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Neoproterozoic Magmatic Records in the North Beishan Orogenic Belt .

Evidence of the Gneissic Granites from the Hazhu Area, Inner Mongolia
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Abstract: The Beishan orogenic belt is located in the middle of the Central Asian orogenic belt (CAOB) and the tectonic history
of its Precambrian basement rocks is the key to understand the formation and evolution of the Beishan orogenic belt. In this
study, we select the gneissic granites in the North Beishan orogenic belt (NBOB) for zircon U-Pb chronology and geochemical
analysis. The results show that the gneissic granites formed in the 88544 Ma, which reveals the Neoproterozoic magmatic
events in the NBOB for the first time. The gneissic granites belong to the peraluminous, high-K, calc-alkaline series and are
characterized by high SiO, and K, O+ Na, O, low CaO. The gneissic granites show an enrichment of light rare earth elements
(LREE) with Europium negative anomaly and are characterized by enrichment of large ion lithophile elements (LILE) such as

Rb, K, Th, U, but depletion in high field strength elements (HFSE) such as Nb, Sr, P, Ti. The petrography and geochemi-
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cal signatures reveal a possible S-type granite affinity and are derived from the partial melting of metamorphic complex sand-

stone of source area with initial melt temperature (777 —798 °C). The gneissic granites were likely generated in a continental

collision tectonic setting. By comparing our new data with previous results from the Precambrian basement in the South Beishan

orogenic belt and the Tianshan block (microcontinent in the Chinese Tianshan) , we suggest that the Precambrian microcontinents in the

northern Beishan have similar crustal evolutionary history to the South Beishan orogenic belt (SBOB) and Central Tianshan block. They

participated in the Rodinia supercontinent aggregation together and formed a part of Rodinia during the Neoproterozoic period. The Neo-

proterozoic magmatic events in the Beishan area are the response of the Rodinia supercontinent aggregation.

Key words: Neoproterozoic; gneissic granites; S-type granite; Rodinia supercontinent; North Beishan orogenic belt; geochemistry.
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Fig.3 CL images of the zircons of the gneissic granites from Hazhu area, showing the analyzed spots and their ages
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R TS E R HIW AL R G R AT T R A
SAVEH (Whalen et al., 1987). — ki, @5 Y
R AL KA T DI A R A A R A R
(RAFICE 2017, NI FeO' F1 MgO & & %F T
A MEE & oy S B ARG 1Y 48 R B S TE E 6a T,
WX AL VR TE AR 43 5 19 ML S T RUIE R

HE B &S bbd A X, B R E T —BE R0 57
5o SRR EEARR A A B

W R Ml X R RRCR AE B A AR i S B A/CNK 78
1.09~1.12 Z[al,F-¥) 8 1.106, J& i 47 5 ol 5 i 45
A4 B A B PO, (/N 0.1%) K
FeO"'/MgOUNF 3) flE K, O (F il 5.60% ~
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6.76 Y0) 45 Bk Ak 22 RRAE L s S UK B A 1Y 4
SLEAWIE R, Th f1 Y 78 i 80 B % i Ak 0
WL et NS Th ALY M9, KA Th A1 Y
i LA 5 Rb Z 8] 0 A G PEBIA S AT LA %50 X
Gy S BIAG AR T BUAE B A LGl R, S B AE KA Y
Th.Y 5 Rb 2 HAHE, M 1 BWALK AR Th.Y 5
Rb 5 IE4H 3¢ (Chappell, 1999). W5 Bk J RE AR A b 7
Y 5 Rb W WA AR IFRA D —F S A
165 A 1AL B (R 6d) . Rl 72 18] 6b(A = Al+
Na+K;C=Ca;F=Fe*t +Mg; LI ¥ Ry BEIR 0O F1
Kl 6c A X AL R A B4 e S BUAE A XN . —
A L e R B AE B A (S B A B A AT LLAR Ay
Hat ek A (MPG MG EH A Btk A
(CPG)2 F2 %I (Barbarin, 1999).MPG & & K& 1)
At B Al CPG W A EH A E S
BB HRX A RRAEKESE TR aBMEA S
B, R LR CPG ARIE. A A R R EH 4,
X ] fiE S BT A AR R TR IR (=25 km, Bar-
barin, 1999).Z54 LL L4381, 1A Bk # X F FRAR 46 B4
TR T E SRR S BIAE KA

SCUS A A Y B RS R K e R MR
VR 07 S BIAE B 208 R H T 40— 2 R EE K
1k B 32 72 A A1 3 2 45 @l (Chappell, 1999). — A
J9.ALO,/TiO, /NTF 100 H CaO/Na,O KT 0.3
AF 2R B 2K 1 25 T X 2 00 5 . O HLIE 18000 ) 16 445
T BERE (1 PR ME 45, 2002) AR X JBR IR AE B 2 1Y
Al O, /TiO, 7E 31.37 ~ 36.97 Z Ja], i /N T 100,
CaO/Na, O 2} 0.31~0.40, K F 0.3, F B H FRIR £
< R T 20 S T 40 s Rl LR G s m R

R PR s A A IR B T B 1 ) B s TR A 77T~
798 C.HER 6e 1 A X AL i) 5 B — A B i 278 A
JOT U 8 43 il DX R PN G A R i A A T R
HD BB A J Fl XS N L 5 b R A B 4 R — 3 R i —
B HET U IR 5 XA IR G L g R iF
FE X RRCR AR 5 45 A B S I A 1 T, O 3R
IR Z D e e s A B RO (I 6D 25 T IR I BR
FIRRIRAE 54 25 7 Sk T A8 JT 2% b 25 8 43 J il 1 U
DX, LD 6 o il il B 358 e (777 ~1798 °C).

DL B BiF 5% 2% B 5 il 45 A O 19 3 40 T A KA
(SP) J&: 7 5] Rl J8 4 10 1) s 52 Wi 4 5 HE & B BEIE
B (Pearce et al., 1984) fHJE , It & K E MWW B
7N TR SEIA y 5 () Alf 4 A O Y o 48 T A B A ] DA
HH IAE S il 4R %) e R N5 B I B AR, 2002)
AT AR S 3 LA R e 2R o) e R Aol U ) b i (R
FEAF,2004) AR X R AE 365 55 R T R 1Y
BRI B R S B R A I RE B Ta P B
SR A R R AL 5 A D 7R R T BE STE TE
Ivi) il 455 A P KL A 4 1 SIS il
A6 5 DX b b Ll L A9 el b DX 8 AR ol
FH Y WA e P PR AR VR A A 4 4 5 (2006) Xt
WEWE & T i SHRIMP U-Pb &5 47 4E % % 7R H R
HIE RS 1 007 20 Ma, 28 B4R %l 819 +
21 Ma, 18R/ JEILHL X FE 1 000 Ma 22 45 B9 ¥ AR B R
X LA FH 9 ) 88 B B Rodinia #8 K Bl (9 — 34
2 WL 1l My XA AE BT o0 b AQ R 3 L AR L TR B
T B AF (2010 WA T R IR B B B e oo R
WRIRAE B 25 Ja A HLTE 11 #4) 3 A58 5 KB i 4
Hm sh A KA X R RCARAE B 5 BT 5 A R 0 kR

QWL BN AL B 5

2000 @bl o Bt e B ®
@3 1 ITE
OAFIE L AR R 5
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Fig.7 R,-R,(a) and Rb-(Y-+Nb) (b) diagrams for the gneissic granites from Hazhu area
[& a $& Batchelor and Bowden(1985) , Hotf Ry =4Si—11(Na+K) —2(Fe+Ti) .R, =6Ca+2Mg-+ Al; & b 4§ Pearce et al.(1984)
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ARAE B 5 AH LAY A+ AL T R AFAE (] Se. 5D , 45
A HH 3 BRI ) S0 P e R DX e R R, B BN N
A X JRRAR AL 5 5 T B i 4 s pR % R A 1) i e
(R i PR IS L 5 K i 1 % 10 o 30 Sh oA 6 Sl R i
B Y.
5.2 EREBAMmREX

el iy WAL T 2 A 2 0 R e, X T
25 T it e e R R R A1) R T R A ) Y Ak —
BT BRI 4 (o] 755, 20025 1 & BE 55
2012 BUPRTFE5E, 2015) . LA W 0 5% 2 B, b 1l 5 7
ISR T 2 A 2 1Rl B 04 0 o Rl 8 o R L g B
Jb 7 2 22 2% Wy A= AR I 8 i 52 % ) 4R o BF
NG 4 & 45 (Windley er al., 2007; Xiao et al.,
2010; Ao et al., 2012; Song et al., 2013). A
S5 (1999) 78 M FE AT 5 M X4 AE B R A o ) 3R A5
T 880 Ma Ml 1 660~2 000 Ma Y BBk 55 47 U-Pb
W AVAR IS UESE T Jb 1l M XAF 78 8 7Ty AR Ry oty
FRAY A H R — A 1 F k. e S L 6 M X R PE R 20 3
TR T B AR LA R it 5 386 A aok 7 0 i ok i 22 1Y) e Joi 2
FT U S FF UG T — 2835 i A L PGB 45 (2005)
3 o X H R/ INET L KR S K R R AR 5
(2 656+ 146 Ma) , A Ik b Xy sedy A — ey
R 0 A7 A Al R AR o A 45 A D S RUZE 4 (2004) K
P22 X A M N A 1 Sm-Nd 4§ BF 2k 4R iR
(1 264411 Ma) W7 b 1l b X A7 76 7 98 2% 28 45 &
B BB sUsHAE vhooe b AR, =y Bl e W o 20
ZRRHE A NS ALK R RS B o A SR
PoH D — B R Al BUR AR (2015 FE H
M ETTIHI X B R RAE TR T
1 40844 Mal J5 & B 45 0, IE S5 1 Jb 1l me i A
A= b B A AE don i AR T B b e, A L 5
R Ly b B mT BE 5L AT A R 9 4 J5 ok U () s A g ) A%
OIOFEL A IR AT BT Bl A LA b ks T
1 0715 Maf g5 A U-Pb 4%, & W16 1L Hb X A7 7
T AR A K — A R R e AR L
Ly b DX 32 4% PRORE IR 35 11138 Bl 52 L B AR DLE K — 1
TG B o0 L B 45 (2013) 75 M E M X AE B A
FEAE 3RS T 90245 Ma (45 A U-Pb 4E %, 31t
FAE(2013) 78 A B X I RS 1 INE R 3k g T
880 Ma M4 A1 U-Pb 4Fi% , 11 2 ¥ 46 /m b 1L B 45 £
FEHT T A 4 1 A S 1 IF A Ol S Rodinia #
FFHE I B B B B 3T s Yuan et al.(2015) 7E/N ¥ R
FUHEFF L DX B4 A8 B3 R 43 30l 3R 4% T ~ 900 Ma
193342 Ma [ A U-Pb 4y, i — 2 0F L T4k

Ll 7 3z a3 A s AR A B

VLR gT 2R B L b 1L R A A T PE R A 2 o
JR(~1.4 Ga) HZ& 5 T #7018 (880~933 Ma) 1y
FORFAE I T DR BT A 0 A 2E R 20 AR IR Y 4R P iR
BTl Bt A 2% 5 A S b bl vl B A £
TERTFER 20 1 A 3K F5 1 (Song et al., 2013, 2015).
Pe vk b 1L A i R o X ) R R A6 5 A 85 4 U-Pb
AR 88514 Ma, 55 48 3 I Al #e 1 A9 48 I 25 2R —
$(891.94£6.5 Ma) (4 45, 2017) , fib 7 H I B
B AR Sk e oty 4R, 28 B b 1t b A7 A8 B T AR Y
G Bl SR b B ROk LR T A K
PERY I 3 AR 2 (2015) XL b & £ — 1 —
At Ll B A s T AORE JE B A /N AR IR R
~1 301 Ma; ¥ & W& (2015) 76 4 5% 44 K5 76 3586 1L
EHREO YR IRIG T ~1 329 Ma B 55 A7 06 (8 4F
W& B AT, 5K IE 25 (201 7) X b i b 4 7 B H — 5 Y
el R A N A 04T T 40 LA-MC-ICP-
MS # f U-Pb il 48, 25 3 & o HOk M AR i
1623+21 Ma,fRFE T Ji A MR A 4F &y, R B AL 1L
B[ e L AEOECTTE O 7 S S - N
iy, e 1L ALl AT RE A7 7E B PR 1 7 98 20 00 1 i B
PE, B e AR (~1.6 Ga) FIB e d AR (~0.9 Ga)
1T v e AR 2 b b T 2 R I Y T B st
(] 37 7T AR A oy 2 b 5 1 R 3 I [).

NIRRT e S = (s | s [ TN
A IR ) AT FE B0 A IR 5 BT R R T B — 2
ORISR - I T R T N L a1
~0.9 GafATFE R 22 5 K AT, XFR T =H A
A —E B AR . 5 58 BE 4F (2006) 8 76 K L3 Ay
2% B AL ol AR R L IX & B 1 405.2+7.8 Ma (1€
B T JRR 2 3 il SC 45 (20100 78 K L 2R B 1 1l —
WG — & R KR AL KA, 85 A1 SHRIMP
U-Phil 4F 2 75 H 45 S AFE 80 1 453415 Mas 5 1
7% L3 LT A AR R Y 2 A R IR B S K
B G R (880~945 Ma) 4 i Jii 7 A1 £ 4 K1l &2
S U b, DX B 2 3 (R B A, 20095 598 3245, 20105
BART A, 2015). MG Bk M X Fr RRARAE i A, B
SiO, & CaO .55 K, O+ Na, O 255 48 5 S RIUAE i 7+
(R RFAIE € B EL AT BB T BT Bl 43 o 1L BB 4 6 IR B
F ) PR et b s O BT Rl AR IS Pl B R S AR Y
BRZT.4AHBon iR 8854 Ma) B i iif
AR5 g R 58 e o A Ll A — S 1 G,

Rodinia # K i (9 30 5 AR R (14 18 (L AF ) 7E 4
BRIEFE FFIE T 49 1 300 Ma, 54 7E 900 Ma 245
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LEHR(Li et al., 2008). %MWM & H LR T .
AU A BLR M L )02 AR AR (ZRHRAE 45, 20125 B
JCAE AR B 3, 20115 B IE B 45, 2017) 1 K L A db
i X )32 43 A B9~ 0.9 Ga BY A 3% Pk 1 o 7] B
IC5k T Rodinia # KB 76 o0 117 45 6l i B 14 310
RFAF (AR 1999 138 5555, 2010 5 M IDe I 25
2013). b b HE i B X R BRARAE B 5 S5 Ak i g
W0l 37 7 ol AR AE I TR R A (R 5L 2013) IR
KB R 5 RRCHR AE B A Gl 3 32 55, 2010) HAT A
ABL 1 R AL 2 REAE FRS 3 3 5, B b1l s Al 5
K s s A8 B e A 28 D T3 A — 30 A
AL e ZE A HE DU, bl b A B OK — Bl
A LR AT A A6 4 1 b B F0 2R K 1 Ay L R e s B L,
11T 68 EL A A RL A 17 9% 2 20 YAk D7 s, O EL R A6 B
Lt 25 T Rodinia # KRG RS # T Rodi-
nia 8 KBl 09— 43 . 1 5 B A B Y 2 A,
S HADT A WA [ E AR B BB BT an A 1Y
1 LA A% R

(1) W R Hb X R BROIR 78 50 5 LA-MC-ICP-MS
B U-Pb 4E N 885 £ 4 Ma, B/ HIE W T
ool AR

(2) W R M DX R JBRCRAE 0 m BoA S BUAE i 5 1Y
FRAE s 55 A SR T8 ot 2 b o 3 A s i I 1X, ELA)
TA A R IR B 35 5 (777 ~798 °C) 5 Ko 3i% B 5% 3] 531 1] fe
7R FOIW B i 48 5 FR 5% R 2 1 e R B A i A
55 Rl 20 25 1) 3 J0E Bl O, Sy RSt il 48 1) 7 ).

(3) M 2k 1 DT oot AR B A AR T, R BT dE
WK — B L e 2 Iy 18 oo AUE K
1L TR S A s Al A 4R A Ll b R R L B A
Ut He At [7) 2 5 7 o il AU BT ] Rodinia 88 KB 9
RE BT Rodinia 8K Rl 0y — &8 43 05 2k b X8
T AU A FE RN Rodinia # KR & 7E L 1L 3
DX ) B )3

B R BB L FERR B ERERE
Wik K XAFE) TARKGRIT. P ERITAE B R E
WHAEFPOCERAFAR AL MBRET Z
TSI E L AR B AR B 0 B TR R L s A
WA T BB TR, A — IR B
Fff % 76 15 & % W : http://www. earth — science. net/
WebPage/ view.aspx? id=20190117073022.pdf
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