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Fig. 1 Geological sketch map of North China Craton
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Photo 1 Characteristics of petrofabrics and mineral compositions about the Huashan pluton (a,b),Heyu pluton (c,d) and Laoniushan
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1d); 1 mm~3 mm, . , Rigaku RIX
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Table 1 Major elements (in percentage) and trace elements (in [ X 10 °]) concentrations of the Huashan,

Laoniushan and Heyu granites

LFol | LFoz | LFo3 [ LFo5 [ LFo4 | LFo6 | LF07 | HY0l | HY02 | Mo60l | M0602 | M0615 | M0616
S0, 71.98  72.27 73.56 73.44  76.38 75.85 76.15 69.76 71.77 75.46 71.49 76.39  70.31
TiO, 0.14  0.14  0.06  0.09  0.03  0.03 0.03 0.32 0.31 0.06 0.13 0.06  0.16
Al Oy 14.89 14.85 14.54 14.23 13.27 13.54 13.43 14.65 13.42 13.91 15.8  13.74 16.25
Fe; Ot .73 1.68  0.95 1.87 0.6l  0.71  0.72  2.96  2.89  0.50  1.56  0.46  1.83
MnO 0.06 0. 06 0.03 0.07 0.13 0.11 0.11 0.08 0.08 0.01 0.07 0.03 0.08
MgO 0. 30 0.27 0.11 0.21 0. 06 0.03 0.03 0.82 0. 86 0.07 0.26 0.08 0.3
CaO .67 .71 1.10 1.59 0.8 0.8  0.91  2.35  2.07  0.48 1.51  0.59  1.62
Na, O 4,02 412 4,02 419 4.49  4.83  4.79  4.32  3.73  3.55  4.13  3.90  4.17
K.O 4,22 4,02 4.92  4.34  3.77  3.99  3.65 3.16  3.55  5.77  5.01  4.59 444
P,0; 0. 06 0. 06 0.03 0.09 0.01 0.01 0.01 0.17 0.17 0.02 0. 05 0.02 0. 06
LOI 0.47  0.38  0.22  0.20 0.54  0.43  0.45  0.92  0.81  0.52  0.32  0.45 0.6
TOTAL  99.54  99.56  99.54 100.32 100.17 100.41 100.28 99.51  99.66 100.35 100.33 100.31  99.82
La 36.06 33.95 15.1  29.09  5.18  4.57  6.35 50.38 42.68  8.83 43.07  5.81  45.54
Ce 66.16 62.9  27.43 53.68 10.28  9.46 13.48 84.08 75.44 18.55 78.22 18.28  94.78
Pr 7 6.63 2.74 568 1.08 1.06 1.51 802 7.38  2.08 9.02  1.37  9.96
Nd 24.98 23.71  9.71 21.33  3.92  3.88  5.45 27.37 25.53  8.49 31.24  5.38  34.99
Sm 4.05  3.93  1.68  3.42  0.84  0.78  1.02  4.27  4.08  2.61  4.82 1.54 5.2
Eu Lol 1 0.47 0.8  0.19  0.18 0.2 0.98 0.91  0.54 1 0.35  1.16
Gd 3.0 3.01 1.24  2.49  0.86  0.75  0.85  3.34  3.22  2.85  3.46  1.52  3.55
Th 0.38  0.37 0.16 0.31 0.15 0.12  0.13  0.45  0.42 0.5 0.56  0.27  0.57
Dy .91  1.86  0.83  1.63  0.98 0.8 0.76 2.3 2.2 .14 2.86  1.76  2.95
Ho 0. 35 0. 34 0.17 0.31 0.26 0.2 0.18 0. 45 0.42 0.59 0.52 0. 35 0.52
Er 0.93  0.92  0.49  0.85  0.93  0.74  0.66 1.2 1,13 1.82  1.55 1.16  1.48
Tm 0.14 0.14 0.08 0.14 0.21 0.16 0.14 0.19  0.18  0.34  0.26  0.22  0.24
Yb 0.96 0.91  0.63 0.96 1.91  1.43  1.24  1.33  1.26  2.43  1.77  1.79  1.47
Lu 0.15 0.14 0.12 0.15 0.39 0.29 0. 25 0.22 0.21 0. 39 0.3 0.31 0.23
Ba 1 462 1322 697 1188 101 102 99 339 403 467 2 085 480 2 407
Rb 155 135 185 176 235 256 238 198 208 399 238 309 182
Sr 689 716 453 619 104 107 108 501 432 167 653 177 1006
Y 1.4 11.1 5.8 10.3  12.9  10.3 9.6 13.7 13 18.8  15.9  12.4  15.2
7r 164 169 81 152 62 68 71 180 183 99 190 81 230
Nb 19.4  17.4  11.7 17.8  35.5  49.3  60.1  31.1  27.7  63.7 446 546 317
Th 9.13  8.61 10.77  9.03 16.15 16.35 17.91 36.75 32.79 18.89 21.17 14.24 18.7
U 1.77 1.94 1.78 2.77 24.83 29.01 25. 88 12. 64 9.61 16. 09 9.54 12.27 1.97
Pb 47.26  49.93  53.69 61.59 83.76 89.46 89.42 28.6  25.15 49.9 42,1  43.1  40.5
% 9.18  8.95  4.45 853  2.76  2.51  2.76 36.33 32.65 10 14.8 5.7 13.5
Hi 450 4.55 2,96  4.39  4.46  5.09 513 518 519  5.44 823 415 9.3
Ta .08 107  0.75 1.12  1.24 2.28 232 2.32  2.14  4.91  2.68 454  1.81
Co 126 151 130 112 165 120 122 122 96 224 183 213 141
Cs .31 1.02  1.54 1.76 1.15 1.3 1.26  3.43  3.31  4.39  4.15  2.78  2.57
Sc 1. 65 1.91 0.95 1. 36 2.24 2.1 2.25 4,02 3.95 3. 05 3. 64 2.22 2.61
K:O+Na;O  8.24 814 894 853 826 882 844  7.48 7.28  9.32  9.14  8.49 8.6l
ACNK 1.05 1. 04 1.04 0.98 1.02 0.98 1. 00 0.99 0.98 1.07 1.06 1.10 1.11
ANK 1,33 1.33  1.22  1.23 1.16 1.10 1.14  1.39  1.34 1.15 1.29 121  1.39
Mg# 25.56  24.14 18.65 18.19 16.30  7.72  7.62 35.42 37.08 21.71 24.81 25.62  24.51
SREE  147.09 139.80 60.84 120.89 27.18 24.42 32.22 184.58 165.07 53.16 178.64 40.11 202.64
LREE/HREE 17.81 17.18 15.42 16.67  3.78  4.43  6.65 18.48 17.26  3.41 14.86  4.44 17.41
5Eu 0.89 0.8 1.00 0.89  0.67 0.73 0.65 0.79  0.77 0.61  0.75  0.69  0.83
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Instrument Nu Plasma <20 pg.,
s 1300 W, AGV-1 8Sr/%Sr = 0. 703 931,
0. 1 L/min, 0. 8 L/min, WINd/" Nd=0. 512 758, BCR-2 " Sr/% Sr
13 L/min, o =0. 704 958,"*Nd/"*Nd=0. 512 633, BHVO-2
USGS :BHVO-2,BCR-2, AGV-1 Sr/%*Sr = 0. 703 435, "Nd/"*Nd =
Mn ondule, , 0. 512 957,Mn nodule 28 Ph/** Ph= 38 956
4 , Sr +1,""Ph/* Pb=15 685+ 1,"Pb/*"Pb=18 964 £
NIST 987, % Sr /% Sr 1, AGV-1 25 Ph/® Ph=38 569,*"Pb’*'Pb
=0, 710 248 ; Nd =15 568, “Pb/**Pb = 18§ 942; BCR-2
La Jolla, "YNd/MNd=0. 721 9 Ph/MPb= 18§ 742 = 1, "Pb/*'Pb =15 620 = 1,
; Pb NIST S Pb/* Pb=38 70541, N
987, Pb/*"Pb = 36. 721 9, *"Pb/*Pb = Sr.Nd.Pb
15. 496 3,*°Pb/**Pb=16. 940 5 ; 2, 3 4 o
2 N Sr
Table 2 Sr isotope data of the Huashan, Laoniushan and Heyu granitic plutons
Rb/10°6 Sr/106 8TRb/%6 Sr 87Sr/86 Sr 26 I
LF01 155 689 0.651 022 0.710 006 0.000 027 0.708 766
LF02 135 716 0.545 618 0.709 648 0.000 012 0.708 609
LFO03 185 453 1. 181 925 0.710 786 0. 000 070 0.708 535
LF04 235 104 6.545 687 0.720 312 0.000 012 0.707 845
HY-01 198 501 1.143 593 0.709 083 0.000 014 0.706 905
HY-02 208 432 1.393 293 0.709 532 0. 000 013 0.706 878
HY-03 182 488 1.079 179 0.709 040 0. 000 024 0.706 984
HY-04 183 487 1. 088 445 0.719 456 0.007 640 0.717 383
LNSO01 392 167 6.800 563 0.721 598 0.000 017 0.707 484
LNS02 198 562 1.019 646 0.710 885 0. 000 024 0.708 769
LNS03 221 710 0.900 830 0.710 615 0.000 013 0.708 745
LNS16 194 1016 0.552 565 0.709 817 0.000 018 0.708 670
e s Rb Arb=1.42X10" 12!
3 . Nd

Table 3 Nd isotope data of whole rocks from the Huashan, Laoniushan and Heyu granitic plutons

Nd/10 6 Sm/10 6 17 Sm /M4 Nd | 13 Nd/ " Nd 26 ena (1) Tom (Ga)
LF01 24.98 4.05 0.097 994 0.511 645 0. 000 010 —17.68 2.0
LF02 23.71 3.93 0.100 184 0.511 666 0. 000 009 —17.32 2.0
LFO03 9.71 1.68 0.104 575 0.511 638 0. 000 007 —17.93 2.1
HY-01 27.37 4,27 0.094 301 0.511 901 0.000 011 —12.63 1.6
HY-02 25.53 4.08 0.096 599 0.511 920 0.000 010 —12.29 1.6
HY-03 30. 44 4.69 0.093 130 0.511 884 0.000 007 —12.94 1.6
HY-04 30. 67 4.75 0.093 615 0.511 915 0. 000 009 —12. 35 1.6
LNS02 42.21 6.68 0.095 656 0.511 798 0.000 010 —14.50 1.7
LNS03 31. 84 5.07 0.096 246 0.511 753 0. 000 010 —15.39 1.8
LLNS16 38.69 5.97 0.093 264 0.511 676 0. 000 010 —16.83 1.9
rena (1) Tom Asm = 6. 54 X 10 1Za—1, (14781’1’1/”'H Nd) cnur = 0. 196 7,
(143 Nd/lH Nd)(‘HUR =0.512 638, TpuNd <“7Sm/1”Nd>[)M:O. 213 57,14 Nd//“'j Nd)py=0.513 15
3 . 3b), o
1, s, St (w (SREE)  80. 54X 107°
(Si0,) =69. 76 % ~76. 39% ), (w (Na,O+  ~247. 0X10°°, ¢ da) .
K,0) =7 28% ~9.32% ), (w (ALO;) = . . .
13. 27 % ~16. 25% ), A/CNK L2, ,
(Mg* =7 62~37 08, 22. 10, ,LREE/HEE=3. 41~18 48,Eu
¢ 2a, 2b), (8Eu=0. 61~1. 00, 0.78),
w(Si0, )-1g(K,O + Na,O) ¢ 3) Eu . Sr(104
( X107°~1006X10"°, 440.92X107%), Y
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4 N Pb

Table 4 Pb isotope data of whole rocks from the Huashan, Laoniushan and Heyu granitic plutons

[ Pb/10 [ Th/10 °| U/10 ° | 26Pb/2¢Ph | 27Ph/2¢Pb | 25 Pb/2"* P [(%9 Pb/2" Ph)[(%7 Pb/2"* Pb) [ (25 Pb/"* Ph)1
HY-01  28.60  36.75  12.64 18.43018 15.54291 38.71315  17.847 24  15.51452  38.155 64
HY-02  25.15 32,79  9.61  18.40838 15.54251 38.81665  17.90477  15.51798  38.251 21
HY-03 2294  43.51 12,90  18.84141 15.563 93  39.058 35  18.09596  15.527 61  38.230 83
HY-04 23.21  41.35  12.46  18.870 08  15.56527  39.056 19  18.158 22  15.53059  38.278 67

LFO1 47. 26 9.13 1.77 17.422 48 15. 465 49 37.908 45 17. 385 62 15.463 69 37.845 93
LF02 49.93 8.61 1.94 17.376 08 15.459 56 37.894 53 17.337 94 15.457 71 37.838 72
LF03 53.69 10. 77 1.78 17.403 05 15.464 54 37.876 15 17.370 42 15.462 95 37.811 19
LF04 83.76 16. 15 24.83 17.756 57 15. 484 44 37.896 48 17.464 89 15.470 23 37.834 05
LNSO1 55.70 15.41 14.93 17.905 70 15.512 13 38.071 64 17.618 13 15. 498 05 37.974 03
LLNS02 44,10 27.20 6. 88 17.695 87 15.498 57 38.244 11 17.528 46 15.490 37 38.026 54
LNS03 47.48 17.15 10. 45 17.692 12 15.497 09 38.106 89 17. 456 03 15. 485 53 37.979 47
LLNS16 48.70 20.76 3.03 17.469 14 15.477 44 38.070 73 17.402 34 15.474 17 37.920 34
: (P6Pb/2MPh)t, (27 Pb/?'Ph)t  (2°SPb/?""Pb)t U, Th,Pb
3 [§
a b o
HER T I T 5 |- =N
4 WE s R
2 =
2 £
= Q 3
< ﬁﬁg <
=
& : 2
WS A Sl
O A EHE 1
O 24 R R 5
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Fig. 2 A/NK-A/CNK (a) and w(K,;0)=w(Si0,) (b) plots for the Huashan, Laoniushan and Heyu granitic plutons
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S 0.720 312, . U-
=
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L0 & Om (I,) 0.707 845~0.708 766, "*Nd/"Nd
Y I
| S e S 0.511 638~0.511 666, ena (1)
“ ’
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w7
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[11.12] . ( 7) o
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CHARACTERISTICS OF Sr-N d AND Pb ISOTOPIC COMPOSITION
AND ITS GEOLOGICAL SIGNIFICANCE OF GRANITIC PLUTONS
INTHE HUASHAN, LAONIUSHAN AND HEYU AREA AT THE
SOUTHERN MARGIN OF NORTH CHINA CRATON

WANG Jianrqi's ZHU Laimin', GUO Bo'**, ZHENG Jun'
JIANG Hang', XIONG Xiao'

1. State Key Laboratory of Continental Dynamics,Department of Geology ,
Northwest University s Xi'an 710069 ,China;
2. Henan Institute of Geological Survey ,Zhengzhou 450007,China

Abstract: The study of major, trace elements and Sr-Nd-Pb isotopic geochemistry in the Huas-
han,Laoniushan and Heyu Yanshanian granites at the southern margin of North China Craton in-
dicates that the compositions of the granites are acid-stage and belong to high-K calc-alkaline se-
ries. Those three plutons share the similar composition pattern of the trace and REE elements,
with obvious fractionation between LREE and HREE, enrichment of LREE, medium or not obvi-
ous abnormity of Eu,enrichment in LILE (e. g. Rb,Sr,Ba, Th,K,Pb,U) and depletion in HFSE
(e.g. Ta,Nb,Zr,P,Ti) ;and high Sr contents and low Y and Yb contents. This indicates there was
garnet residue in magma source area. Three granitic plutons share similar isotopic compositions in
Sr,Nd and Pb isotopes,with I, value ranging from 0. 706878 to 0. 717 383 (average:0. 708 798) ;
exa (2) value from —17. 93 to —12. 29 (average: —14. 99) ;and with Ty, age of Nd concentrating
in 1. 6 Ga~2. 1 Ga, low radiogenic Pb isotopic composition (***Pb/***Pb range from 17. 337 94 to
18 158 22, average 17. 630 84; *"Pb/**'Pb value range form 15 457 71 to 15. 530 59, average
5. 491 12;**Pb/*'Pb value ranges from 37. 811 19 to 38 278 67,average 38 012 22). The element
and isotope geochemical composition features shows that the Huashan, Laoniushan and Heyu
Yanshanian granitic plutons were derived from the partial melting of thickened crust of the south-
ern margin of North China Craton, with involvement of mantle — derived materials. In view of
those geochemical results and regional geology,it is proposed that during the transformation re-
gime from collisional shortening to extension,asthenosphere upwelling caused the underplating of
overlying lithosphere and heatied the thickened crust resulting in partial melting, which subse-
quently emplaced in the crust and form the Huashan,Laoniushan and Heyu etc. Yanshanian gran-
1te.

Key words: granitic plutons; Sr-Nd and Pb isotope;Southern margin of North China Craton
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