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COMPOSITIONS OF TECTONIC MELANGE IN WUNUER AREA,
DAXINGANLING MOUNTAINS: Geological Implication
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Abstract: The Wunuer tectonic melange is composed of rock blocks and matrixes with different properties, belonging
to sandy tectonic melange. The blocks can be sorted into local blocks and exotic blocks, which are various in size,
composition and shape, disorderly distributed in the melange. The matrix is foliated argillaceous rock or phyllite slate,
with intense shear deformation and disordered schistosity, distributed around the blocks. The comprehensive study
shows that the Wunuer tectonic melange, obviously different from the slump deposit of sedimentary origin, is a typical
sandy tectonic melange, serving as an important part of Xinlin-Xiguitu suture zone.
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Location and geological map of the study area

1—hg 2 (ophiolite); 2—#5 F# (blueschist) ; 3—#F 4 (gabbro); 4—H8F&H (suture zone); 5—HH A (Mesozoic-Cenozoic); 6—KE 14
(Daminshan fm.); 7—JRHKIMZH (Niugiuhe fm.); 8—#fi 21 (Luohe fm.); 9—Z 4] (Duobaoshan fm.); 10—f ik 22 1E K 4E ixi & ( Carboniferous
syenogranite); 11— 2 "KLK A (Carboniferous monzogranite); 12— L IN KA (Carboniferous granodiorite); 13— A 404 BN KA
(Carboniferous quartz diorite); 14—ii B 28 #E K 7 (Silurian gabbro); 15— B 2846 b4 IN 4<% (Ordovician granodiorite); 16— B 28 — K 48 i 4
(Ordovician monzogranite); 17—E4%IE 224 (ophiolite melange); 18— V) JFiA4 18 TR 4% 4 (sandy tectonic melange); 19—W7)Z (fault); 205X (study area)
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Fig. 2 Geological map of sandy tectonic melange belt in Liushisimiqiao area, Wunuer Town
1—& 558 shFRDBR A R (Holocene alluvial gravel and marsh mud); 2— ¥ 58i4e5% JE A (Upper Pleistocene residual slope wash); 3—K Rl
AL T MBREE RS (dacite breccia-bearing tuff of Daminshan fm.); 4— S HAEK S (Wunuer reef limestone ) ; S—UB BT 414 4 5 BRAD 2 (brown
pebbly sandstone of Nigiuhe fm.); 6—/K AT HARMA (gray phyllite slate) ; 7—28 L SUTMELEEE KA LR O RETIR A ik Fi A (metamorphic thyolitic tuff
lava, green siliceous mudstone and silicalite); 8—3FE 44 (felsite); 9—A FEfk (quartz vein); 10—K B G KA (gray microcrystalline limestone ); 11—
PRI (white marble); 12— K& A& TRMAN S . B:% (grayish yellow gravel-bearing coarse sandstone, conglomerate); 13—k iz, Tk &
(silicalite and siliceous mudstone); 14—T-HURHR A (phyllite slate); 15— K 5 = 1R 4 3575445 (dark gray trilobite-bearing metamorphic quartz
sandstone); 16— #AL T HCR A (foliated phyllite slate); 17—3& % 5T & f Wk BE JK A (dacite breccia-bearing tuff); 18— Vit 8 5 45 45 Bk JK 4
(metamorphic rhyolitic tuff lava); 19—Hbii 2k (geological boundary); 20— 52k (lithologic boundary); 21—z (reverse fault); 22—IEWiZ
(normal fault); 23—+ JFUA B 187 )2 (unidentified fault); 24—fE 5 ff1 i # 47 (siliceous breccia zone); 25— ¥ AL T (AR BEM A ) (ductile shear
zone); 26—HLJZ 4R (stratigraphic attitude ) ; 27—7F B4 T H 7K (foliation attitude of deformation zone); 28— HiZk (section line)
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Fig. 3 Profile of tectonic melange in Liushisimigiao area, Wunuer Town
1—REIMT 41 (Niugiuhe fm.); 2—KE (1141 (Daminshan fm.); 3—5% QB K A (Wunuer reef limestone ) ; 4—22 % (1141 (Duobaoshan fm.); 5—#T 4
(Luohe fm.); 6—AFHL 2 i M BRI 455 K 4 (metamorphic dacite breccia-bearing tuff lava); 7—28 SR FE 25 5E K 7 (metamorphic rhyolitic tuff lava);
S—IRJT A VRHE A i U 5 A8 i 800 25 F R4 445 8 K 7 1 JZ (mudstone,, argillaceous silicalite and siliceous rock interbedded with metamorphic
thyolitic breccia-bearing tff lava); 9—JK {07 =M 1 G 8L 2 (gray trilobite-bearing quartz sandstone); 10— PEBUIHF (254 BEE 7 ) (ductile shear
zone); 11— BRAL T MR AR A (foliated phyllite slate); 12— Jii 75 (siliceous rock ); 13— ff K 75 (microcrystalline limestone); 14— HUR AR &
(phyllite slate); 15—2E4x S RIS S (metamorphic pebbly sandstone and siltstone ) ; 16—1EW{Z 3% K7)2 (normal/reverse fault)

Z BB RE KL 130 m, 250129 30 m, /)
FHERHZ 20 em, G55 5 em. A =i sk A BANE
BB, 3 R TRIE M, 2258 %€ N Neseuretus? sp., FHAL
S B . A R A REAE 4 X L %
PN JE L SR RS AT 4

BRA DA A B IR NA—, BB G A
BRIE , KRERKHNZ 40 m, HHIZ) 20 m, /NE K2
30 em, BN 15 em, G314 Z4EL , 848 BUBY D Bodi A B
L. AR AR 2 KR A RS o AR
%, ATE SR — B R], BOERTZ S R e
A CLIEAE

IR AP A TE F BTSSR 18
TWAYIRE B KA. AR — BRI, REK
W2y 50 m, EENZY 25 m, /DERKZ 10 em, 2
5 em, P AT Z%EL, R BB BOARCA T L AT S S
WUHE KR AR —2, A, N8 S HE IR
.

KrEad: FE IR SUTIE A & A e L 5T
TR G BE S . BT A58 K 2 2 5 LA
FEAA, SR ARG ESEEICAE R R R ILAL
FEA AR, BFFEARSEOE , KEKMZ) 60 m,
B2 20 m, /NE KB 25 em, A2 10 em, 40 A
Z=L, B AR BUBY D B A i G .

YR A MR A, BB ERe R E LR
JE AR BRI AL 20 m, A2 10 m. A A

RS AR R RORAE. A ERRIE S B 227
AR, HHE00 Sy B R 2.

RILA B Rk, s oA w7, 2R
P AR, K2 60 m, ENZ) 30 m. AR
FI P, BRI AR Sl 254, Uk |, Rl a2
MEH R, B RS B I A g, N2
SRELETIE, A HARREs R, WF9E X b2 2N LR
RAANRAR, X2 TR . X R 7E
LT AT 1110 R AR X R E A KBRS, 5
A B R G A S RIS ARFLPIAS — i AR
AaSZshd MR, A0S REEATIR
KA 57, SR R B A SR T4, 4
RS AR

LT . MR R Ve 41 F BRAL K e, U
Il Z R B AR T BAR A K, BV R 1 e
P A AL A AR T SR &N, BT D) I B R
H ., Z25A AT,

3 RZE A E R R R [E]

R A MU — 2 H GBI N2, 2
a3 PR A A B 2 TR O T AR, IX R
M SR A A P PE B AR 1 0 Sl i P Bk L o
PRI 5 BT MRl OC R K A 6 B A, T Xy
& IRZ A MPUI R HERL . DRI A i
FPR— BN ZETE i SR B ART S TS, e mT LU


http://www.fineprint.cn

668

2023 4

i
P
)

|+ []s |

r

528 7 I [~ [An [e|u
B4 75 PR PRI BAS) 6 VR 2 R L f61) R o ]

Fig. 4 Large scale geological map of sandy tectonic

a

E

melange in Liushisimiqiao area
1—28 5 A b4 (04h, metamorphic quartz sandstone ) ; 2—ffIBRIR K 7
(Dwrl, brecciated limestone); 3—7E L% % M BRIE LS BEIR G (Daod,
metamorphic dacite breccia —bearing tuff lava); 4—[1 & K # & (Qnj,
white marble); 5—H B THBORM A (D,on, foliated phyllite slate);
66— K 4 (Dwrl, microcrystalline limestone ) ; 7—# #8 (8.8 & ki 7
(Dyn, yellowish brown metamorphic pebbly sandstone); 8— 54k 75 4
N K% (yd0, metamorphic fine granodiorite); 9—7% 7 54 B %5 (v,
metamorphic granite porphyry); 10— 5T 28 (geological boundary);
11— Wi 2 (reverse fault); 12—= M B fk A £ (fossil site of trilobite)

TRES 5 TR SR Aoty e B S P AR, IRHAG
ZRETHRI. 2) WIEIRIA TR Z 29I,
JE WAL A TE R BTV TR A2 2R s DUBURSRME
BUEEFA—EBBTYI, — B i R S DT K
BRI TIE L 3MEIRACA S5 F N R i
Hef s GURUR BERLS b T 2 OR DO k. 4) M
TRAE B2 ARG TR, TE R [A] 5 Mg
Bl BT DI 18] — 2 AR SRR A S R A
TEGE B PP T #RRETE AL, — it 1] 5 =

XTHC LA ERHIE, SIUHIR S 8 TR A o
BEAEMPMBIUIERT , 5 b T HUZ A s,
AP S I A A s A BB T PR AR R
A ki E S b s M AR, 2
22T i AR5 BE TR TS B YR B 52 2 B e 5 Z1 AR
¥, bR E  BSa i, IR AN E B
T -EEE S b, 5 S s aeA g,
E— A UL A RS IR A, T E At B R A AR I 35
HEFH.

M BRI, RIS AR IR R AR R M i A
B8 AT R R LI A K 1L 525 B (382.423.7 Ma)®,
TR A TR BE o v e 2t i U kT 21 5 PR AL K
T, e TIRACHTE BRI T BR 5T XA et
FIAE 7 (329.7+5.0 Ma)OK K A=A AR TE , BRE TR
FATE AR ERR. Bk, TRZAA R R R E R
382~329 Ma.

4 #ig

(1) I B V0 o i) 38 TR 2% H ) 3 R R e
PR 534 B, HE A it S 455 D A R o A e
UAOEZE FIAN - KSR /N~ I5 1 Ayl e =g (g | A
LA R T R RESEA Y .

(2) S H PR Bt SR ACA 5 b N2 s
Fefinh, N FAA) i P R T S A e A

(3) I H e b Bt i R A 5 & DU H- I kIR A%
HHEAE WA RS G E AR, R T
BRI AR G 1 ) BT 2

S % 3Lk ( References ) :

(184, Elfh, skortg, & MG IR )] B A%, 2018,
34(10): 2819-2844.
Xu B, Wang Z W, Zhao L Y, et al. The Xing-Meng intracontinent
orogenic belt[J]. Acta Petrologica Sinica, 2018, 34(10): 2819-2844.

(24, By, BIPCD, S5, 26583 L ET b A AR 3 e 20 04K
[J]. #H%3R, 2014, 30(7): 1841-1857.
Xu B, Zhao P, Bao Q Z, et al. Preliminary study on the pre-Mesozoic
tectonic unit division of the Xing-Meng Orogenic Belt (XMOB)[J].
Acta Petrologica Sinica, 2014, 30(7): 1841-1857.

[3]3k24, SEE, B, & R KPS AL X 2k i ) 5
LB S]] AR 2= 4 GhERE 0, 2012, 42(5):
1269-1285.

OFIMA, 5. NEEH ST LAY PERLIIE 1:5 7 I S A 4G s 8 4 55 U S BA, 2019.


http://www.fineprint.cn

5% 6 TR BH A5 - OB B U H i DX R 2 o Y 2L S i 7 669

Zhang X Z, Ma Y X, Chi X G, et al. Discussion on Phanerozoic
tectonic evolution in northeastern China[J]. Journal of Jilin University
(Earth Science Edition), 2012, 42(5): 1269-1285.

(4 ] DO, R, SRR, AE. AR DX B A A 1 - DT

SREURLT]. HMK S R AL ), 2008, 38(5): 719-
725.
Zhang X Z, Zhou J B, Chi X G, et al. Late Paleozoic tectonic-
sedimentation and petroleum resources in northeastern China [J].
Journal of Jilin University (Earth Science Edition), 2008, 38(5):
719-725.

[5IXKTT, 5k, S8, 4. ZRAUHh DXt AR AR XKy 1 vt Ak [T .
FPEHLT, 2010, 37(4): 943-951.

Liu Y J, Zhang X Z, Jin W, et al. Late Paleozoic tectonic evolution
in Northeast ChinalJ]. Geology in China, 2010, 37(4): 943-951.

[6]LiuY]J, Li WM, Feng Z Q, et al. A review of the Paleozoic tectonics
in the eastern part of Central Asian Orogenic Belt [J]. Gondwana
Research, 2017, 43: 123-148.

[7 X7, ks, #afh, & hEARA U XiEgea ] S Ak,
2019, 35(10): 3017-3047.

Liu Y J, Feng Z Q, Jiang L. W, et al. Ophiolite in the eastern Central
Asian Orogenic Belt, NE China[J]. Acta Petrologica Sinica, 2019,
35(10): 3017-3047.

[8]iHhikni, KOG IL Bt AU A9 AL D . K& MR
2015.

Feng Z Q. The Paleozoic tectono-magmatic evolution of the northern
Great Xing’an Range[ D ]. Changchun: Jilin University, 2015.

[9]Feng Z Q, Liu Y J, Li L, et al. Subduction, accretion, and collision

during the Neoproterozoic-Cambrian orogeny in the Great Xing’an
Range, NE China: Insights from geochemistry and geochronology of
the Ali River ophiolitic mélange and arc-type granodiorites [J].
Precambrian Research, 2018, 311: 117-135.

(101 idsai, XA, £8, 5. RICKIELISIC Bt 4 T 25 530 A

Fe 55 XSRS WAL R R BEAELT ). H#RTZ%, 2019, 26(2): 120-
136.
Feng Z Q, Liu Y J, Jin W, et al. Spatiotemporal distribution of
ophiolites in the northern Great Xing’an Range and its relationship
with the geotectonic evolution of NE China[J]. Earth Science Frontiers,
2019, 26(2): 120-136.

(11 i, sk, Shaker, 5. o E AR L X ARG I A S 5 st i

L) ). A 5 RIS HIT L 2009, 30(5): 530-538.
Zhou J B, Zhang X Z, Ma Z H, et al. Tectonic framework and basin
evolution in Northeast China[J]. Oil & Gas Geology, 2009, 30(5):
530-538.

[12]skae, FRER, T4, hEmgscE r oA 8RR IR .

FASM, 2003, 19(1): 1-8

Zhao Q, Zhou G Q, Wang Y. The distribution of time and space of
Chinese ophiolites, and their tectonic settings [J]. Acta Petrologica
Sinica, 2003, 19(1): 1-8.

[13 R, 25K %, KR, 4. g EAIUAUR t gh st Hu Kt (U IR

FAF—EAL T BRR K AE A 55 A LA-ICP-MS MARESE [ 1.
BRI E R (BRI, 2015, 45(2): 364-373.
Shao J, Li Yo F, Zhou Y H, et al. Neo-Archacan magmatic event in
Erguna massif of Northeast China: Evidence from the zircon LA-ICP-MS
dating of the gneissic monzogranite from the drill[J]. Journal of Jilin
University (Earth Science Edition), 2015, 45(2): 364-373.

(14130, PVRRH, FEAS, S5 2521 1L I FR IR 8 M 5 H a1k
FE[T). HIERBIEE, 2019, 44(5): 1620-1646.

Xu W L, Sun C Y, Tang J, et al. Basement nature and tectonic
evolution of the Xing’an-Mongolian Orogenic Belt[J]. Earth Science,
2019, 44(5): 1620-1646.

[15]Zhang Y, Pei F P, Wang Z W, et al. Late Paleozoic tectonic evolution
of the central Great Xing’an Range, Northeast China: Geochronological
and geochemical evidence from igneous rocks[J]. Geological Journal,
2018, 53(1): 282-303.

[16 WX TER], ZEMRIR, IRIRBE, 45 MSEAREM A R - ﬂéﬁ

o TS S A R A U-Pb AR RIESE (T ).
24k, 2016, 32(9): 2807-2822.
Zhao Y L, Li W M, Wen Q B, et al. Late Paleozoic tectonic framework
of eastern Inner Mongolia: Evidence from the detrital zircon U-Pb
ages of the Mid-Late Permian to Early Triassic sandstones [J ]. Acta
Petrologica Sinica, 2016, 32(9): 2807-2822.

(17 TR, XKL, 2RI, 45 ROCEWE h Bl A st — R S it

WA REB B 41 LA-ICP-MS U-Pb 4Fify S MR XL [T]. HERB}2E
2018, 43(6): 2055-2075.
Zhao Y L, Liu Y J, Li W M, et al. Detrital zircon LA-ICP-MS U-Pb
age of Late Carboniferous to Early Permian sandstones in central
Great Xing’an Range and its geological significance[J]. Earth Science,
2018, 43(6): 2055-2075.

(18 JHR~A 0. PN 5t AL JRBT b X BB 2 22 52 111 2 B 3R Ak 2 R A S
HBRR L) ], FMT, 2018, 37(4): 21-28.

Shao X F. Geochemical characteristics and geological significance of
the Ordovician Duobaoshan Formation located in Dula’er Bridge in
Inner Mongolia[ J ]. Jilin Geology, 2018, 37(4): 21-28.

(1912 EE, 2, skERZE, 4. 2472 b v 30 B by 20 1 1 TURH 36
[J]. BUCHLST, 2016. 30(5): 1061-1071.

Chen A X, Zhou D, Zhang Q K, et al. Tectonic and sedimentary
environment in the Ordovician period of central Xing an block [J].

Geoscience, 2016, 30(5): 1061-1071.

(T #:% 698 71 /Continued on Page 698)


http://www.fineprint.cn

698 Hh,

=

2023 4

[19 ]Belousova E, Griffin W, O’Reilly S Y, et al. Igneous zircon: Trace
element composition as an indicator of source rock typelJ ]. Contributions
to Mineralogy and Petrology, 2002, 143(5): 602-622.

[20]Yang J H, Cawood P A, Du Y S, et al. Large igneous province and
magmatic arc sourced Permian-Triassic volcanogenic sediments in
ChinalJ]. Sedimentary Geology, 2012, 261-262: 120-131.

[21 &S, Xk, £, . ARt TR L HE R rEmE 2],

MRS, 2018, 25(6): 124-135.
Zhao Z D, Liu D, Wang Q, et al. Zircon trace elements and their
use in probing deep processes[.]]. Earth Science Frontiers, 2018, 25
(6): 124-135.

(22 [ B, T, FHbsE, &5 Z0e ARG 1A A 3 = A

B510 LA-ICPMS #5417 U-Pb 4F#% ROBRTE LT . B0 P2 2as,
2006, 25(6): 455-462.
Chen J L, He S P, Wang H L, et al. Zircon LA-ICP MS U-Pb age of
mafic dykes in the area between the Qinling and the Qilian orogenic
belts and its geological implications[J |. Acta Petrologica et Mineralogica,
2006, 25(6): 455-462.

[23]F4&N, RERK, Eo35k, 5. JLRE/NERPORIEE TR ERA

R IR (L2 AT SHRIMP 4E 1% R )5 55 ST ] P ERLE D 4R
(hERAFS2) , 2007, 37(10): 1301-1313.
Yan Q R, Chen J L, Wang Z Q, et al. Geochemical characteristics,
SHRIMP age and geological significance of light intrusive rocks in
pillow lava of Xiaowangjian, North Qinling [J]. Science in China
Series D (Earth Sciences), 2007, 37(10): 1301-1313. (in Chinese)

[24]E2N, B4, BRisEk, 4. jt%%ﬁ%@?éﬁﬂﬂﬁ‘?ﬁ?@ﬁkm%

U ) M BR AR AF RN 3 205 SHRIMP ARAY R HC s LT ). i
#it, 2007, 81(4): 488-500.
Yan Q R, Wang Z Q, Chen J L, et al. Tectonic setting and SHRIMP
age of volcanic rocks in the Xieyuguan and Caotangou groups:
Implications for the North Qinling orogenic belt[J]. Acta Geologica
Sinica, 2007, 81(4): 488-500.

[25 )0k, WRPHe, IR, 45, JbZIR AR B ZREFFRE K L A4 A 1

LA-ICP-MS U-Pb T4 K Fist 5 5 C[) ). #2284, 2012, 19
(4): 118-125.
Zhao J, Chen D L, Tan Q H, et al. Zircon LA-ICP-MS U-Pb dating
of basic volcanics from Erlangping Group of the North Qinling,
eastern Qinling Mountains and its geological implications[J]. Earth
Science Frontiers, 2012, 19(4): 118-125.

(26 Ay, AR, HEms M o PR A 2 Sh Ry S e R AL
ARSI ] BACHLT, 1999, 13(4): 390-394.

Rong J Y, Zhan R B. Ordovician-Silurian brachiopod fauna turnover
in South ChinalJ]. Geoscience, 1999, 13(4): 390-394.

(27 JF A1, BRZFLr, YRR WD 5 b s Bk fh 25 e 5 TP 2R -
A R ZASHEAREL) . M)Z A, 2002, 26(4): 272-279,285.
Wang C S, Chen X H, Wang X F. Late Ordovician chemical anomaly
and the environmental changes across the Ordovician-Silurian
boundary in Yangtze Gorges[J]. Journal of Stratigraphy, 2002, 26
(4): 272-279, 285.

(_E#:% 669 T1/Continued from Page 669 )

[20]H 82, £, XIER, & KW uB B M R~ A

HERAL 2R R IR IR S AT ) . U AR AR, 2016, 28(3):
138-142.
Xiao X, Wang S H, Liu Z H, et al. Geochemical characteristics and
provenance environment of the clastic rocks of Ordovician Luohe
Formation in the middle and northern parts of Daxinganling Mountains
[J]. West-China Exploration Engineering, 2016, 28(3): 138-142.
(in Chinese)

(21 [5kifefe, TRTEE, sid)”™. IS L BLlle f & Jesfkin 21 IR b 745
fESUUBERGEL) . MOS8, 2014, 23(4): 316-322.

Zhang H H, Xu D B, Zhang K. Geochemical characteristic and

sedimentary environment of the Devonian Nigiuhe Formation in

northern Daxinganling Range[J]. Geology and Resources, 2014, 23
(4): 316-322.

(22 ]38, 2 5e A X e 42 2 < KR L A A B i) JB e R [ D .
Jemt: hEMBFURY:, 2012,
Liu N. Disintegration and tectonic attribute of Devonian “Daminshan
Formation” in Yakeshi[D]. Beijing: China University of Geosciences,
2012.

(23 J4=0pk, sk M, s, 55 R gE-ug i X i iR e s
B LT ] AR, 2001, 17(3): 476-482.
Li Y L, Zhang G W, Wang C S, et al. Characteristics and implication
of the tectonic melanges in Mianxian-Lueyang area, Qinling orogenic

belt[J]. Acta Petrologica Sinica, 2001, 17(3): 476-482.


http://www.fineprint.cn

