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DISCOVERY OF KULUN COMPLEX IN THE EAST PART OF THE NORTHERN
MARGIN OF NORTH CHINA PLATE: Tectonic Implication
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Abstract: The Kulun complex, mainly composed of Late Paleozoic meta-volcanic rocks, has been newly discovered in
Kulun Qi area on the border between Liaoning and Inner Mongolia in the east part of the northern margin of North China
Plate. The profile survey confirms the rock association of Kulun complex including tuff, andesite and metasedimentary

rock. The zircon LA-ICP-MS U-Pb isotope test for the tuff shows 391.0+3.7 Ma, indicating the formation age of Middle

Devonian. The geochemical characteristics show that the complex was formed in later island arc environment. The
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tectonic evolution process of the Paleozoic accretionary orogenic belt in the east part of the northern margin of North
China Plate is established through the study of the newly discovered Middle Devonian Kulun complex and related
Paleozoic sedimentary events, magmatic events and deformation, combined with the research results of the Paleozoic
complex, magmatic rocks and volcanic sedimentary strata in the area. The orogenic belt has experienced the Silurian
active continental margin stage, Devonian arc-continental collision stage, Carboniferous-Middle Permian active
continental margin stage and Late Permian collision orogenic stage. The Silurian Fangjiatun and Xibiehe rock formations
were formed in the back-arc basin environment, indicating the study area was in the active continental margin
environment during the Ordovician-Silurian. The volcano-sedimentation of the Devonian Kulun complex is the result of
arc-continent collision, accompanied by magmatic activity under extensional background. The study area underwent
pull-apart again under the post-collision extension background, and received the deposits of Baijiadian rock formation
and Jiujuzi rock formation in the Carboniferous-Middle Permian, leading to the formation of the volcanic island arc of
Tongjiatun rock formation. In the Late Permian, continent-continent collision occurred with the closure of Paleo-Asian
Ocean, and the post-orogeny continued to the Triassic.

Key words: Kulun complex; accretionary orogenic belt; Xing’an-Mongolian orogenic belt; North China Plate; Paleozoic;

tectonic evolution
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Tectonic location and geological sketch map of the study area

Fig. 1
1—26VU R (Quaternary); 2—HAUHEIZ (Mesozoic strata) ; 3—F B A K A4 (Early Permian Tongjiatun rock fm.); 4—M S5 & 54
(Late Permian Yemaotai rock fm.); 5— F AR F41 (Upper Carboniferous Jiujuzi fm.); 6— F AR FE 1 FKIE4 (Lower Carboniferous Baijiadian

fm.); 7—He#E I ER 24 (Middle Devonian Kulun complex); 8—Hfs 84 74 53 54 (Late Silurian Xibiehe rock fm.); 9—
); 10— R (Changchengian); 11—W. ¥/ AE K % (Early Cretaceous granite);
Jurassic granite); 13— RZ AL & (Middle Jurassic granite); 14—RARF LN & =S ANKE (A (Late
Triassic Shichang quartz diorite); 16—t =N (FL22EF ) (Late Triassic Zhalanyingzi diorite); 17—#f — & “ KL= (K =T ) (Late
Permian Dasanmazi monzogranite ); 18— — &N %H (53K K3 ) (Late Permian Zhangdaba diorite); 19—/ & K ALK A (HZKEH) (Middle
Permian Tianjiawopu monzogranite ); 20— & 146 54 %A (T 2 BLit ) (Middle Permian Xiakulitu granite); 21— & i — K A6 5 A (KX DL ) (Middle
Permian Dazhaobei monzogranite); 22— —F it “ K AL & (IFPUKF ) (Early Permian Haosijiazi monzogranite); 23—5 — & ALK A (R 4)
(Early Permian Bukejin quartz diorite); 24— 35 B 7€ 54 IN & %4 (Early Silurian granodiorite); 25— JT i A 48 i) [N 1 %5 (Mesoproterozoic
granodiorite ) ; 26—t RN KA ( Mesoproterozoic diorite ) ; 27—t K AER A ( Mesoproterozoic monzogranite ) ; 28— Ay i 4 AR IR
(Archean crystalline basement) ; 20—k A7 R4/ (fossil sampling point); 30—Wi/Z (fault); 31— BAIC AL (tectonic boundary); 32—#Eeil #
(plate boundary); 33—#IF5% X G Bl (study area); P ANE—-ZE T B2 (Xar Moron River-Yanji fault); @74~ )5 24 ( Chifeng-Kaiyuan fault); @
FAb-# 111754 (Dunhua-Mishan fault) ; @K %~ W24 (Yilan-Yitong fault) ; ®EIT~H & Ki%d (Nenjiang-Kailu fault)
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Table 1 Paleozoic stratigraphy of Kulun Qi of Inner Mongolia and Faku of Liaoning areas
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Fig. 2 Section of Devonian Kulun complex at the Kulun Qi quarry in Tongliao City
1—4f5 00 2 (Quaternary ) ; 2—24¢ 5 28 JiiJé 4 (epidote meta mudstone ) ; 3—%5 5T 45 (calcareous mudstone ) ; 4—JS T & i 5 JB #E JK 45 (rhyolitic crystal
lithic tuff) ; 5—2 ML TTHR BT U8 & (silty carbonaceous mudstone ) ; 6—%%%i5 A5 JTifik 5 Jé # (epidote meta carbonaceous mudstone ) ; 7—Hk)5T 44 = Ve T bR &

(carbonaceous sericite argillaceous slate); 8—M FI4% %5 FEJfi 7 (carbonaceous epidote siliceous rock ); 9—fk 5t 28 == Je AL A (carbonaceous sericite

argillaceous slate); 10—28 = FH{LEE KA (sericitized tuff); 11—47

SR (sericite carbonaceous slate); 12—REILEEIK A (silicified tuff); 13—2k%F

AR [ My e 45 (epidote metamorphic silty mudstone ) ; 14— (slate) ; 15—28 = JE AR A (sericite arglllaceoub slate); 16— =22 1115 (biotite

andesite ) ; 17—78 BTS2 52 T8 i 8 58K & (metamorphic dacite lithic crystal tuff); 18—78 T34 FUka 45

E(metamorphlc dacite ignimbrite); 19—

I3 it B 5 B BE KA (metamorphic crystal lithic tuff) s 20—78 5T 342 5 i B 45 JH BE S (metamorphic dacite crystal lithic tuff); 21—728 BTe <4 i i JE 5

JEBE K45 (metamorphic dacite crystal lithic tufflava); 22—748 it %% 1L T4 B 5 KA (metamorphic andesitic lithic tuff) ; 23—24%75 RHE) 75 1~

A5 (epidote

clinozoisite altered rock); 24— 2% &k 111 ff i A (altered volcanic breccia); 25—¥8E K & (wuff); 26—IAN K & (diorite ) ; 27—H4 3 A1 ik & (tectonic
breccia); 28—MWr/=(fault)
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x2 ERZETTRKEHERPTIEA LA-ICP-MS U-Pb HH&ER
Table 2 LA-ICP-MS zircon U-Pb dating results of metamorphic tuff samples in Kulun complex
A Ma
K5 Pb/10®  Th/10°  U/10°° Th/U  #Pb>U 1o 25pp/8Y 1o
2Tph/EY 1o 25ph/7EY 1o
TW14KL001-01 1 107 141 0.75 047179 0.01969 0.06275 0.00101 392 14 392 6
TW14KL001-02 9 85 11 0.77 046781 0.01686 0.06207 0.00094 390 12 388 6
TW14KL001-03 6 62 78 0.80 047115 0.01821 0.06219 0.00096 392 13 389 6
TW14KL001-04 213 213 416 051  7.46078 0.10153 0.39951 0.00521 2168 12 2167 24
TW14KL001-05 165 212 418 051 466875 0.06295 031406 0.00407 1762 1 1761 20
TW14KL001-06 15 78 206 0.38 047502 0.01333 0.06289 0.00089 395 9 393 5
TW14KL001-07 97 36 269 013 475444 0.09245 031493 0.00443 1777 16 1765 22
TW14KL001-08 10 107 122 0.88 047301 0.01693 0.06279 0.00096 393 12 393 6
TW14KL001-09 10 75 127 059 047918 0.02292 0.06302 0.00108 398 16 394 7
TW14KL001-10 150 125 248 050  10.26069 0.15839 0.46346 0.00632 2459 14 2455 28
TW14KL001-11 17 136 213 0.64 047387 0.02021 0.06282 0.00103 394 14 393 6
TW14KL001-12 133 266 314 0.85 461796 0.07607 031483 0.00425 1753 14 1764 21
TW14KL001-13 13 84 167 050 046454 0.01526 0.06211 0.00092 387 11 388 6
TW14KL001-14 362 71 1022 0.07 464609 0.06368 031332 0.00409 1758 11 1757 20
TW14KL001-15 256 81 465 0.17 974907 0.12458 0.45323 0.00589 2411 12 2410 26
TW14KL001-16 167 76 459 017 456494 006818 031337 0.00416 1743 12 1757 20
TW14KL001-17 84 60 221 027 472719 0.08725 0.31511 0.00440 1772 15 1766 22
TW14KL001-18 145 92 390 024 458139 006815 031419 000417 1746 12 1761 20
TW14KL001-19 217 70 632 011 429496 0.06834 029972 0.00403 1692 13 1690 20
TW14KL001-20 237 56 698 0.08 424197 0.05882 029830 0.00390 1682 1 1683 19
TW14KL001-21 9 114 100 114 043074 0.02394 0.06209 0.00113 364 17 388 7
TW14KL001-22 15 153 185 0.83 045129 0.01527 0.06257 0.00094 378 1 391 6
TW14KL001-23 135 95 375 025 431179 0.07040 0.30002 0.00406 1696 13 1691 20
x3 ERFERBEEERUERS
Table 3 Petrochemical compositions of clastic rocks in Kulun complex
5 A Si0, ALO; Fe0; FeO KO NaO CaO MgO  TiO, P,0s  MnO Los psvill
1 s R e 5500 1550 526 467 316 194 1057 141 077 025 018 135 100.06
2 BB A 6084 1660 532 288 306 316 234 189 08 023 009 288 100.07
3 WRBmRFERAE 6379 1685 515 225 3.4 1.1 126 183 071 0.092 0095 329 99.82
4 g R e s 62.03 1400 445 354 181 307 743 107 071 016 016 163 100.04
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meta mudstone ) ; 2—45 1875 ( calcareous mudstone ) ; 3—Hk Bt 45 25 e it
Bz % (carbonaceous sericite argillaceous slate); 4—%¢ ¥ 75 i ¥ &

(epidote meta mudstone )
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