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£\ 1 2 3 4 1 2 3 [ 10 9 8 4 5 6 7
—B
Si0;  [45.21]46.44]52. 82153. 33]41. 57{42. 49|42. 51| 42. 09]42. 47]42. 42]65. 16| 65.38 |64.55] 65.01
TiO; |1.98(1.75[0.19(0.09[1.40 | 1.41|1.51|1.51[1.52(1.41}0.07| 0.07 |0.06| 0.07
Al;03 9.4219.79 | 3.11 | 3.22|12.63(12.08}11.66{11.76(12.18|12.09|23.21| 23.84 |23.59| 24.51
FeO  |15.02|14.04|11.73|11.6620.09|20.05|20. 07|20.65(20.03{19.75[0.05 | 0.11 |0.04| 0.1
MnO | 0.06]0.12]0.12}{0.00{0.19{0.06{0.19]0.21|0.21|0.14|0.04| 0.02 |0.02 0
MgO {11.55(12.13|16.85|16. 08| 6.51 | 6.03 | 6.34 | 5.91 | 5. 97 | 6.12/0.00 0 |o0.00] O
CaO  |11.00|11.24|12.04|11.82(10.24|10.53|10.47{10.99/10.55/10.63} 4.90 | 3.43 [3.04| 3.98
NazO [ 1.74 | 1.31|0.70|0.66|1.88|1.85|1.69|1.63{1.86|1.75|6.05| 6.85 |7.53| 6.11
K:0 [1.16[0.91[0.0070.00]1.35|1.49 | 1.51|1.47 | 1.41|1.56|0.28| 0.79 |0.33| 0.30
Total |97.04(97.73|97.56(96. 94|95. 84[96. 09|95. 95(96. 22|96. 20(95. 87| 99. 76| 100. 49 (99. 21| 100. 08
¥ 15 MHETFIHE % 8oOHE
Si 6. 8768)6. 9188|7. 5455|7. 6743 6. 4200/6. 5958 6. 5958 6. 5652 6. 5886 6. 6052|2. 9623| 2.9291 |2.9137| 2.9409
AV 1.126111. 0811}0. 4544]0. 3256|1. 5799} 1. 4041 (1. 4041{1. 4347(1.4113|1.3947(1. 0376| 1.0708 |1.0862| 1.059
A [0.5618(0. 6378(0. 06910. 2204(0. 7189|0. 8059|0. 7280/0. 7271(0. 8156]0. 8239]0. 2059| 0. 1879 |0. 1687| 0. 2477
Ti  |0.2263|0.19600. 0204|0. 0097 |0. 1625|0. 1646{0. 1761(0. 1771{0. 17730, 1651(0. 0023| 0. 0023 |0. 0620 0. 0023
Fel+  |0.0000{0. 0000|0. 2773|0. 0712(0. 3180|0. 0000 o 0353/ 0. 000 |0. 0000|0. 0000]0. 0002| 0. 0000 (0. 0000| 0. 0000
Fe?t 1.9098)1. 7492[1. 1240} 1. 3319} 2. 2767 2. 6029 2. 5689) 2. 6937| 2. 5986|2. 5718)0. 0019) 0. 0041 |0.0033| 0.0037
Mn2+ |0.0077(0. 0151|0. 0145]0. 0097]0. 0249]0. 0078|0. 0249|0. 0277 |0. 0275|0. 0184(0. 0015| 0. 0007 {0. 0007 0. 0000
Mg |2.6179|2. 6940|3. 5884|3. 4495|1. 4988|1. 4185|1. 4664|1. 3742{1. 3807 1. 4206(0. 0000| 0. 0000 |0.B000| 0. 0000
Ca 1. 791911, 7941|1. 8427|1. 8224|1. 69441, 7513|1. 7405|1. 8366 (1. 7535|1. 7734|0. 2386| 0. 1646 (0.1470| 0.1929
Na 0.5129(0. 3784|0. 2938|0. 184110. 562910. 5568 0. 5084}0. 4929|0. 5594 (0. 5283{0. 5332| 0.5950 |0.8590| 0. 5359
K 0. 224910. 1729/ 0. 0000| 0. 0000| 0. 2659, 0. 2950) 0. 2988 0. 292410. 2790/ 0. 3098)0. 0162 0.0451 |0.0190| 0.0173
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At fii
Si 2.8738 | 2.9188 | 3.5455 | 3. 6743 | 2. 41200 | 2. 5958 | 2. 5958 | 2. 5652 | 2. 5886 | 2. 6052
T,
AIY | 1.1262 | 1.0812 | 0.4545 | 0.3257 | 1.5799 | 1. 4041 | 1.4041 | 1.4347 | 1. 4113 | 1. 3947
si 4.0000 | 4.0000 | 4. 0000 | 4. 0000 | 4. 0000 | 4. 0000 | 4. 0000 | 4. 0000 | 4. 0000 | 4. 0000
AIM | 0.5617 | 0.6377 | 0.0690 | 0. 2203 | 0.7189 | 0.8059 | 0. 7280 | 0. 7271 | 0.8156 | 0. 8239
Ti 0.2263 | 0. 1960 | 0. 0204 | 0. 0097 | 0. 1625 | 0. 1646 | 0. 1761 | 0. 1771 | 0. 1773 | 0. 1651
Mg 0.6963 | 0. 6980 | 1.2327 | 1.2185 | 0. 3080 | 0. 5592 | 0. 3550 | 0. 3604 | 0. 3274 | 0. 3529
M:
Fe®* | 0.0000 | 0.0000 | 0. 2773 | 0.0712 | 0. 3180 | 0. 0000 | 0. 0353 | 0. 0000 | 0. 0000 | 0. 0000
Fe?+ | 0.5080 | 0. 4532 | 0. 3861 | 0.4706 | 0. 4678 | 0. 6613 | 0. 6093 | 0. 7073 | 0. 6162 | 0. 6397
Mn 0.0077 | 0. 0151 | 0. 0145 | 0. 0097 | 0. 0248 | 0. 0078 | 0. 0249 | 0. 0277 | 0. 0275 | 0. 0184
Fe?™ | 1.4018 | 1. 2961 | 0.7378 | 0.8615 | 1. 8088 | 1.9417 | 1.9317 | 1. 9866 | 1.9590 | 1.9334
My
Mg 1.9216 | 1.9959 | 2. 3558 | 2. 2308 | 1.1909 | 1. 0580 | 1. 0683 | 1. 0134 | 1. 0410 { 1. 0664
Mg +Fe?*| 0.3234 | 0.2930 | 0. 0935 | 0. 0923 | 0. 0000 | 0. 0000 | 0. 0252 | 0. 0002 | 0. 0357 | 0. 0000
M Ca 1.7919 { 1.7941 | 1.8427 | 1.8224 | 1.6944 | 1. 7513 | 1. 7405 | 1.8366 | 1. 7535 | 1. 7734
Na 0. 0000 | 0. 0000 | 0. 0637 | 0. 0853 | 0. 3056 | 0. 2481 | 0. 2343 | 0. 1634 | 0. 2465 | 0. 2266
Na 0.5129 | 0.3784 | 0.1301 | 0. 0988 | 0. 2573 | 0. 3081 | 0.2741 | 0.3295 | 0. 3129 | 0. 3017
A K 0.2249 | 0. 1729 | 0. 0000 | 0. 0000 | 0. 2659 | 0. 2950 | 0. 2988 | 0. 2924 | 0. 2790 | 0. 3098
O 0.2622 | 0. 4487 | 0. 8699 | 0.9012 | 0. 4768 | 0. 3969 | 0.4771 | 0. 3781 | 0. 4081 | 0. 3885
Ay 4.85E—6| 5.6E—4 | 1.2E—5 | 1.3E—5 |1. 17E—4|7. 63E—5| 6.3E—5 | 3. TE—5 |3. 51E—5| 8. IE—5
ar, 0.0018 | 0.0033 | 0.0419 | 0.0813 | 6.8E—5 |1.85E—5|8. 17E—5|6. 7T4E—5[6. 16E—57. 67E~5
Bugns 6.33E—6| 0.00112 | 0.0006 | 0.0013 |2.67E—4|1.83E—4|1. 82E—4|7. 62E—5/8. 39E—5/1.95E—4
InK,Tr/Ed 0.265 | 0.6930 | 3.912 | 4.605 | 0.8250 | 0.8750 | 1.0610 | 0.7197 | 0.8714 | 0.8790
InKpEd/MgHb | —3.74 | —4.516 | —9.68 | —9.946 [ —2.8674| —3.1040| — 4. 068 | —4. 49741 —4.5061| —3. 7838
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p-T-t PATHS OF THE ARCHEAN METAMORPHIC ROCKS
IN EASTERN SHANDONG AND THEIR SIGNIFICANCE

Li Zilong
(Institute of Geology »MGMR)
Abstract

The pTt paths of metamorphism in eastern Shandong were determined from
amphibole zoning and paragenetic mineral assemblages based on detailed field
investigation in-house research work on the Archean metamorphic rocks there. Also,it is
very important to find out the struetural sequence,the episodes of metamorphism and
magmatism,and the discriminant signs of gm\‘avth zoning and diffusion zoning. This is of
vital significance for studying and determining the history of thermal evolution and

tectonic desormation of the early crust in the region.



