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The Jiamusi massif is a major tectonic unit in the eastern part of NE China and composed chiefly of the Early
Paleozoic (about 500 Ma) metamorphosed crystalline basement containing Precambrian, even Archean crust
and three suites of unmetamorphosed continental marginal sedimentary formations of the Devonian-Lower
Carboniferous, the Late Carboniferous- Permian and the Late Triassic, which are similar to those in the Bureya
and Khanka massifs in Russia. In the Devonian-Lower Carboniferous, the microcontinent consisting of the
Jiamusi and Songnen massifs in China and the Bureya and Khanka massifs in Russia evolved independently,
the eastern part of which was a passive continental margin, where a suite of the marine sedimentary-volcanic
formation is overlain unconformably on the crystalline basement. The regional stratigraphic break in the middle
Carboniferous in the whole northeastern China was related to the collision of the microcontinent with the Argun-
Hinggan microcontinent in the west, indicating the formation of a new amalgamated continent (Heilongjiang
plate). Therefore, the Late Carboniferous-Permian volcanic-sedimentary formation is the first unitary cover
on the Heilongjiang plate. The Late Carboniferous-Permian and the Late Triassic sedimentary formations in
the eastern part of the Jiamusi-Bureya-Khanka microcontinent represent the evolutional features of the eastern
continental margin of the Heilongjiang plate. Summarily, the eastern margin of the Heilongjiang plate mainly
suffered the following evolution stages from the Late Carboniferous to the Late Triassic: (1) the transform
or passive continental margin in the Late Carboniferous, characterized by terrestrial facies clastic rocks with
interbeded recoverable coal layers; (2) the active continental margin in the Permian marked by the magmatic
arc composed mainly of intermediate-acid volcanics and granites; (3) the transform margin in the Early-Middle
Triassic indicated by the simultaneous stratigraphic break, and (4) the passive continental margin in the Late

Triassic characterized by the marine-terrigenous facies sedimentary formation.
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INTRODUCTION

The Jiamusi massif is an important tectonic unit in
the Northeastern China characterized by widely exposed
amphibolite-granulite facies metamorphosed supercrust
rocks (khondalite). The massif is close to the Wandashan
(Nadanhada) terrane in the east which is a part of the gi-
ant Sikhote-Alin Mesozoic accretional complex belt, so
that the junction area is of great significance to under-
stand the tectonic transformation of the PaleoAsian to
the Pacific tectonic regimes. The early studies generally
believed that the Jiamusi massif was a Precambrian mas-
sif involved into the eastern Asian Variscan geosyncline
fold system [9], or to the Paleozoic accretional orogen-
ic belt neighboring the craton [16] ,[28]. According to
the metamorphic formations, the Jiamusi massif is often
compared with the Bureya and Khanka massifs in Russia,

used to be named as the Bureya-Jiamusi (-Khanka) massif
[9]. Although the term is used by many researchers, its
meaning has been changed greatly. At present, the Jiamu-
si and Songnen massifs in the northeastern China, as well
as the Bureya and Khanka massifs in Russia, are consid-
ered an integrated microcontinent in the Early Paleozo-
ic[14-16],[43-45],[49]. The more popular forms of ad-
dress include the Bureya-Jiamusi paleoplate [15] and the
Bureya-Jiamusi-Khanka microcontinent or superterrane
[14]. Khanchuk [14] emphasized these massifs evolved
as a continent or a part of the continent, rather than the
epioceanic orogeny since the Middle Paleozoic. These re-
searches favor the view that the paleoplate or microconti-
nent was amalgamated together with the Argun-Hinggan
massif in the west along the Heihe-Nenjiang fault (China)
and Nora-Soukhotin fault (Russia) in the middle Paleo-
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zoic, forming a new Paleozoic continental plate. Zhang
[49] named it the Heilongjiang Plate. Xie [43] also pro-
posed that the northeastern China and adjoining areas
in Russia are composed mainly of microplates with the
Precambrian basement, on which the unmetamorphosed
Paleozoic sedimentary covers were developed after the
Salair orogeny. Milanovski [24] stated his belief that the
Bureya area in Russia and the northeastern China were a
paraplatform composed of several rigid massifs metamor-
phosed in the Early-Paleozoic. In recent years, Chinese
scholars further suggest that the Jiamusi-Songnen massif
and the Argun-Hinggan massif in the west once were two
independent microcontinents, which were amalgamated
together in the middle Carboniferous, on which a giant
Late Carboniferous-Permian sedimentary cover was de-
veloped. It is noteworthy that the sedimentary cover is not
subjected to the regional metamorphism [21-22, 4648,
52].Thus it can be seen that the Jiamusi massif as the east-
ern margin of the amalgamated continental plate plays a
major significance to understand its tectonic evolution in
the Late Paleozoic.

THE GENERAL FEATURES OF THE JIAMUSI MASSIF

The crystalline basement

The Jiamusi massif is located in the eastern part
of the Heilongjiang Province northeastern China. It is
bounded by the Heilongjiang mélange in the west neigh-
boring the Songnen massif [44—45] and by the Tongji-
ang-Mishan thrust fault in the east with the Wandashan
(Nadanhada) Mesozoic terrane. The massif is composed
mostly of the amphibolite-granulite facies metamorphic
rocks (khondalite) and granites of different ages. In the
earlier studies, the granulites and granites were suggested
to have been formed in the Early Proterozoic or Arche-
an [1, 6, 12, 19]. Wilde [37-39] had obtained the zircon
ages of prevailing 490-520 Ma and minor ages older than
700 Ma from sillimanite-garnet gneiss and garnet granite,
advancing for the first time that the Early Paleozoic granu-
lite facies metamorphism in the Jiamusi massif was relat-
ed to the pan-African orogeny. The standpoint is accepted
by some researchers [53—55]. Xie [41-42] got the zircon
age of 486 Ma from the S-type granite in the massif, fur-
ther supporting the high-grade metamorphism took place
in the Early Paleozoic. In recent years, a large amount of
zircon dating results show that the ages prevailing 500
Ma and in the Precambrian and evening the Archean are
widely recorded not only in the Jiamusi massif but also in
the Songnen and Argun-Hinggan massifs in the west [2—4,
10, 11, 18, 21, 23, 26-27, 34-36, 4042, 46, 48, 53-55].
According to the available zircon dating data (Table 1),
three age classes can be divided roughly in the individual
massifs: 490-522 Ma, 700-1900 Ma, and 2512-2871 Ma

in the Jiamusi massif, 499-508 Ma, 581-2465 Ma and
2543-2953 Ma in the Songnen massif, and 485-518 Ma,
601-1800 Ma, and 2500-2791 Ma in the Argun-Hinggan
massif, correspondingly. Although the statistics is incom-
plete, it is enough to indicate that the all massifs in the
northeastern China have the Precambrian, even Archean
crust and were subjected to the high-grade metamorphism
in the Early Paleiozoic. The tectonic significance of the
metamorphism remains a question. However, it holds that
this is an important orogenic event probably related to the
pan-African or Salair orogeny, because they are general-
ly simultaneous. What is more possible, it was deduced
that the Argun-Hinggan massif in the west was related to
the Salair orogeny, and the Songnen-Jiamusi massif in the
east to the pan-African orogeny, because the Silurian ma-
rine strata containing Tuvaella fauna in the Argun-Hing-
gan massif are widely distributed in the southeastern and
southwestern edges of the Siberian plate [31], but not
discovered in the Songnen-Jiamusi massif up to now.

Sedimentary Covers of the Jiamusi Massif

The crystalline basement of the Jiamusi massif is
for the most part covered by the Cretaceous sedimentary
basin, but the Late Paleozoic and Late Triassic strata are
widely exposed in the Baoqing-Mishan areas in the east-
ern margin (Fig. 1 c¢). The Late Paleozoic and Late Trias-
sic strata stretching in a N-S direction can be divided into
three sedimentary tectonic units of the Devonian-Lower
Carboniferous, Upper Carboniferous-Permian and Upper
Triassic, according to the sedimentary formations and
stratigraphic contacts (Table 2).

The Devonian-Lower Carboniferous

The strata are widely exposed in the eastern mar-
gin of the Jiamusi massif and composed mainly of the
marine sedimentary-volcanic formation. The Lower—
Middle Devonian strata consist of dominantly quartz
sandstone and carbonate rocks, overlying unconform-
ably on the Early Paleozoic granite [6]. The abundant
fossils represented by branchiopods, conodonts, and
corals in the limestone indicate the geological ages from
the Emsian of the Early Devonian to the Eifelian of the
Middle Devonian [32]. The basal conglomerate in the
bottom of the strata consists mainly of the gravels of
metamorphic rocks and granite of the basement. The
clastic zircon dating of the sandstone shows a prevailing
minimum age population of 480—-520 Ma and a few age
populations older than 750 Ma (Fig. 2), indicating the
Devonian sediments originated mostly from the crys-
talline basement of the Jiamusi massif. A suite of the
marine facies volcanic rocks in the area was previously
referred to the Late Devonia, but the new zircon datings
prove that the ages of the volcanic rocks are concen-
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Table 1. Statistics of zircon ages in the basement of major massifs, northeastern China.

Basements Lithology Zircon U-Pb ages(Ma) Data source
syenogranite 1134 .
biotite granite 2871 Song Biao et al. (1994) [29]

Wilde S.A. et al. (2000, 2001, 2003)

o garnet granulite 500, 502, 1100, 1900
2 sillimanite gneiss 496, 507,700, 900, 1050, [37-39]
= garnet granite 1300, 502, 1600
'z amphibolite 777 Xie HangQiang et al. (2008)
% banded migmatite ~ 843,1004 [41-42]
= granite 496 Gao FuHong et al. (2010) [2]
granitic gneiss 515,522 Wen QuanBo et al. (2008) [36]
dioritic gneiss 493
o o Enderbite in Russia 485 Karsakov L.P. (2008) [13]
'CM% % sillimanite gneiss 490 Zhou JianBo et al. (2010, 2011)
@ S garnet granite 522, 515, 510, 500 [53-55]
in China
granite 1873
biotite-quartz schist 772, 696, Pei FuPing et al. (2006, 2008)
1384, 1559, 1649, 1778, 2450,  [26-27]
= 2579, 2793, 2953
é mica-quartz schist 1749, 1886, 2002, 2208
£ quartz schist 1000, 1400, 1500, 1700, 1800
En metadiorite 1839, 1996, 2152 Wang Ying et al. (2006) [35]
A quartz sandstone 551,749, Meng En et al. (2010) [21]
802, 898, 903, 1833, 2500, 2503
metasandstone 503, 808, 951, 1857, 2442 Zhou JianBo et al. (2011) [54-55]
granite 508, 499 Liu JianFeng et al. (2008) [18]

metaclastic rocks
two-mica schist

1000, 1200, 1600, 1800,

Miao LaiCheng et al. (2007) [23]

= 2500, 2600
2 - granite 493,494, 518 Ge WenChun et al. (2005, 2007)
é Z  |amphibolite 490 [3-4]
& ‘2“ granodiorite 485
ED sillimanite gneiss 493, 496, 500, 949, 1373, Zhou JianBo et al. (2010) [53]
< plagioclase gneiss 1496, 2791,

biotite gneiss 496, 497,608, 1015, 1637

trated between 386392 Ma [22], corresponding to the
Eifelian-Givetian of the Middle Devonian. The bimodal
volcanic association and geochemical characteristics in-
dicate they originated in an extended passive continental
margin. The Upper Devonian consists mainly of terres-
trial facies tuffaceous sandstone and siltstone with in-
tercalated tuff and tufflava, in which the plant remains
indicate the Frasnian-Famennian ages. The Lower Car-
boniferous is composed of marine volcaniclastic rocks
with intercalated greywacke, in which the brachiopods
show the Tournaisian of the Early Carboniferous [25].
The biostratigraphic and isotopic evidences described
above indicate that the Devonian-Lower Carboniferous
sedimentary sequence is generally continuous in age. It

is the first sedimentary cover on the crystalline basement
of the Jiamusi massif.

The Upper Carboniferous — Permian

Starting from the Late Carboniferous, the
sedimentary setting in the whole northeastern China
changed greatly and a suite of the terrestrial facies
sedimentary-volcanic formation marked by abundant
Angara flora was formed. In the eastern margin of the
Jiamusi massif, the Upper Carboniferous is composed
mainly of conglomerate, sandstone, siltstone and
carbonaceous mudstone with recoverable coal layers, in
which the Angara flora represented by Angaridium sp.
in the lower part shows the geological age of the
Kasimovian-Gzhelian, indicating a sedimentary interval
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Fig. 1. Simplified geological map of the Jiamusi Massif and adjoining regions.

a — Major tectonic units: I — Argun-Hinggan massif, II — Songnen massif, III — Jiamusi massif, IV — Wandashan (Nadanhada) terrane,
V —North China plate. Major faults: 1 — Heihe-Nenjiang-Kailu, 2 — Jiayin-Mudanjiang, 3 — Tongjiang-Mishan, 4 — Jiamusi-Yilan, 5 — Dun-
hua-Mishan, 6 — Xilamulunhe-Changchun-Hunchun. b — Geological constituents of the Jiamusi massif; ¢ — The Late Paleozoic distribution

in the eastern margin of the Jiamusi massif.
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Fig. 2. The distribution of clastic zircon ages in the Early
Devonian sandstone.

about 40 Ma between the Lower and Upper Carboniferous,
but the most of the Angara flora in the upper part shows
the Gzhelian age, and partly up to the Asselian of
the beginning of the Early Permian [7] indicating the
sedimentary sequence from the Late Carboniferous to
Early Permian is continuous. The Lower-Middle Permian
is composed dominantly of the terrestrial volcanic rocks
with interbedded sedimentary rocks, in which the zircon
ages of the volcanic rocks are 263-293 Ma [21] that is
consistent with the geological age of the plant remains in
the interbedded sedimentary layers. The Upper Permian
consists mainly of the coarse clastic sedimentary rocks
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Table 2. Stratigraphic sequence in the eastern margin of the Jiamusi massif.

System | Series Stage Age Age (Ma) Stratigraphic Sequence in East Margin of Jiamusi Massif
Period |Epoch Name of Formation| Sedimentary Facies IsotopicFage (Ma) and
ossiic
Rhaetian 2085 Brachiopodas and
: = : marine-terrigenous Neocalamites sp.
Upper Norl.an ~228 Nanshuangyashan facies minimum age of clastic
Carnian ) 235 ].....zircon: 260 Ma___ .
2 Ladinian
@ |Middle e P ~242
= nisian
[ 247.2 transformation stage from active to passive continental margi
Olenekian
Lower 251.2
Induan
- A252.240.5 | T e e
g Changhsingian coarse clastic rocks .
(=2}
5 o A 254.2+0.1 Hongshan | Vi intercalated tuff| plant remains
9 Wauchiapingian
= — A 259.9:0.4
< Capitanian
= A 265.110.4
© Wordian
S i 2 268.8+0.5 . , .
< © -
€ 3 Roadian Yanggang intermediate-acid planr remains
s O D 2723405 volcanic rocks with
o c Kungurian Erlongshan | intercalated sedi- 263-293 Ma
S 279.340.6 mentary rocks
I Artinskian
5 290.1+0.1
£ Sakmarian
© ‘ 295.5:0.4
Asselian /> 298.940.2 terrestrial facies Noeggerathiopsis sp.
c Gzhelian ) clastic rocks with Angaropterlq/um sp.
i 303.7+0.1 Zhenzishan interbeded recove-|  Paracalamites sp.
§ Kasimovian rable coallayers Angaridium sp.
o] = 307.020.1 feenomre e e oo e e qeeme e e e
<] 2 Moscovian
0 & 315.240.2
s e Bashkirian
% g ) A 3232:04 uplift stage of Heilongjiang plate
O g Serpukhoviav
= 330.9+0.2
K] Visean
2 A 346.7+0.4 [T et et
= Tournaisian Beixing marine facies Brachiopodas
Famennian , 358.9+0.4 terrestrial facies
Upper D 3722416 Qilikashan tuffaceous sands plant remains
Frasnian and siltstone
g Givetian 2 3027216 ingzi Icanic rock 386-392 M
€ |Middie — J387.7:08 | -eotudingzi voleanic rocks e Ve
® Eifelian D 393.3+1.2 Heital shallow marine clastics Brachiopodas, Corals,
o Emsian eita and carbonate rocks Conodonts
P 407.6:2.6 oo Ccalonaisiore ] Lonodonts
O o]/ 4108228 [T
, 419.243.2 uplift stage of crystalline basement
1 1 500
Bassement metamorphic rocks and granites with Precambrian even Archean crust

with the intercalated conglomerate and tuff containing
abundant plant remains.

The Upper Triassic

The Triassic strata are generally absent from
broad areas of the northeastern China, only the Upper
Triassic strata are exposed in the Mishan area in the
southeastern margin of the massif, where the Upper

Triassic strata are composed mainly of the transitional
facies quartz sandstone, siltstone, silty mudstone, and
mudstone containing abundant brachiopods, locally
lying unconformably on the Permian volcanic rocks. In
recent years, a suite of possible Upper Triassic strata is
discovered in the Fujin area in the northeast of the Jiamusi
massif. The strata consist mainly of quartz sandstone,
siltstone and mudstone, which was previously referred
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as the Late Carboniferous [6]. The new investigations
have revealed that the gravel-bearing coarse sandstone
in the bottom of the strata overlies unconformably the
granitic gneiss with a zircon age of 500 Ma, in which
the gravels are predominantly metamorphic rocks and
granite, evidencing that the sediments came mainly from
the crystalline basement. The clastic zircon dating of the
coarse sandstone gives two prevailing population ages
of 255-280 Ma and 480-530 Ma, and a few ages older
than 750 Ma (Fig. 3), suggesting that the sandstones
were deposited after the Late Permian. Especially, the
plant remains of Cladophlebis sp., Podojamites sp. and
Neocalamites sp. have been identified in the mudstone
in the upper part of the strata, further proving the strata
formed in the Early Mesozoic. Considering the absence
of the Lower-Middle Triassic sediments in the whole
northeastern China, they can be determined as the Early
Mesozoic in age which originated mainly from the
basement and the Permian igneous rocks of the Jiamusi
massif. It is noteworthy that the Early Mesozoic coarse
sandstone described above contains a large number of
siliceous rock debris (chert), indicating that the siliceous
rocks in the Jiamusi massif existed before the accretion of
the Wandashan (Nadanhada) terrane of the Sikhote-Alin
complex. Therefore the viewpoints on the classification
of all the siliceous rocks in the region into the Wandashan
terrane maybe uncorrect.

Discussion on the tectonic evolution and its
geotectonic significance

The Jiamusi massif once included two continental
margins, one is the Songnen-Jiamusi microcontinent and
another is an amalgamated continent composed of the
Songnen-Jiamusi and the Argun-Hinggan microconti-
nents. In the Devonian-Early Carboniferous, the Jiamu-
si massif as the eastern margin of the Songnen-Jiamusi
microcontinent was situated in an extensional passive
continental margin, where the marine sedimentary-vol-
canic formation as the first sedimentary cover was de-
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Fig. 3. Distribution of the clastic zircon ages of the sandstone
in the Fujian area, northeastern part of the Jiamusi massif.

veloped on the basement. In the middle Carboniferous,
the Songnen-Jiamusi microcontinent collided with the
Argun-Hinggan microcontinent in the west along the Hei-
he-Nenjiang fault, forming a new amalgamated continent.
Consequently, the whole northeastern China was uplift-
ed, resulting in a regional sedimentary break about 40 Ma
from the Visean to Moscovian. After this, the Jiamusi
massif as the eastern margin of the new continent started
a new tectonic-sedimentary evolution. The Late Carbonif-
erous-Early Permian deposits as the first unitary sedimen-
tary cover were formed on the new continent, but their
sedimentary and tectonic settings were different in the
east and west. In the broad areas to the west of the Jiamu-
si massif, the prevailing volcanic rocks (284-307 Ma)
were widely developed under the extensional setting,
while in the eastern margin, the simutaneous terrestrial
clastic sedimentary rocks and coal-bearing formation was
developed. The evidences indicate that the whole north-
eastern China continent bore a postcollisional extensional
setting, while the eastern part was probably in a passive or
transform continental margin. In the Early-Late Permian,
the eastern part of the Jiamusi massif was transformed to
the active continental margin and formed a magmatic arc
composed of the volcanics and granites. These granites
were previously dated as the Precambrian [6], but the iso-
topic datings and geochemical studies indicate that the
part of them was formed in the Middle-Late Permian and
related to the subduction, such as the granite bodies of the
Caihe (254 Ma), Chushan (256 Ma), Qingshan (270 Ma)
and Meizuo (259 Ma) and so on [10, 40-42] . In the Up-
per Triassic, a suite of the transitional facies strata were
developed and overlain unconformably the Permian vol-
canics or the crystalline basement in the eastern margin of
the Jiamusi massif, indicating that the continental margin
was changed from the active in the Permian to the passive
in the Late Triassic. Because the Triassic strata are gener-
ally absent from the northeastern China, it is inferred that
the eastern margin of the Jiamusi massif was located in
a transform continental margin in the Early-Middle Tri-
assic.

According to the data of the Russian scholars [13,
14], the Bureya and Khanka massifs exhibit the similar
features with those of the Jiamusi massif. A zircon age
of 485 Ma of the enderbite from the Iman group and
some ages older than 700 Ma in associated metamor-
phic rocks in the Khanka massif had been obtained [13],
indicating that high-grade metamorphism occurred in
the Early Paleozoic and Precambrian crust in the Khan-
ka massif is similar to that in the Jiamusi massif. Espe-
cially, the Late Paleozoic and Late Triassic sedimentary
covers also existed in the eastern margins of the Bureya
and Khanka massifs. In the eastern margin of the Khan-
ka massif, the Devonian-Lower Carboniferous marine
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sedimentary-volcanic rocks, the Permian volcanic rocks
and associated Late Permian granites, as well as the Late
Triassic transitional facies sedimentary rocks are de-
veloped, in which the Devonian-Lower Carboniferous
sedimentary-volcanic rocks belong to a part of the Late
Paleozoic continental marginal volcanic belt [13] and
related to the rifting [14]. In the eastern margin of the
Bureya massif, the unmetamorphosed Devonian-Lower
Carboniferous marine and the Permian terrestrial stra-
ta are developed, which are overlain unconformably
by the Upper Triassic sedimentary rocks containing the
Norian bivalve fauna [13]. The evidences further prove
that the Jiamusi (including Songnen), Bureya and Khan-
ka massifs were a single microcontinent since the Ear-
ly Paleozoic [14-16, 49]. The microcontinent evolved
independently until it collided with the Argun-Hinggan
microcontinent in the west and formed a new amalgam-
ated continent in the middle Carboniferous. Zhang [49]
termed the continent as the Heilongjiang plate. In view
of the fact that the Heilongjiang (Amur) River is the
boundary river between China and Russia which passes
the massifs from west to east, the authors use the term
the Heilongjiang plate to express the new Late Paleozoic
continent. The tectonic and sedimentary features of the
Jiamusi, Bureya and Khanka massifs generally represent
the tectonic evolution features in the eastern margin of
the Heilongjiang plate from the Late Carboniferous to
the Late Triassic.

The Late Carboniferous-Permian volcanic-sedi-
mentary formations are widespread in the Heilongjiang
plate, but they differ in the formations. In the broad ar-
eas to the west of the Jiamusi massif, the Upper Car-
boniferous-Lower Permian sediments are composed pre-
dominantly of the extension-related volcanic rocks and
characterized by the terrestrial background in northern
part and marine one in southern part adjoining the North
China plate, but at the same time the terrestrial clastic
sedimentary rocks containing coal-bearing formations
were formed in the eastern margin of the Jiamusi massif,
indicating that the eastern margin of the Heilongjiang
plate represented by the Jiamusi, Bureya and Khanka
massifs was placed in a passive or transform continen-
tal margin setting in the Late Carboniferous-early of the
Early Permian. In the Early-Late Permian, a magmatic
arc composed of volcanic rocks and granites was formed
in the Jiamusi massif, in which the ages of the volcanic
rocks (263-293 Ma) are slightly older than those of the
granites (254—271Ma), indicating that the eastern mar-
gin of the Heilongjiang plate was transformed into an
active continental margin, probably related to the west-
ward subduction. The Triassic strata are generally absent
throughout the Heilongjiang plate, only the Upper Tri-
assic transitional facies strata are developed and over-

lay unconformably the Permian volcanics or crystalline
basement in the Jiamusi massif, suggesting that the east-
ern margin of the Heilongjiang plate experienced the
changes from a transform boundary in the Early-Mid-
dle Triassic to a passive continental margin in the Late
Triassic. After this, the eastern part of the Heilongjiang
plate was involved in the West Pacific tectonic regime
and experienced the continental marginal accretion in
the Late Mesozoic.

CONCLUSION

The Jiamusi massif is composed chiefly of the
Early Paleozoic metamorphosed basement containing
Precambrian, even Archean crust and three suites of
continental marginal sedimentary formations of the
Devonian-Lower Carboniferous, the Late Carboniferous-
Permian and the Late Triassic, which are similar to
those in the Bureya and Khanka massifs in Russia. The
Devonian-Lower Carboniferous sedimentary formation
represents the passive continental marginal evolution
features of the independent microcontinent composed of
the Jiamusi, Songnen, Bureya and Khanka massifs. The
regional stratigraphic break in the middle Carboniferous
was caused by the collisional uplift of the microcontinent
with the Argun-Hinggan microcontinent in the west,
indicating the formation of a new amalgamated
continent (Heilongjiang plate). Therefore, the Late
Carboniferous-Permian volcanic-sedimentary formation
is the first unitary cover on the Heilongjiang plate.
The Late Carboniferous-Permian and the Late Triassic
sedimentary formations in the eastern part of the Jiamusi-
Bureya-Khanka microcontinent generally represent the
evolutional features in the eastern continental margin of
the Heilongjiang plate. Summarily, the eastern margin
of the Heilongjiang plate mainly suffered the following
evolution stages from the Late Carboniferous to the Late
Triassic: (1) the transform or passive continental margin in
the Late Carboniferous, characterized by terrestrial facies
clastic rocks with interbeded recoverable coal layers; (2)
the active continental margin in the Permian marked by
the magmatic arc composed mainly of intermediate-acid
volcanics and granites; (3) the transform margin in the
Early-Middle Triassic characterized by the simultaneous
stratigraphic break, and (40 the passive continental
margin in the Late Triassic distinguished by the marine-
terrigeous facies sedimentary formation.
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Yucan Cunncoy, I'o E, Yxncoy 1[3anvbo, 1[33n Uoicono, Iy I[3anvbuns, @y Lw/ITuns

H03}1Hel'[aJ'l6030ﬁCKO-paHHeMe3030ﬁCKaﬂ TeKTOHHYECKAS IBOJIIOLUA BOCTOYHOM OKpauHbl MacCuBa

H3amycsl, CB Kuras

Maccus L[3siMychl SBIIsI€TCS [NIABHOM TEKTOHUYECKOW CTPYKTypoil BocTouHo# yactu CB Kuras, cocrosuiuii
B OCHOBHOM M3 paHHeTNa1e030ickoro (ok. 500 MitH jeT) MeTaMop(HUIecKoro KpUCTaTHIecKoro (pyHIaMenTa,
BKJTIOYAIOIIETO JOKEMOPHHCKYIO, apXeHCKyI0 KOpy M TPeX CBUT HEMETaMOp(H30BaHHBIX OCaIOuHBIX (op-
Manuii KOHTUHEHTAJIbHOM OKPaWHbI JICBOH-PAHHEKAMEHHOYTOJILHOTO, TT03/IHEKaMEHHOYTOJIFHO-TIEPMCKOTO 1
MTO3JHETPHUACOBOTO BO3pPAcTa, CXOAHBIX ¢ GopmanusiMu bypenHckoro n Xanka maccuBoB B Poccun. B neBon-
HIDKHEKaMEHHOYTOJIBHBIA TIEpHOJ] MUKPOKOHTHHEHT, BKJIIOYaromuii MaccuBbl L[3samycsl n CyHHsHb B Kurae
n bypeuncknii n Xanka maccusbl B Poccun, pa3BuBaiich He3aBUCHMO. BocTouHas yacTs mpeacTasisiia mac-
CHBHYIO KOHTHHEHTAJIbHYIO OKpanHy, Ha KOTOPOH MOPCKasl 0CaJ09HO-BYIKaHINYECKast (POPMAIst HECOIIIACHO
MIEPEKPBIBACT KPUCTAITMYECKUH QyHIaMeHT. PernonanbHelii cTparurpaduieckiii mepepeiB B cepeinHe
KaMEHHOYTOJIBHOTO Teprosia Ha Beei Teppuropun CB Kutast OblT CBsI3aH ¢ KOJUIM3HEH MUKPOKOHTHHEHTA C
ApryHp-XMHIaHCKMM MUKPOKOHTHHEHTOM Ha 3amajie, YTO MPUBENO K 00pa30BaHMUIO HOBOTO OOBEANHEHHOTO
KoHTHHEHTa (XdimyHi3sHcKas winta). CrenoBarenbHo, TO3AHEKaMEHHOYTOIBHO-TIEPMCKas ByJIKaHOTEHHO-
ocamoyHas (GopMaIus MPENCTABISACT MEPBEI 00MM TOKPOB Ha XA HMIMyHIBSIHCKON TumuTe. [lo3aHekaMeHHO-
YTOJNBHO-TIEPMCKHE U TTO3JHETPHUACOBBIE OCaqouHbIe (hopMary B BOCTOYHON yacTu L[3samycei-bBypes-Xanka
MHUKPOKOHTHHEHTA XapaKTEPH3yIOT SBOJIIOIMIO BOCTOYHOI KOHTHHEHTAJIBHON OKPaMHBI X 3Ty HI3THCKOH IUTUTHL.
B nemnom, BocTouHast okpanHa X HITyHI3STHCKOH IUHTHI TpEeTepIeia CIeAYIONIE YEThIPE CTaANH 3BOJIIOINH OT
MI03HETr0 KapOOoHa 0 TTO3/IHETO Tpuaca: TpaHC(OPMHAs MIIM TACCHBHAS KOHTHHEHTAJIbHASI OKPAMHA B IO3HEM
KapOoHe, MpeAcTaBIeHHas 00JOMOYHBIMI ITOPOIAMH KOHTHHEHTAIBHON (par, copepxamiell yroisHbIe CIIou;
aKTHBHAasi KOHTHHEHTAJIbHAS OKpanHa B IEPMU C MarMaTH4IecKOi Tyroi, CIOKCHHOW B OCHOBHOM CPEIHEMH H
KHCJIBIMHU BYJKaHUTaMHU U TPaHUTaMU; TpaHC(OPMHasi OKpanHa B paHHEM-CPEIHEM TpHAace, MPEACTaBICHHAs
OZIHOBPEMEHHBIM CTpaTUrpaIIeCcKUM NIEPEPHIBOM, 1 ITACCHBHASI KOHTUHEHTAIbHAS OKparHa B O3IHEM TpHace,
MIPEJICTaBIICHHAS 0CaOYHON (hopManueii MOpCKOH TeppUTEHHON (arnu.

Knioueswie cnosa: maccus Lzsimycbl, XoMIyHI3IHCKAS IIMTA, KOHTHHEHTAJbLHAas okpanHa, CB Kuras.



