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Fig.2 Age distribution and geochemical variations of the Early Precambrian metamorphic complexes in the southern

segment of the Trans-North China Orogen
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Table 1 Whole-rock Hf and Nd isotope results for the Early Precambrian metamorphic complexes in the southern
segment of Trans-North China Orogen (TNCO)
6w/ TTHE ToH £ THE CTHEMHE end®) ("N NdY; ena(t) ¢ (Ga)
DF05-4 0.0042 0.281439+7 0.281235 2.45 0.509387 0.61  2.53
DF05-8 0.0018 0.281203+14 0.281117 —0.87 0.509390 1.63  2.57
DF05-9 0.0020 0.28117613 0.281080 —2.18 0.509318 023 257
THHO05-97 0.0030 0.281391x6 0.281247 1.71 0.509437 030 248
THH05-98 0.0055 0.281569+8 0.281306 3.82 0.509567 285 248
THQ05-77 0.0044 0.281446+6 0.281227 3.10 0.509431 250 257
THB05-103 0.0069 0.281577+7 0.281293 —4.00 0.509643 -3.85  2.16
THB05-106 0.0071 0.281594+5 0.281300 -3.76 0.509721 233 2.16
THLO5-15 0.0043 0.281154£10 0.280927 -3.19 0.509066 021 277
THLO05-21 0.0027 0.281229+12 0.281088 1.84 0.509031 -1.24  2.73
THLO05-9 0.0008 0.281106+8 0.281067 1.09 0.508994 -1.98 2.73
THLO05-2 0.0138 0.281885+18 0.281155 5.18 0.509075 0.63 277
THX05-41 0.0052 0.281173+25 0.280969 -17.57 0.509724 457 2.07
THX05-42 0.0127 0.281758+15 0.281258 -7.32 0.509865 -1.81  2.07
THX05-45 0.0051 0.281179<16 0.280966 -14.93 0.509652 292 219
THX05-49 0.0020 0.280871+13 0.280780 -18.57 0.509465 324 232
THX05-53 0.0036 0.281214+27 0.281055 -8.80 0.509382 489 232
: THQO05-77 MNd/**Nd , INd/MNd
t Huang et al. (2010, 2012, 2013); ""*Lu/'""Hf Lu Hf (Huang et al., 2010, 2012, 2013) 71 T HE
(2.85~2.72 Ga) Nd
Hf Nd , en(f)  (-=3.19~+5.18) (enr=1.55engT1.21; Vervoort et al., 2011)
ena(f)  (~1.98~+0.63) 7oLy (36 Ga) 7Sm (108 Ga)
THLOS5-15 enr(t) (-3.19; D, ) Hf
enr(?) )] (2.57~2.48 Nd ,
Ga) (DF05-8, DF05-9) , Sm  Nd
SHf(t) s ng(t) SNd(t) s 5
( +1.71~+3.82  +0.23~+2.85; 1) Lu Hf (Lu R
(2.34~2.30 Ga) Hf ), EHr  ENd
Hf , enr(?) ena(?) , Hf-Nd
, ena(?) (—4.89~ -3.24; , (Patchett et al.,
1)  eud?) (-18.57~-8.80; 1) 1981, 2004; Schmitz et al., 2004) (Patchett
(2.20~2.07 Ga) Hf Nd et al., 1984, 2004; Vervoort and Blichert-Toft, 1999;
Vervoort et al., 2000 Hf-Nd
o) endd) . e » 2000)
(-17.57~-3.76; 1)
S Lu
3 > Sm Nd
4 W ® ’
Hf; ,

4.1 Hf-Nd

Lu-Hf Sm-Nd

Luw/Hf  Sm/Nd s EHf  ENd
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> EHf >
Hf-Nd )
Hf-Nd ,
(Patchett et al., 1981, 2004; Schmitz et al.,
2004) vz ,
Hf Lu/Hf
Hf;
Hf ,
EHf 5 ENd
> Hf-Nd

, (Patchett et al., 1984, 2004,
Vervoort and Blichert-Toft, 1999; Vervoort et al.,

2000) : HE-Nd
> Eur
EHf ,
eur  éNd
( 3
30 W 2.85~2.72 Ga KR
< 2.57~2.48 Ga _
201 BI3NG BIALE -

eult)

3 enr(?)-ena(?)
( Vervoort et

al., 2011)

Whole rock exe(?) vs. éena(f) for the Early

Precambrian metamorphic complexes in the

southern segment of TNCO

Fig.3

Eur Hf-Nd ,
Eur Hf-Nd s
(Vervoort and Blichert-Toft, 1999,
Bizimis et al., 2003; Yu et al., 2009)
(Chauvel et al., 2008)
(Vervoort et al., 2011)
Lu/Hf
Lu/Hf

Hfa EHf

enf R Hf Nd Lu Sm
, LwHf  Sm/Nd
> Euf ENd >
Euf
ENd s Nd
» €Nd
4.2
Hf-Nd
U-Pb ,
(~2.1 Ga, ~2.3
Ga, ~2.5 Ga, ~2.7 Ga; 2a), ~2.5 Ga
R ~2.7 Ga
, ( )
(~2.3 Ga) s
( 2a)
( )
, TTG
(2.77Ga) ene(?)
enrl?) (2 d),
MgO/Si0O, Cr Ni s K,0/Na,0
( 2efgh, :
(Huang et al., 2010);
(2.73 Ga) SiO,
MgO Cr Ni ena()
(Huang et al., 2010)
THLO5-15 Hf-Nd
3, Hf-Nd
ent(?) Hf-Nd
Hf-Nd
(Chauvel et al., 2008) THLO05-15
, Hf
, TTG

St/Y (La/Yb)y

>
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et al., 2013), eni(?) ena(?) (
( - ; 2.57~ 2b, c¢), ,
2.48 Ga) -
, ene(?) ena(?) >
(Diwu et al., 2011; Huang et al., 2013) Hf-Nd s
enl(f)  ena(?) enr(?) enr(7) ( 3
, ( 2b,c,d, D), ,
ena() Hf-Nd
(DF05-4, THH05-97) s s
C 3 (Huang et al., 2012,
Hf-Nd s eni(f) Hf-Nd 2013) R
(Huang et al., 2012) Si0, MgO Cr Ni
, TTG (Huang et al., 2013), Hf-Nd
6NCl(t) )
Hf-Nd , TTG ,
Sr/Y (La/Yb)N 8Ht(t) SNd(t)
; TTG Hf-Nd ( 3
MgO Cr Ni , enr(?) ena(?) Hf-Nd ,
( ; 2.34~2.30 Ga) enr(?) ena(?)
- Hf-Nd ,
, ( ,
2007; Huang et al., 2012, 2013) ena(9) _ ( ) Hf-Nd
enr(?) ( 2b, d), Hf-Nd ,
(Huang et al., 2012, 2013) (
Hf end(t) ) Hf-Nd ,
BSE ., e ena(d ,
5 enr(?) , end(?) ( 2c 3),
Hf-Nd
’ ( - )
5 TTG ( ,2011; Huang et al.,
MgO Cr Ni ( 2e,f g ,2007; 2013); HENd
Huang et al., 2012, 2013), B
( ; 2.20~2.07 Ga)
- ’ 5 4 w8
Si0, MgO Cr Ni (Huang R s
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Hf-Nd Isotopes of the Early Precambrian Metamorphic Complexes in
the Southern Segment of the Trans-North China Orogen: Implications
for Crustal Evolution
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Abstract: There are at least four episodes of magmatism in the southern segment of the Trans-North China Orogen (TNCO) in
the Late Archean and early Paleoproterozoic (2.85-2.72 Ga, 2.57-2.48 Ga, 2.34-2.30 Ga, 2.20-2.07 Ga) based on the zircon
U-Pb geochronology of the Taihua and Dengfeng Complexes. The early Neoarchean magmatism in the Southern Segment of
the TNCO predates that in the Central and Northern Segments of the TNCO. Additionally, the early Paleoproterozoic
magmatism in the Southern Segment (2.34-2.30 Ga) is much stronger than that in the Central and North Segments. TTG rocks
of the first episode (2.85-2.72 Ga) have overall positive ey(f) and enq(?) values, and show weak Hf-Nd isotope decoupling
above the Terrestrial Hf-Nd Array, indicative of a genetic relationship with metasomatism mantle. TTG rocks at the end of
Neoarchean and the beginning of Paleoproterozoic (2.57-2.48 Ga) have mostly positive eyg(#) and eng(?) values. Some samples
show weak Hf-Nd isotope decoupling under the Terrestrial Hf-Nd Array, which is attributed to zircon effect. So the protolith of
the gneisses is proposed to be the result of partial melting of dominantly juvenile crust with minor ancient continental crust.
TTG rocks or the potassium-rich igneous in the early and middle Paleoproterozoic (2.34-2.30 Ga and 2.20-2.07 Ga, respectively)
have all negative eyf(¢) and enqg(?) values, and show notable Hf-Nd isotope decoupling under the Terrestrial Hf-Nd Array due to
zircon effect. The last two episodes of magmatism were derived from partial melting of dominantly ancient continental crustal
materials. Therefore, the Hf-Nd isotope decoupling of the gneisses in the Taihua and Dengfeng Complexes might have been
inherited from their source related to the mantle metamorphism or zircon effect rather than produced by garnet effect. This
suggests that the geochemical characteristics, such as high Sr/Y and (La/Yb)y ratios and low concentrations of heavy REE in
the TTG rocks, could not have been inherited from their sources, but are attributed to magmatism under high-pressure
condition. In conclusion, the earlier two episodes of magmatism (early Neoarchean and the end of Neoarchean to beginning of
Paleoproterozoic, respectively) recorded two main episodic crustal growth, while the later two episodes of magmatism (early
and middle early Paleoproterozoic, respectively) were attributed to crustal reworking.

Keywords: TTG; Hf-Nd isotope decoupling; Taihua complex; Dengfeng complex; the southern segment of the Trans-North
China Orogen; North China craton



