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Abstract The northeastern China is located in the eastern segment of the gigantic accreting continental margin of the central-Asian
orogenic belt, in which the subduction-accretion complexes added ~5.3Mkm’ of material to Asia. In the NE China region distributes
voluminous Phanerozoic granitoids and volcanic lavas, which were mostly of juvenile origin. A compilation of age spectrum and Nd
isotopic compositions of the Late Paleozoic to Mesozoic I- and A-type granites in NE China is presented in this paper. There exist two
contrasting Nd isotopic variation trends for the I-type granites. One is represented by those granites occurring in the Erguna and Xing’
an Blocks, which show a progressive increase of gy, (7) following the youthening of the emplacement age. Such a Nd isotopic variation
was likely resulted from crustal growth in response to either orogenic collapse and asthenospheric upwelling or the subduction-related
accretion through coeval subduction of the Mongolia-Okhotsk Ocean. The other is represented by the I-type granites in SW Songnen
Block and Zhangguangcai Range, which show a progressive decrease of gy, (1) value following the youthening of intrusive age. A likely
explanation for such Nd isotopic change is that the melting source of the granitic magmas migrated from lower-middle subarc-type
juvenile crust to the middle-upper crust, where the protolith components comprise higher proportion of recycled crustal materials. By
contrast, the majority of the Late Paleozoic to Mesozoic A-type granitoids have positive gy, (¢) values with two-stage Nd model age
below 1. 0Ga, also indicating the role of Phanerozoic crustal growth in NE China. They can be roughly grouped into three emplacement
peroids, which were conrresponding to three stages of lithospheric extension events. The Late Paleozoic A-type granites distribute
roughly along the Hegenshan-Heihe fault, so their origin was likely related to the post-collisional extension after the collsion between
Xing’ an and Songnen Blocks. The Early Mesozoic A-type granites distributing along the Zhangguangcai Range were genetically related
to the post-collisional extension after the collision between the Jiamusi-Khanka and Songnen Blocks. The Early Createous A-type
granites occurring all over the NE China were likely formed under lithospheric extension related to subduction and rollback of the paleo-
Pacific Ocean. A comparison between the ), ( two-stage Nd model age) and emplacement age of Late Paleozoic to Mesozoic granitoids
shows the differences of crust growth among different tectonic units in NE China. Similar to the Mesozoic granitoids occurring in
northern margin of North China Craton, the granitoids occurring in the Erguna and Jiamusi Blocks have ¢, 1000Ma more than their
intrusive ages, suggesting that beneath these two blocks may exist ancient basement rocks. The granitoids outcropping in the Xing’ an
Block, SW Songnen Block and Zhangguangcai Range have the difference between t,,, and formation age ranging from 300Ma to
1000Ma, implying different proportional mixing of crustal components ( juvenile and recycled crustal materials) in their melting
sources. By contrast, the granitoids with difference between tp,,, and intrusive age less than 300Ma are very rare, except for the sample
from the Chagan pluton from the Wulanhaote area, the origin of which was likely derived from the melting of newly accreted juvenile

crust. In terms of Nd isotopic compositions, the crustal growth during the Late Paleozoic to Mesozoic time mainly occured around or
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along the previsous collisional sutures and lithosphere-scale faults, in which depleted mantle-derived magmas ascended along these
faults to different crustal levels to produce the intermediate to felsic igneous rocks that have relative higher gy, (¢) and lower iy,
Except for several special plutons (e. g. , Suolunzhen, Luoguhe and Xiaochengzi plutons) have excessively depleted or enriched Nd
isotopic compositions, most of the Early Cretaceous felsic igneous rocks in NE China have an gy, () range from 0 to +3. This implies
that the Nd isotopic compositions of the lower-middle crustal source components for the granitoids throughout the NE China became
similar, possibly related to contemporaneous subduction of the paleo-Pacific Ocean. Our results suggest that the origins of the Late
Paleozoic to Mesozoic granitoids in NE China were tectonically linked with the evolution of the paleo-Asian, Mongolia-Okhotsk and
paleo-Pacific Ocean. Spreading and subduction of these three oceans added voluminous juvenile crustal materials into the crust and
remelting of both the juvenile and recycled crustal protoliths formed the large-scale Phanerozoic granitoids and their eruptive
counterparts across the NE China.
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Table 1 Emplacement age and Nd isotopic compositions of the Late Paleozoic-Mesozoic granitoids in NE China
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Whalen ez al. , 1987) of the Late Paleozoic to Mesozoic granites in NE China

Data sources are from Table 1, Wu et al. (2003a) and Zeng et al. (2011). FG = fractionated I- and S-type felsic granites; OGT = unfractionated

I- and S-type granites
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Fig.3 &y (%) vs. intrusive age plots of Late Paleozoic to Mesozoic I-type granites in NE China ( data sources are from Table 1)

At A B ESE , EIA T0E

Z BRI S A, — e AR R R R A AR R Bk
ANUER , QR L A 4 Rb-Sr 4R 154Ma (Wu et al.
2003a) . 7 {9 £ 77 U-Pb 4F I W 142 + 3Ma (Wu et al. .
2011) ;15K Bk 45 Rb-Sr 4E %/ 196 £ 4Ma (Wu et al. ,
2002) , FiyEE 4 U-Pb 4E#% 0 222 + 5Ma ( FMEFH 25,2004 )
g BE AR S AR < a1 Nd R 67 R 3, A SR
PR A B A1 U-Pb ARSI R G — BT 1o R
i DX el 5 14 1 A I 1]

4 RACHuIX i ok A AR A AR 2 Nd IR
(D& DB A e

B/R IR
X N RIS Hdi ok A - R 2 (190 ~ 170Ma) A5
FELE (140 ~ 120Ma) (¥ T RUFE G 7, ey (¢) (AR ALTE DN —
9.7 ~ +0. 8, RGO -W AR LAY BORE, (H 8 (A 12 B B
I AASHTAE R A1 oy (0O (EZHE A (K 3a)  BUR Y
A berb A= AUAE B G 19 B BE Nd BESUAR I 322050 0. 86 ~
1.50Ga, MR b e v AR ACAE B o5 B8 A e () fELY T
-3.9~ +11. 6, Bt Hf #zC4ER A 0. 47 ~ 1. 60Ga (FEIRER
45,2007 ; 5K 2 JE 45 ,2008) o Ft A2 (460 ~ 500Ma) 18 b4 1Y

4.1

Bif1 e (OMESEPTE +1.5 ~ +3.8, "B B HE BRI 1.1
~1.4Ga (F3CHSF,2007) o #ifr HE [ AR A4 Nd [F) 6z
FIRAIE R BUR T A0 3 AL 54 2 10 S AR e =BTl AR
R B bse T, X T 2H 43 B AR B S
He gz b, YR X ol AR AR iR 58 ) STRR I AN

EAHE RS, BA Bl A UE R RS 2 /A
T VARG AR PR A (55 SO A, 2007 ) 11 1 5% XA TE 4F
EFEIREAF (2007) (FE IR BRORR 2% 41 (2010 ) X450 /R ol 44 1
PR -k BHEAE R A B SE X o B Pk I 55 (2007 ) R A5 1)
PR E AT e (O 2.8 ~ +11.6, "B HI X
4RI 0. 47 ~ 1. 60Ga, Ay R X4 BT AT RE W] B # Tl
AR A A B A A 1 2 e . IR 5 XA AR T AR
gt K 2 G AL TR B (AR 38 YR - A IR
) A W AL | Fh 38 7B ( Clemens and Mawer, 1992;
Hutton and Reavy, 1992) , 4 FF 2 M1 UCH 3G 3 4 4 A2 5 i
A AR A AR ] AR bt DX il 488 35 11132 B AR A AT B
AT VBTt b P A Pl b L 2 S R A S O S B S
LSRR EEE R ol WA i S e B e A a1 g 3 L 1 =
e (0) (AR 1oy, MIAE K BUAR IX BE PR B 20 46 B A 1Y
exa (O MEARAR  HAE Nd [R5 2 A A R AT 2
gy, MES A R JEAL HE R0 28 4 s W] RROR B8 T 38 A2 7 i oe
HHERIER,



FEMF: FAREHRFAR-PARTI A A REE 2 Nd A E TSR LMEE L 2003

260-290Ma 10

(d)

106-149Ma -4

80 110 140 170 200

o Mtk

A F U BV R X

*ARIAE )

230 260 290 320 350
Intrusive Age(Ma)

® 5K A L
KA T

CIL Y X))
o ARIMLE AT

B4 ZRdbi X ity AR AQ-rp AR AR A RUFE RS (A B A TR R SRR BRI IR S ) B2 (B 0 AT 1] (a-c) Fll ey (1) vs. 1R

AW (d)

B RIR T 1 S B CH%(2001) , Zhang et al. (2008), Xu et al. (2009), Sun et al. (2013)
Fig.4 Spatial distribution diagrams of A-type granites (including some A-type affinity rhyolite) in three different periods (a-c)

and gy, (%) vs. intrusive age plot (d) of Late Paleozoic to Mesozoic A-type granites in NE China
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Fig.5 Plot of £y, (Nd two-stage model age) vs. intrusive
age of Late Paleozoic to Mesozoic granites from NE China
and northern margin of North China Craton ( after Hargrove
et al. , 2006)

Data of NE China are from Table 1 and Li et al. (2012b) ; data of
northern margin of North China are from Yang et al. (2008), Zhang
et al. (2009) and Pei et al. (2011)
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