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Abstract: The Benxi area of Liaoning Province is located in the northeastern part of the eastern
North China craton, where Neoarchean plutonic intrusive rocks and metamorphic supracrustal rocks are
widely developed, but no kaligranites have been reported. The formation process of kaligranites is an
important symbol of the maturation and stability of the early continental crust. The discovery of
kaligranites is significant for the systematic study of the formation and evolution of the early continental
crust in the North China craton. In this paper, the petrology. diagenetic age, and petrogeochemistry of
kaligranites in Majiagou, Benxi area are studied, and the petrogenesis and tectonic setting of formation
are discussed. Majiagou pluton is a gneissic medium-fine-grained biotite monzogranite. The zircon U - Pb
dating data show that the *” Pb/ *° Pb weighted average age is (2 490 £ 21) Ma, suggesting the
kaligranites formed in the Late Neoarchean. The granite is weakly peraluminous and high potassium calc
alkaline kaligranite. The high field strength elements La, Zr, Th and large ion lithophile elements K,
Nd are enriched, while high field elements P, strength elements Nb and large ion lithophile elements Sr,
Ti are depleted. The REE partition curve is rightward with negative Eu anomalies, indicating S — type
granite. The magma originated from the crust and the product of partial melting of metamorphic
mudstone, which formed in an extensional environment after collisional orogenesis at active continental
margins. It represents the last magmatic activity before the formation of the consolidated basement of
the Archean craton in North China, and marks the completion of the collage of micro-blocks in Benxi
area in the Late Neoarchean, and together with other regions, forming a stable North China Archean
craton.

Key words: Late Neoarchean; rock geochemistry; zircon U — Pb chronology; kaligranite; Benxi area
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Table 1 Late Neoarchean - Early Paleoproterozoic kaligranites in the North China craton
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Fig.1 Distribution of basement rock mass in the North China craton (a) and geological sketch of the Benxi area (b)
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Fig.2 Macrophotographs (a) and microphotographs (b) of Neoarchean biotite monzogranite in the study area
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Fig.3 Zircon CL images of Neoarchean biotite monzogranite in the study area
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Table 2 SHRIMP zircon U — Pb date of Neoarchean biotite monzogranite (QP30TWS5) in the study area
wp/1076 [ 47 % LU A AW /Ma
232 'I‘h/
= ] 206 P/ 207 Phy/ 207 Pp,/ 206 Pp/ 207 ply/
Th U 28U lo ) I lo lo lo
238 U 235 U 206 Pb 238 U 206 Pb
1 59 55 1.10 0.436 2 0.000 2 9.770 0 0.000 2 0.164 1 0.000 1 2 334 30 2 481 17
2 34 36 0.97 0.394 2 0.000 3 8.680 0 0.000 3 0.162 6 0.000 1 2142 46 2 453 22
3 103 280 0.38 0.3358  0.000 1 7.497 0 0.000 1 0.163 5  0.000 1 1 866 20 2 476 86
4 78 244 0.33 0.224 8  0.000 1 5.277 0 0.000 1 0.1719  0.000 1 1307 15 2 560 11
5 71 129 0.56 0.357 5 0.000 2 7.980 0 0.000 2 0.164 9 0.000 1 1970 27 2 477 13
6 52 830 0.06 0.110 1 0.000 1 2.137 0 0.000 2 0.146 6 0.000 1 673 9 2 237 17
7 49 227 0.22 0.334 3 0.000 1 7.430 0 0.000 1 0.162 8 0.000 1 1 859 22 2 468 9
8 476 1113 0.44 0.234 6 0.000 1 4.118 0 0.000 2 0.165 8 0.000 1 1359 14 2061 32
9 54 392 0.14 0.126 3 0.000 1 2.304 0 0.000 3 0.158 7 0.000 1 767 10 2128 49
10 299 1 264 0.24 0.110 8 0.000 1 2.059 0 0.0002 0.1557 0.0001 677 8 2161 27
11 86 114 0.78 0.468 7 0.0001 10.570 0 0.000 2  0.164 0  0.000 1 2478 27 2493 10
12 151 579 0.27 0.223 5 0.000 1 4.670 0 0.0004  0.1534  0.000 3 1300 14 2 363 57
13 210 730 0.30 0.156 0 0.000 2 3.255 0 0.000 2 0.169 4 0.000 1 934 14 2 361 18
14 48 68 0.72 0.335 9 0.000 2 7.190 0 0.000 2 0.160 9 0.000 1 1867 29 2 404 28
15 40 106 0.39 0.472 4 0.000 1 10.610 0 0.000 2 0.163 8 0.000 1 2494 29 2 487 11
16 121 275 0.45 0.371 0 0.000 1 8.390 0 0.000 1 0.164 7 0.000 1 2 034 22 2 498 7
17 551 565 1.01 0.254 0 0.000 1 4.825 0  0.000 1 0.140 4  0.000 1 1459 15 2199 8
18 277 780 0.37 0.166 7 0.000 1 3.322 0 0.000 1 0.152 2 0.000 1 994 11 2 282 13
19 40 536 0.08 0.131 5 0.000 1 2.264 0  0.0002 0.136 5 0.000 1 796 10 2028 24
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Table 3 Analysis results of Neoarchean biotite monzogranite main, trace and rare earth elements in the study area
FE = SiO, TiO, Al O; Fe; O3  FeO MnO  MgO Ca0  Na;O  K,O  Py0; B A/CNK
QP30S2 67.88 0.68 14.19 3.18 1.54 0.06 1.63 0.73 3.58 5.41 0.36 99.24 1.09
QP30S4 66.62 0.73 13.82 3.90 1.69 0.04 1.63 1.75 3.71 3.94 0.43 98.26 1.02
QP30S5 68.18 0.69 14.71 2.74 1.80 0.08 1.52 1.32 3.46 4.31 0.41 99.22 1.14
QP40S1 -1 75.08 0.10 13.81 0.68 1.19 0.01 0.50 0.22 3.91 4.70 0.04 100.24 1.15
QP32S1 74.48 0.10 14.07 0.53 0.47 0.02 0.34 0.37 4.21 5.31 0.05 99.95 1.05
QP32S1 -1 74.22 0.11 14.45 0.54 0.50 0.02 0.64 0.37 4.94 4.28 0.03 100.10 1.08
QP32S3 -4 72.32 0.13 14.89 0.41 0.86 0.02 0.66 0.44 4.21 5.01 0.04 98.99 1.13
QP33S1 73.50 0.29 13.62 0.84 1.37 0.02 0.77 0.37 2.75 6.46 0.12 100.11 1.12
QP33S1 -1 73.34 0.37 13.64 1.12 1.26 0.02 0.53 0.41 2.87 6.46 0.12 100.14 1.10
Bt 5 Is In o Li p Sc Co Cr Ni A Rb Sr Ba
QP30S2 10.60 84.44 3.20 29.90 16.54 14.03 9.62 27.76 17.19 70.42 170.9  180.70 1 407.00
QP30S4 11.00 78.41 2.50 45.27 19.76 18.98 14.30 40.70 23.86 96.73 186.9  331.90 1 382.00
QP30S5 11.00 80.95 2.40 41.09 18.84 16.57 20.69 53.82 32.84 89.54 258.4  264.90 2 844.00
QP40S1 -1 4.60 93.00 2.30 0.36 1.88 1.15 2.98 5.60 4.46 16.99 171.0  112.20 780.10
QP32S1 3.10 94.83 2.90 2.49 2.30 0.50 2.62 19.88 13.54 7.16 133.2  148.60 1 161.00
QP32S1 -1 5.90 93.80 2.70 1.75 1.38 1.63 2.68 10.93 4.44 5.47 152.7  208.00 1 266.00
QP32S3 -4 5.90 92.02 2.90 0.51 1.84 0.77 2.26 4.15 2.81 3.29 122.5  181.00 673.40
QP33S1 6.30 91.41 2.80 12.32 5.51 2.73 3.49 7.19 3.58 17.81 242.8 73.40 569.50
QP33S1 -1 4.30 92.02 2.90 2.93 5.51 2.37 3.43 7.73 5.68 18.43 257.3  120.90 694.40
5 Y Zr Hf Nb Ta Th U La Ce Pr Nd Sm Eu
QP30S2 17.16  448.80  10.24 22.13 1.13 16.26 2.36 70.13  164.00 13.65 46.01 6.01 1.01
QP30S4 13.52  491.20 10.61 22.63 1.56 13.28 3.59 88.68 165.40  15.07 47.41 6.07 1.29
QP30S5 39.49  524.60 11.48 21.97 1.46 18.02 2.98 177.60 318.20 36.16 121.50  16.19 3.13
QP40S1 -1 12.42  154.20 6.80 7.72 2.04 21.37 1.36 30.24 52.58 5.00 16.20 2.35 0.45
QP32S1 1.81 76.60 3.23 3.00 0.85 12.35 1.34 8.19 15.36 1.78 6.88 1.25 0.24
QP32S1 -1 4.13 97.20 4.40 2.90 1.71 10.86 2.79 6.37 12.72 1.21 4.57 0.85 0.32
QP32S3 -4 6.77 66.90 3.04 3.00 0.88 6.53 1.74 10.00 15.92 1.76 6.43 1.18 0.31
QP33S1 27.38 283.40 11.82 23.18 2.36 71.27 6.46 27.76  106.20 6.03 21.40 4.14 0.25
QP33S1 -1 38.51  292.03 12.26 23.38 2.79 69.73 7.71 73.44  136.70  16.17 57.50 10.53 0.59
RS Gd Tb Dy Ho Er Tm Yb Lu 2 REE LREE HREE (La/Yb)yx 6Eu
QP30S2 4.70 0.59 3.34 0.64 1.95 0.30 2.06 0.32 331.87 317.21 14.66 22.90 0.56
QP30S4 4.64 0.59 3.05 0.56 1.62 0.24 1.67 0.26 350.07 336.94 13.13 35.89 0.72
QP30S5 12.46 1.55 8.10 1.45 4.03 0.55 3.54 0.51 744.44  710.45  33.99 33.78 0.65
QP40S1 -1 2.11 0.28 2.13 0.39 1.48 0.16 1.40 0.17 127.35 118.37 8.98 14.60 0.60
QP32S1 0.95 0.05 0.44 0.05 0.22 0.02 0.20 0.03 37.41 35.39 2.02 27.23 0.64
QP32S1 -1 0.91 0.07 0.70 0.12 0.39 0.02 0.50 0.05 32.92 29.77 3.15 8.63 1.10
QP32S3 -4 1.23 0.14 1.16 0.22 0.74 0.08 0.77 0.08 46.77 41.61 5.16 8.72 0.77
QP33S1 4.62 0.79 5.38 1.07 3.22 0.46 2.99 0.39 212.08 190.35 21.73 6.26 0.17
QP33S1 -1 9.50 1.39 8.01 1.44 4.18 0.60 3.73 0.48 362.77 329.97  32.80 13.26 0.18

T F R ITR R BN V0 R R T R R B 1070,
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