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Abstract At northern of North China Craton, between Archean granulite nucleus and extra-continental sedimentary basin
(honggiyingzi Group) , a Neoachaean ancient oceanic crust relict has been recognized (Wang et al. , 2009). The low Al,0; TTG rocks
(2512 +£19Ma) , the anatectic granites ( Closepet-like) with rich K and high Cr (97 x 10™® ~308 x 10 ®) , and quartz monzonites
( Sanukitoid-like) with a large number of lamprophyre dykes have been discovered on both sides of the relict, they are closely related to
subduction. The low Al,O; TTG rocks were generated by partial melting of subducting slab under an amphibole-granulite subfacies
condition. Anatectic granites were products of remelting of the TTG rocks and their basic development with increase in Cr were the
results of complex mixed and metasomatism between mantle-derived magma and K-enriched anatectic granites.

Key words Late-Archaean; Low Al,0;, TTG; High-Cr granite ( Closepet-like) ; Ancient suture; North China Craton
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EHIER

Wang et al. (2009) 24725 B UL RS L P AR
HRT RS FERUE LU ARSE Y TTG 5520 )l g LA a =t —
AR AARRPESE AR A (&1 1) I TEARER Y TTG A AL
55 e HIER LR SR T ZAb i AL b R, b B2
T VUM Yilgarn f 5 PE AL B A, 50 B ED B Dharwar Y
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Fig. 1 The geological sketch of Shangyi complex
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Table 1 Major element (wt% ) and trace element ( x 10 ™®) compositions of the samples

[ ATiRe2 0616-3  60901-13 60901-3-3 0501-8  0616-1 0615-1 06172  0502-1 06153 05012 06152 0617-3

e (R TG AL B A RS HEpkH
[ER AR EES RN KA JRBEA
Si0, 73.35 65. 55 68. 38 70. 90 76.37 61.74 69. 45 65. 69 51.32 56. 64 56. 44 53.11
TiO, 0.03 0.24 0. 65 0. 340 0.078 0.91 0.52 0. 66 1.38 1.51 1. 06 1.35
Al, Oy 12.70 12. 88 13.77 13.58 11. 84 16. 45 14. 54 15.09 17.20 14. 88 16. 08 15.59
FeO 0. 65 0.62 3.79 1. 00 0.85 3.20 1.85 2.25 5.85 2.75 5.00 4.70
Fe, 0, 0. 81 0.75 1. 14 1.08 0.01 1.95 1.28 1.88 3.98 4.40 2.94 3.67
MnO 0.032 0. 000 0.20 0. 061 0.018 0.076 0.075 0. 057 0.15 0. 06 0.13 0.12
MgO 0.11 2.20 2.27 0.94 0.16 2.36 1.12 1. 66 4.33 3.96 3.74 4.35
Ca0 3.83 4.59 2.92 1.57 0.88 4.22 2.53 3.79 6.75 3.76 6. 16 5.37
Na, O 3.63 3.47 2.50 3.32 2.48 4.48 4.57 3.91 3.69 4.36 3.61 3.38
K,0 1. 84 1. 80 2.01 5.82 6. 65 2.54 3.14 3.31 2.75 4.47 2.56 2.72
P,05 0.02 0.09 0.12 0. 140 0.016 0.42 0.16 0.33 1.00 0. 96 0. 60 0.82
g 2.69 7.38 1.42 1. 05 0.51 1. 14 0.50 1.00 0.83 1. 69 0.98 3.92
E8=:4 99. 04 98. 95 95.38 98. 80 99.01 96. 29 97.89 97.38 93.38 96. 69 94.30 94.40
K,0/Na, O 0.51 0.52 0. 80 1.75 2.68 0.57 0.69 0. 85 0.75 1.03 0.71 0. 80
Mg* 13 75 46 46 25 46 40 43 45 51 47 49
Cr 145 6.56 74.6 135 308 117 179 97.8 52.5 100 110 103
Ni 11.1 168 37.5 7.06 7.13 6.59 7.72 6.22 9. 68 27.6 19.8 19.2
Rb 26 37 79 155 111 42.6 114 57.9 52.8 64.6 51.4 66
Ba 472 580 444 1185 1426 1217 791 1606 1514 2472 1105 1404
Sr 339 452 259 279 428 1133 351 569 1484 3036 930 1117
Nb 0.119 1.76 11. 4 13.3 2.93 13.1 11.8 10. 6 14.6 13.1 12.9 14. 4
Ta 1. 06 0. 04 0. 659 1.12 0.335 0. 68 0. 892 0.719 0.612 0.475 0.488 0.774
Th 0.025 2.83 7.23 12.5 12 4.79 12.4 7.34 1.81 6.39 3.09 2.06
U 0.285 0. 89 1.32 3.41 3.46 0.938 4.16 1.13 0. 661 1.45 0. 685 1.65
Zx 20. 4 136 167 71.6 138 46.6 97.9 56.5 8.18 142 13.1 12.6
Y 1.93 2.24 22.4 9.77 8.15 8.17 9.58 14.5 23.4 14.9 23.1 12.7
La 6.76 18.6 22.3 27.1 13.7 51.9 32.9 42.6 36.5 99.3 28.1 23.1
Ce 9.55 28.4 42.7 49 22.7 84.7 57.9 76. 1 83.4 182 60. 5 54.2
Pr 0. 852 2.89 5.11 5.24 2.4 8.65 6.32 8.91 11.5 23.2 8.52 7.52
Nd 2.62 9.81 19. 4 17.9 8.56 30.2 22.6 33.3 49.7 87.4 38.1 32
Sm 0.339 1.22 3.8 2.72 1.7 4.07 3.53 5.3 8.45 12.7 7.55 5.3
Eu 0.474 0.72 0.99 0.739 1.07 1.7 1. 05 1.62 2.7 3.58 1.98 1.73
Gd 0.337 0.94 3.83 2.31 1.4 3.41 2.8 4.49 6. 65 9.34 6.18 4.18
Th 0. 051 0.1 0.6 0. 345 0.232 0.415 0.398 0.712 1. 04 1.04 1.02 0.597
Dy 0.287 0. 44 3.79 1.73 1.4 1.9 1.81 3.43 4.9 4.16 5.15 2.99
Ho 0. 059 0.07 0.83 0.314 0.295 0.283 0.298 0. 547 0. 847 0.517 0.872 0. 483
Er 0. 157 0.22 2.63 0. 994 1.07 0.876 0.901 1.51 2.35 1.43 2.33 1.32
Tm 0.03 0.02 0.41 0.17 0.174 0.125 0. 139 0.205 0.335 0. 157 0.319 0.2
Yb 0.21 0.16 2.76 1.09 1.37 0.83 0. 895 1.25 2 0. 901 1.82 1.15
Lu 0.037 0.02 0.44 0. 189 0.237 0.133 0. 165 0.183 0.279 0. 129 0.281 0. 171
6Eu 4.24 1.98 0.79 0. 88 2.06 1.36 0.99 0.99 1.06 0. 96 0. 86 1.09

TE < B el v A T R AT IR RS IR, T XRE 3, R G 2 HR-ICP-MS 3 . Mg® =Mg?*/(Mg?* +Fe? ) x 100
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Fig. 2 Photographs of low Al,O, TTG, high-Cr granite and mafic dike

107, A&IX Si0, 65.55 ~73.35% ,Al,0,{% 12.70 ~13.77% .
Ca0 2.92 ~4.59% Na,0 2.50 ~3.63% K,0 1.80 ~2.01% .
K,0/Na, 0 0.51 ~0.80 .Cr 254k K 6.56 x 10 ™° ~ 145 x 10 ~°
Zr A5A K 20.4 x 107° ~ 167 x 107 Ba 444 x 10™° ~ 580 x
10 °,REE #I X 48 F4%:La 6.76 x 10™° ~22.3 x 10™°  Eu
0.474 x107° ~0.99 x 107° Yb 0.21 x 107° ~2.76 x 107,
DL AR T BE R I H R T 0+ 2 WL B IG AL O, B TTG, &
41 SHRIMP 30U 22 2y 2512 + 19Ma, 3 7 38 [ Kt 77 i )&
HIREM . EHIHT 720 B b2 (] _E# 5 ARA TTG Ak
KZ A B Y SR TR AT BT & 0 A X L b 2 i b L

Ao HEE SR AL R A R

3 BARMHAERIL &5

A i SO PETCHR A AL F vy W 205, P B R R Y
TTG i 7, RBLZ AL A AL B B A, T ARAR /N A i i g
PO L X T R . AR P2 R WA AE
MESE TER ORI AL B8, 7 — KRG OWM K
FIETEVGRAN BT A TR . — KATEAE R 2 T T B ik
ARCPE 2b) |, F 5 A 920 KA LR B AR B R e
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Fig. 3
high-Cr granite and low AL, O; TTG

Chondrite-normalized REE patterns of Gelingyao

WA, 2RO AR A6, BRI EEY
0. Skm® , B R A B H /N 2, HLIA 5 A AR SR TR 76 14
BN . B4 TR AU R A V8 1) /N 24 9 Al ks Ak A
B A B T RIREIRIEEREZE ), EEAM KA SHCA
A B REFSRAT A TS . AR IR 1:Si0, 70. 9%
~76.37% AL O, 11.84% ~13.58% K,0 5.82% ~6.65% .
K,0/Na,0 &3k 1.75 ~2. 68, J& T & ML pd A 25, (AR IF T
TTG R4 REK YR

TARN KA, IR, EVE R R R E R
Mo, VYR VA G PG [ /N LT BE R Ak A A
EIRBRIRFEBELE ), KA h i & A A S AR A IR,
AWAERATEDR L2, WA E) KA SR S
ik B E RAERT ) b 48 7 — AR W S A i I 7, ik —
SARFRIR  AFF A S R SR A A, AR K
B A E SR RA I, A2 B LR 1810, 61. 74%
~69.45% | AL O, 14.54% ~16.45% . K,0 2.54% ~3.31% .
K,0/Na,0 0.57 ~0. 85, FI{E i 5 #H LU, ik BF B A, T 4R L 8K
AT B o

ToIe & BIAE R A I = B A i) K A28, S ER
TR IC R I A T2 W X (8 3) 2 m R T 5 1
R 55 LA % (Cr 97.8 x 107° ~ 308 x 107°) 5 48 (Nb
10.6x107° ~13.3 x 107%) . &4 (Zr 46.6 x 10 7° ~ 138 x
107%) B4 (Ba 791 x 10 ~° ~1606 x 10 ~°) I REE = -42 |
HREE #(Yh 0. 83 x 10 ™° ~ 1. 37 x 10 °®) 44, 4502
B R M T R AE—MRAE B A 38/N T 20 x 10 7° T i LG ik
300 x 10~ X AR LAY (RS AR 89 . ALY A A 7 ED
JEFRA Closepet fE % 7 , BEAL Lt J2: 2. 5Ga A2 47, 45 |] Al
MRS b, B R MR £ S0 bl A DG 1 Rk
‘A 2%(Moyen and Martin, 2003) , {HJZ, Closepet &3k H E
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R A AR, B A G WA 7 L, BT LA B9 23 RO
H Closepet V54— BhRFBA M 1 2R 55 A5 4 1 44 17 ( Chadwick
et al. , 1997) o FATE & KA P E /N, {85 P 72 AR
TTG KA HEY], 5 # L Closepet #5132, Rub15 Closepet £ 42
AR, R BRI I REAly ST 84 RAE KBTS R o

PHREA R 75— A B BRI e & A R AR Y
SEPERKCE o BT VR MO TTG Ak Z & Cr ;AR 2]
P, AEFA A )R] BE -5 RV bk BT B A Ok

4 JEVEkE

FEMENKCAAE VY R AL R T R Z P RES T s 4, —
WAL B LA 4 58 (B 2¢) , I FE 4 20 1m 245 ARAS
UL BIARCIR, IR, B BRR S SR A7 1R B A F A A
ZH R S, T UL AR 55 A0 ik S SR AR R R A Bk 2
FEB WA 7T 53 W . — b LB = Bh- B R A Y AR R R
o, —M RS -MINA R, ZHEHERRA BT A
FARA B A BT A S5 2l Y), & (OH) B ) 46 K5 4,
Wb G B BRIk 3.92% , K& M2 HIE, A5
B RIFEBELE R (F 2d) , SIS RR IRBESS RIRT A
Wz, B R Z A AR WA AR KRR 2 T AR B
ok ABE R T H, A R Z A AR EE A A e — R
ZENAINA WA TVE R, o iR 2 9 B R B ok 2248 T,
SRR BEA KL B, 4 s (] A IR S kG 2

FEBEA K 1) 1 27 1 4378 AL 5, A hy v i 44 < 10,
51.32% ~56.64% , A A2 FRAE AT L3R 1, DRk (TiO,
1.06% ~1.51% ) 554 (Cr 100 x 10 ~ 110 x 10°°) & 41
(Ba 1105 x 10 7® ~2472 x 10 %) R 4AF , MgO 145 (Mg* 45 ~
51) B &5 (K,0/Na,0 0.71 ~1.03) , REE % 5 b %5 2%,
HREE & (Yb 0.9 x107° ~2.0x10 %) (& 4) , Feis 45 K 5
AT LAZE LE , W] REVR T 52 B IR e 72 1) 5 152 el AR 32 AR B T
FHE R

500

100 F

(=
T

Sample/C1 Chondrite

La Pr Eu Tb Ho Tm Lu
Ce Nd Sm Gd Dy Er Yb

B4 EPERKCA B o0 3 Bok B £1 bR i A i 23 P gk
Fig. 4  Chondrite-normalized REE patterns of mafic dikes
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XK T i T A R, — IMEAR R ARG
FOIRIRE o DR A 114 s D5 R B OE AL A A B A 2
S EESRESIE T TIGC MAER A A A I RHE L, & S Rk
SR AFIEBEE B2 v (] 2e) , [RIFTEAE b A0 1 — K A
ZHIATER AT AP B LA h R 2 B SR  A/N
RLZE Y =7 T PR A TR S Tk (P 26) o [RIIR, R Y
W D K 2l 2 P B A MR P W T AR L 2 T
VRIS BE— D BT S0 o #0280 LR, R ik 9 3% Cr
BAMEKARS, H G ZEWRAE T RS20, Bril e i
FERG A Cr BRI LA 25 SR B Tk 14 [T (A ™ IO o
ABHI

5 RIHHE

5.1 {REBETIC

FER H AT A ARER AL TTG H D WL, — B AR TE
25RO AR Y M B R e B AL, — R AR A A I
I S A B A R, AR AT 1 S B T IR B R ) o AR ERRE
Closepet fE A AL, Dey et al. (2009) F4 4 A {5 7
TTG, A A IR T 32 B 72 TR Yl 1 5 15 L F) OFF o 39 ) 8
JrHERL, &Y I Rb & 10 Ca il Se 1%, 2 ARHC A1 AR AR B
i, % Cr53 x107° ~89 x 10~ Ja i , M # RAEMRE

TEAR IXARAR TTG 8 Tt PEFes r P, [ 2 B0 1 £
DA RO B U A, T B vl A e 0 e 2 A DN JRRORE 7 I
FRAAAT T S iRl =4y o S8 A s TRER AL, (H AT e
an HREE /&, 1 Eu 5 A7 A9 i HREE £L0%, Y BLIE Eu
S B IR AR o R B I AN e AR ], 32 RHC AT A A A
WELTRE R LR ], VMBI S OOk, L TTG &
CrZEfE R (6.56 x 107 ~ 145 x 107°) , B 15 [ 4% 5 14 4 0 37
WA Ko B B AR AR 2 P A B T e B 1Y 52 3
Huh i ARSI A ) i BHK AE 0 45 (Rollinson, 2009) .

5.2 BHEETERNS(Closepet-like)

Closepet 1 (i 7 42 — i FAR B 19 44 Fik, Allen et al.
(1986) F et tly o RN A — MRS K G, 5k
RIE RO, AT RE R TTG a7 B b B /- AR T X 3, T
ST R R A A L (Jayananda et al. , 1995) ,

AN Chadwick et al. (1997) XHZARTE ) 2 %F , Moyen and
Martin (2001, 2003) {/5f# Ff Closepet granite {H R F = HFSE
(EuRoeEHE) MRt & K i LILE, BEE A2 o &, i
TR ALK 2 AR LR A S R IR K ) TTG
FAA R RLIT 5 Z IR A AT A2 B Closepet 48 i< 2+, {B4F
W IAARFR A Closepet primitive liquid (JE¥) , i £ 5 34 1
Closepet 485 & W FL 1 (8 IR . LA (192235 (40 Dey e
al. , 2009 ) 76 F B BE A FR H Ol Closepet £ 5 %, 1M Fk 4
anatectic granits (VRIGIE X 7 ) o B ENJE Closepet ££ <) & & 8%
AIERFEG(Cr20 x107° ~50 x 107°) B AR FR =2k 185 4% 4E 5
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o DA W T BRI, S i — AT IA 150 x 1077,

5.3 EHipks

FETA BB 88 5 B, L TTG 3| Closepet k22 il
FEAE R B AR Bk, i HLJZ E0OE A B M8 Bk, 7T UGS J
B BNV 8 5 300 53 ot T AR BEE 5 ik ( Prabhakar et al.
2009 ; Jayananda et al. , 2009) , FNF& [E ¥ L3¢ AH L, B B EE
Fem Wk A AR RE (Si0, 46% ~51% ) , i % & #% (Cr 104 x
1070 ~564 x 107°) , 5B R A U5 T Hu 8 , E1 JE 2 5K AT TR Bk H oy
[A] 242 A4 (Synplutonic) , BN N5 IRAE G A KR 45 S5 1R
T HE AU il 2 AR S SR B IR A S e T TR
TTG I FHE AL LIFTEAF 538 4

TEHHR Karelia 3 X, 2 H7 22 A4 5 1 72 M0 R AR
I A TR 2 A5 R i 09 4R BE A Ik ( Kovalenko, 2008 ;
Lobach-Zhuchenko et al. , 2008) . BTN Jy — % 1F Hh fk P 5
ARZEABL, ToiR AR UL 5 I A2 K R A A 0 U (W] R 1, KR T LA
B BERR - A T — L 3 A 3 R P A, I 4 T U DX
8 37 SR i o SO AR R BBV E R . TR
FIREMERE AT H B, Halla and Hunen (2009 ) £ Heilimo and
Halla (2010 ) 435 51] 58 J&1 2 i X T IR vl B4 R A b 7

AR M AT, BARER KA R o g
PERKE TR A A L R BT DL S A A 2 L, BT T
g B Cr sy, 1 S PRIFIE AN . A8 X% Cr 555
SEEHE R A IELT Closepet MTRIBAL K Ao RILAD 204
Wt : Cr A58 42 I8 THERE AR TR, WA BAY #, dERRE
FAF T AT RE S Gy BN IR TR  TEVRIR AL XK A B AS B
BUE 505 A IR TR A I R AT .

6 &5k

ZRGRE , AT S R AL R A48 ) = B B i R

(1) B RATACKLATE 20°C/ km AR EE SR AE T,
ARF i SRS, A2 A R BB S I 2R FE 40 TG 7K I (e
FUETR A IERITTIE BUIRER ) TTG H 9 . R B IR IR
RAFRGT IR RS2 A0 M A R A 1 6 A A ol v 48 2
TTG &£ .

(2) TTG &I KA RER FAARALE b Fid R oA A0 2 — & 45
T RER LIS B[] 1 25 SRARF o 14 9 7 R A 23 X
WEARL P L EE RO, R ) S VIR AR T R e A R o
Hh RIS 25 S0 2R AE R I o {8 T RS ik T J
PEAY (Scambellari et al. , 2001) , AS$4)— [ 32 40 Hb e 3 4515
RN 1T T PRI, 25 R TR RS B 53 3, 3%
S0 P Al R A7 A0 e 9 {5 45 (Halla and Hunen, 2009,
Heilimo et al. , 2010)

(3) mr TR A ny s P, R b i el TARHC AN
AR ARG A, FE AN R R DU, DL R B ARHK A N A 2
FR A A IR )78 A DR 2R RS2 W), A B P A oo i
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LT o 1 SCPESE Ak P oR 2 v e 78 T, B9 M) 28 4R T Y B
Ao MR IELE Sx bl 2 4R i, T B IR ECA I LI,
T Y B TR e 5 RS AR ) TG 5 A7 B 0 il i A2
eSS ABONE o B e B ) TR AE B e B B A B K
HEERX R 5 PR

IRl UL AR ERZY TTG, & 8 w8 AL B R s A &
BRSPS ok S5 40 -5 280 vl A0 2R o ot R A 1 D
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