure there is\distinguished-‘a change of geological-gec-
physical characteristics from the west to the east: composition and age of ma-

gmatism, age of endogenic metallogeny, thickness of the crust and lithosphere.

This change is the sharpest one on both sides of the Boundary fault-supposed

‘geophysical limination of the most active deep transformation of Asia under

the influence of the pacific ocean.
3. The ring part of the Amur MOS has a distinct {on the basis of many

sirns) pair -symmetric segment structure with elements of superpositional li-
near zohing.

1. combination of stable relict elements of ring structure with front chan-
ges specific for the Transitional Zones from continent to ccean, results in a
complex heterogeneous structure and indicative of inherited in space and poly-
cyclic in time evelution of the Amur megastructure which is the superregion-

al magmaiigenic-ore Mesozoic-Cenozoic system.
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