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The Discovery of Earliest Middle Triassic C-Type Adakite from

Langshan Area, Inner Mongolia and Its Tectonic Implications

Wang Wenlong., Teng Xuejian, Liu Yang, Guo Shuo, Teng Fei, He Peng, Tian Jian, Duan Xiaolong

Tianjin Center of China Geological Survey, Tianjin 300170, China

Abstract: The Langshan structural belt is located in southwest of the Solonker suture zone and as well as the junction between
the northern margin of the North China Craton and southern of Central Asian orogenic belt, which is an ideal workplace to
study on tectonic-magmatic evolution and geodynamics background from Late Paleozoic to Early Mesozoic. An earliest Middle
Triassic pluton with Adakite characteristics was discovered in this study and was called as Zhalashan pluton. The main rock
types of Zhalashan Pluton are granodiorite and monzogranite. LA-ICP-MS zircon U-Pb ages yield the formation time of
Zhalashan pluton between 244.94-1.2 Ma and 244.142.3 Ma. Geochemical characteristics show that the Zhalashan granites are
typical C-type adakite with high SiO, (68.77% — 72.58 %), Al, O, (14.48% —16.28%), Sr(287 X 107°% —455X107°, 413 X
10 on average) content and high Sr/Y ratio (46.07—95.50), low Y(4.07X 10 °*—8.01X10 °), Yb(0.43X10 °—0.78 X
107°), Cr (5.18 X10 °—8.92X 10 °), Ni(1.34X10 *—7.71X10 °) content and low Mg” (35.54—41.64), Na, O/K, O ratio
between 0.86 and 1.19. In addition, it exhibits significant fractionation between LREE and HREE [26.45<C(La/Yb)x<(56.13]
and is depleted in HREE with slight Eu anomaly (0.82<<6Eu<C1.02). Zircon Hf isotopic data displays that ey (z) values vary
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from 2.5~8.9., Hf model ages Tpw, vary from 707 —1 115 Ma, indicating a juvenile crustal material. Together with regional

geological background, the authors hold that the Zhalashan pluton resulted from collision between Siberia Craton and North

China Craton after the closure of the Paleo-Asian Ocean which is the product of partial melting of the thickened lower crust.

Key words: Langshan area; earliest Middle Triassic; adakite; thickened crust; closure of the Paleo-Asian Ocean; petrology.
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Fig.2 Field and microscope photographs for Zhalashan pluton
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Fig.5 Zircon U-Pb condordia and weighted average age diagrams for granodiorite and monzogranite from Zhalashan pluton
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R R R 5 R IH DR e A R 3 Rl 7 ) (De-
fant and Drummond, 1990),K,0 & &k, F#H A
Mg 1.72%; 5 # KO & & %8 & e, — K7E
2.9%~3.9% I I .Na,O/K,O fi<<2,MgO K& Mg~
[ERERON: TR T A s S VNP =i S| 1 A RN i e
DX, 4N i 3 ki 2 b 50 fin JEE L XA B il 42 A 5000 M7
TR b DX LG 8 A PR BE L A A L BR Ak 2 RR AR R
B LA L PR B SR C 735 58 5 e ML BRfk 2 4
fE i Si0, (68.77 % ~172.58% , F-¥{H 70.81%) .
Al O, (14, 48% ~ 16.28% ., F ¥ {H 15.45%) . Sr
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(287 X107 °~589X 10" °,F{F 413 X 10 ) &=
F1 Sr/Y 1H(46.07~95.50, F¥J{H 80.6), 1 HREE
(7.99X10 *~14.61X10 °,FH¥{H 10.52X10 ),
Y (4.07X10°~8.01 X 10 °,FH¥{H 5.45X10 %),
Yb(0.43X107°~0.78 X 10", - {H 0.57 X 10 ) %
W Bt TREE . EM L TR T BER TR
S, 26.45<<(La/Yh)y<<56.13, - {H 41.24,
BeAT W B Eu 5% (0.82<X0Eu<{1.02,F3{H 0.91) ,
TEF 8 b RS AR & A BRI F0 A XA Ko O & it
g 3.64%~4.57% +Na, O/K, O {6 50.86~1.19, F
R 0.98, ZE & 6a T A i w3 B9 A /5 4 45 B 1tk 5
A FR G, 5 2R R A T A A L G /N H AR
2002; R4, 2002; Wang et al., 2007).
52 BXEHEREARE

Hhnlia kB A B Sio, K, 0 & &,
19 MgO.Cr. Ni & &, 5885 m ik 25, 13 45 5

B
55 Hh

BRAL SRR, s 5T IR 0 R S A HE R R 4
Mré R woR se e (OfENTF 2.5~8.9, X R By — i
AR T oo /T 707 ~1 115 Ma, F W HHIX 5
FAERE S AE R 9 v FLPL LA R S TR A
rF I 3 LT AR B DX B, T 00 2 R R T AR R
g ARG X B, Bonth ZHIREXPE K2R
PE B E )AL HE D AE P A 25 1R 22 18] 7T BB A7 7 4 5 48
Atk 2k S 1 1Al R 2% CR AR AR 8 s R Bl o
YR8 18 S 5 i AR A dbdb & 5 Wil 1 R 2
R TE A e 22 2Z i IR R 00 = 1 © A Il T AR
WA — [ 2= S 1 BT L B SR T SR aX — SR R Y A G
(Jian et al., 20103 Zhang et al., 2014).3# i X Jif
XL EEF NI X AR & R W B 5 kg — [
= S T 24 [ A A 3 i M L T R R R 1 — 1 = 5P
T 24T Y PG A, DL L T Y E 4 SRR 2B A R 4
D2 (1) 4 J2 J7 T = Rl A5 L 1 A A B T 3R 4%
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WAl LLAR W 4y DAY 1 6% 1Y) o e 2 R o —
el R BUERE () AR A Rl B R A
A R T AR A5 B W AL LAY L Ak 22 S R A
PR 2L PN A A B s (3) AR AR i A T
ARA B W 2 DLV Y s A B S A rha] W IA
A+ ARA+RH A AR YA G, AR TR BT
TR F A TN A AR O o 9 ) R T b U s
2016, N5 1+ 5 J7 A T WF&F i IR 28 )i 1 L 4%
MR A IR AR R IR A% A Ak LR A B IR
DX S5l bl 5 7 o A 4 ) L S5 AR b X — BT AR
AR M JZ TG ¥k X . Chen et al. (2015) 34558 11
b DX PR Y R BAR IR O 399 6 Ma, R i
A1 it B Ay v I Ll L AR AR S A 2 i K
Bl fiti B 5 b o 3 38 ) il 4 1) B

XF C BBK A, FEAAAE LT LA .
(1) &/ F M 76 &8 43 16 fill (Zeng et al., 2011;
Chiaradia, 2015) ;(2) 3PE4 H & 40 5 (Chiaradia,
2009; Castillo, 2012) 5 (3) #F UL F Hb 52 B 35 7 45 ik
(Kay and Kay, 1993; Kay et al., 1993; Wang et al.,
2006) . FB 345 Rl 14 2 2B A KA R SR AR ik
SR AT AR TR v 3K —aok A3 5 R Bl 3
S F ) e A2 IR Y AE . I X R 2 kK & W)
WA, T ELALA L A B Ak B I o ol A
ANEE HBIH AR RE A 3 st A, E 1B 10
FLAE LI AR it o5 4 9 B B R el R 5 A X3k
7T . X0 1 B R 40 S AR 1Y 5 AR B A R R
AR AR DT 04 SR .

Kay and Kay (1993) #& . 24 3 76 J& & 35 3] —
FEAREE I B & DI ¥R UiAE H G R RE AT DU 35 58 5
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#i& Sylvester(1989)

AT S T g A EAE . S BOE N A K B
B MgO . Cr Ni & & (Gao et al., 2004), 1
TSR Hb 58 350 43 R T 1 1) 352 3 v 28 10 A LA A
) Si0, K, O & f Mg, Cr, Ni & & A X 85 A%, 592 56
WFFE LS A SR, RN Hb5e & A 3 43 4 Fil i) 0o 1A —
M Mg® <45 (Rapp and Watson, 1995), flF 3¢ X &
KTE Mg v T 35.54~41.64, T RAH A TE Cr,
Ni &, 2% B R AT BB 2 37 U0 T M 75 350 43 I fil 7
Y T 7 S VRS A R 1 T b e 3 4 i £ R A A
11 Hp FLAE A R i i 1809 A5 S e 56 AH G 1Y
B3k v XL

Hhrl A A A B A SR S/Y WE, K1
MgO.Cr.Ni & &, 50 & F Hb 7 4 @B B i 3% ik
S R SIS A A 2 i RS/ AR A TR LY
JER B4y 25 L (Wang et al., 2006; BE /N bk &,
2011). 1 F HREE " Yb Al Lu 16 4 A8 41 (19 53 it
F B K (Sisson, 1994), 1 Dy 1 Ho ZEM N A H
8 4 TC 2R B0 R i DAY A R Dy 3 U Xk B A
LY/ YDb W — BB KT 10 CH I 200, B
AW R B A R HREE BE 208 28 1M 24 A I8 A
h EEER AR .Y/ YD WEESE T 10,08 A IE K
HAG A 47 30 B9 HREE B 4» 45 = (8 /N A %,
2002) ALPLUAEMARE A Y/ YD HA T 8.37~10.52,
SERMEA 9,46, 35 3E 10, KW M IN A R E A 5E
L (Gd/Yb) s AT 2.14~4.11, T M 1 4318 A1 X 45
55, B AT 554 HREE B 48 20, 2 B IR IX B A7
ORI R A e 8b R EE AL E B IS AR B
Y153 25 Yo AR A A TN 2 R 10 00 A R A AR TN Y
0 N S el 11 e S S R NS E I DA I E R N R
BHUANANE. AMARZ.
53 BM-EBH-—h=BHBEHREERARED
BiEEN

TEZRAE — VU h R AR 4% 5l I Pl i — &
e — = Bt B (260 ~ 245 Ma) #3505 2 5k i
FULRTR FAEAbIL 4 fo 48 — vh B i H K A
ARG ) DR R A R A IR R 2 S, 2010) . M &
f—rh = F RS A 2 o R R fH N X
R B 5 ML A A R A AR T )
A R AR ) VG 4 & B E R L X (Wang et
al., 2015b; Yang et al., 2015; Z= 84, 2017) .
PN 5% vy T LML — PR b DX (R I B, 20135
XIFE4E, 20155 Liet al., 2017) N5 o h# U+ £
IR R O M X (TR 4EZE, 20105 Liu et
al., 2015) S P 52 1ty 74 &R BT 4ir 38 45 b IX (Li et al.,
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201253 Shi et al., 2014) 3% W 1 25 3% 5 DL b iR
RAGERNE A FE R ARNK S ALK S X
TRAER S A A B A Sr Y MR KER
Sy HAT C TR IR w5 AR AR A D80 O B3R GK 5
(BB A5, 2017) AR SO AR 15 P 5 ot AR 1L i DX L
Pl Ak 246.241.3 Ma K 245.74+3.4 Ma B985 4
U-Pb [A] 7 R AW, A R B b 4 38 7 8 LT i AR &%
A M ERAL SRR AR 1 AT AT DCBRUORT L, 1 R R —
T4 38 5 7 ). 77 B4R R FE AR e AL & S fe b
S h A R R St — R = S i R R A A
KAGZHRMA L, AT REE i TIE B RIBEE G . b
FEMEA R E ARG IE A C BUIRIE 5 1 5.
sk s o B AN S0, K, 0 & &,
BARM FeO,.Cr Ni & &, 454 HI [F AL % 40 01 45
J BN L LU AR i U DX R AR 7 5K e
Sr/Y A AR A Na, O/K, O e FEWHEA C
R IR o 5 B RRAIE 1T AR Mg ™ (i AN b 25 i 45
A (SRR A N e = /0 ) /1) S O R D 15
il 25 4 DX T T 5 BB U HLL LA AR D T
PR G 2Z )5 PE AR I I Al e 5 42 b A e A 42 3 11
By BE B F= 90, R 0 R )R 5 35 0 e O L A R
RS F LR L7 8 09 38 - (D B & g i —
rh St R S O T Ak T 3 K R 3 2% 3R
BE P 7 R B2 b, VE AL R M S (Jian et al.,
2010 k2 4%, 20105 Li et al., 2016), 0 — 5
T — = B R IO AR TG 2 0k T LUSCA o T
PHPE A5 1Y BLEE R (Li er al., 2016) ;5 (2) ALy
= 3 | R A Sl D A W N < M )| R A 2N
B IFHEAT B 1 L B B A X i St —
=& MR TR E 8 oA R R BZ N

F 5% DX 7 Ak i 36 R TR e T | 38 JRE K% b % ) ok
B (ORI R =F M RAAZE &S5 1R
B R A RUAE G TE T Rl R A T T
(Liet al., 20125 EXHAE, 2017) i THLAL 1L &
T LI 1Y 2 FOR TG AR AR AN Tm] 8 b BR Ak 2% R AR
IR 1 R B8 L 28 % AR 5 A8, X 3N 7 3 vl 30 1) %
JEN EREA RN . =B 2R A B ML —
FFY L) il DXty 248 4 0 — 2% 3 ZR VG 1 A M I A
bR Y 3 AR 9 45 R (Zhang et al.
2012) i R A b i — Sk — AR B KL A 1 K
PUR 25 YNV 3 B ) 52 7l — SRR K o A 1
TRV - ) 3 ol ) e e (PR 52 BH 45, 2016).
6 45t

(DFLFL LA AL B KA B — KB # LA-
ICP-MS #5f U-Pb 4E#& 53l y 244.9£1.2 Ma
244.1£2.3 Ma, 882 A W T b = SR .

O FLAL A AR A A B A C RIR IR 5 1Y)
FRAE . BA 5w 10 Si0, VAL O, Sr & M Sr/Y 1t
B K Y. Yb.Cr.Ni & Mg” /N T 45;Na, O/
K,OHMEEZEL iRHL CREE. ERM L LES
PR TR AR

() HI [Ff R 45 o, ALP0 A R A 1w
enr (O MH(2.5~8.9) s B ALZUAR I T owe /T 707~
1115 Ma, 3R W LY X R 4R 52 b 52 . 5 rh 0 Ll 4 g
Grla a3 T )7 28 5 5 — 850G M I 2 R
R HE F ZA R SR g AR — 8, A
WAL AE 2 55 v W 3 Ll e 2 CRL Ay AR AR S IR s A
i B (1 ) 3 370 5 R RE PR A A 22 ) i



230 HERBLY:  http://www.earth-science.net %44 B

(D S5 5 B B8 5t B F N g — Stk —
=& L (260~ 245 Ma) #2 b AR He 5 75 1A F) I AR
P A il 1 3 1L, e O N SR L FE R A S Gl
BT i — R A B AT C 3R ik 7 e B A Y 0
FLAr A R i 5 SR R dh o 3 A 05
Rl ).

HHRFRTAEF S IR ARME M F
RERXIBFLTTH LSBT HEATHILFR
AFEAEL,FRETEFEL, PERA XS (L
FOMEARTARREAELFHXBERFLTTH
B A Ml — FF B IR R 6 B

Fft #b 35 15 B 2 WL http://www. earth — science. net/
WebPage/ view.aspx? id=20190117071017.pdf
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