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Table 1 Chemical analyses of major and trace elements and REE in greenstone from Sé ertengshan

1 2 3 4 5 6 7 8
S97—11 S97— 19 S97—20 S97—122 S97—23 S97—26 S97—25 S97—29

Si0, 45.94 46. 87 47.91 56. 87 55.74 48. 46 57. 82 51.03
ALO, 17.55 13.24 6.5 16. 14 16. 52 17. 66 5.90 16.7
Fe0,4 6. 87 5.76 2.37 3.97 3.74 2.51 2.04 2.12
FeO 5.67 6. 67 8.47 3.64 3.67 5.5 12. 87 5.23
M gO 5.38 6.71 18.5 3.95 3.96 8.22 7.26 7.07
Ca0 9.61 11.8 10. 42 6.28 6.01 8.31 4.90 7.98
NayO 3.4 2.34 0. 49 4. 88 5.34 3.07 0. 06 3.55
K-,0 1.45 0.31 0.32 1.51 1. 46 1. 50 0.32 1. 69
MnO 0.16 0.18 0.19 0.13 0.13 0.14 0.12 0.14
TiO, 1.18 1. 06 0. 42 0. 49 0.8 1. 40 0.75 1.38
P05 1. 01 0. 09 0.22 0.2 0.43 0.27 0.29 0.26
CO, 0. 07 1.97 0.36 0.1 0.1 0.26 3.38 0.16
H,0" 1.39 2.77 3.44 1.55 1.78 2. 46 4.06 2. 46
La 60. 44 7.01 11.96 20. 25 25.83 9.25 10. 15 11.53
Ce 176. 6 20. 35 35.91 48. 08 55. 80 24. 63 26. 12 30.97
Pr 21. 8 2.72 3.63 6.18 7.01 3.34 3.21 3.53
Nd 92. 86 12.22 14. 32 26. 08 28. 60 14. 40 14. 12 14.79
Sm 16. 35 2.98 2.86 4.93 5.22 3.52 3.18 3.52
Eu 3.71 1.03 0. 89 1.05 0.96 1.21 1.07 1.27
Gd 11. 41 3.16 2.38 3.82 3.94 3.87 3.01 3.75
Tb 1. 44 0.52 0.36 0. 54 0. 54 0. 66 0. 49 0.63
Dy 6. 88 3.45 2.11 2.82 2.82 4.15 2.95 4.05
Ho 1.24 0. 68 0.41 0. 54 0.53 0. 81 0.57 0.78
Er 2.76 1.77 1.09 1.36 1.27 2.21 1. 47 2.05
Tm 0. 38 0.27 0.17 0.21 0.19 0.36 0.24 0.32
Yb 2.28 1.70 1.03 1.21 1.09 2.04 1.38 1.93
Lu 0. 37 0.27 0.17 0.18 0.18 0.35 0.24 0.32
Y 30.73 18.13 10. 81 14. 10 13.35 21.77 14.77 20. 96
Eu/Eu * 0.951 5 1.175 8 1. 195 0.8475 0.8415 1.200 5 0.148 4 1.2245
SREE 429.24 76. 28 88. 11 131. 33 147.32 92. 58 82.97 100. 42
Rb 25.3 1.0 1.1 21.9 21.5 39.6 14.2 40.4
Sr 1509 658 32.0 717 714 522 170 498
Ba 971 132 82 1002 1338 339 137 409
A4 203 157 104 128 125 161 140 124
Cr 34 216 2 422 122 73 166 849 186
Sc 17.2 33.3 22.1 19. 6 17. 1 25 26 26.9
Co 30.7 37.7 50.7 21.8 25.5 31.7 21.8 26.2
Ni 33.2 101.6 473 57.5 58.3 112.1 90.5 83.1
Ga 29.9 16.5 10.7 18.6 21.9 15.6 13.9 15.9
Zr 113.2 52.3 78.3 48.2 77.7 172.9 84.8 142.2
Hf 5.1 2.4 2.8 2.1 2.9 4.6 2.6 4.2
Ta 0.2 0.3 0.2 0.2 0.2 0.6 0.2 0.2
Th 3.2 0.2 0.3 0.2 0.7 0.6 0.3 0.6
U 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Pb 19.2 14.3 4.6 9.2 11.2 12. 8 13.3 8.9
Mo 0. 39 0.27 0.17 0.22 0.23 0.2 0.24 0.55
Nb 12.2 6.4 5.6 4.0 8.1 10. 1 5.9 9.1
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Table 2 Sm— Nd isotopic analyses of meta— mafic vocanics
W(]47Sm>/ W(lMNd) W(143Nd)/ W(144Nd)® ! cHU R/M a@ l(|)w]0)/ Ma@ 1\1.] EN\](H)M)
1 S97— 11 0.109 2 0.511 473 2.022 39 2.434 318 0.509 721 4. 694 707
2 S97— 20 0.121 2 0.511 622 2.043 916 2.505 194 0.509 62 4. 538 349
3 S97—22 0.117 5 0.511 458 2.261 329 2. 665 974 0.509 391 4.183 169
4 S97— 23 0.110 1 0.511 308 2.330463 2.694 757 0.509 35 4.119 516
5 S97— 25 0.136 4 0.511 812 2. 080 306 2. 624 02 0.509 451 4.275916
6 S97— 26 0.150 2 0.512 787 —0.490 741 0. 871 599 0.511928 8. 109 636
@ w(SBND/ w (H4ND=0.72190 ;@ s tggug (Ma)= 1/ A1 (IBNd/ 144Nd— 0. 512 64)/ (H7Sm/ #Nd— 0. 196 7)
+1;® : tpy (Ma)= 1/ o[ (ISNd/ 1Nd—0.513 15)/ (¥7Sm/ ¥4Nd— 0. 213 D+ 1]; @
3 Rb— Sr

Table3 Rb— Sr isotopic analyses of meta— mafic vocanics

w (9 Rb)/ w (3Sr) w38 r)/ w (¥Sr) Is, ENd(DM) oM
1 Y97— 11 0.068 18 0. 704 595 0.704 21 81.423 8 0.393 89
2 Y97—20 1.211 0. 729 445 0.702 78 81.068 4 1.533 40
3 Y97—22 0.096 6 0.704 312 0.708 17 82.404 5 —2.8747
4 Y97— 23 0.092 51 0. 704 386 0.709 56 82.745 4 —4.0562
5 Y97—25 0.267 5 0.711 632 0.701 36 80.712 4 2.652 45
6 Y97—26 0.182 8 0.707 191 0.702 44 80.982 4 1. 805 87

: tpm w (Rb)/ w (Sr=0. 03 , A(YRb)=0.014 2Ga !
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THE STUDY AND MANUFACTURE OF THE BORER USED
IN THE STEMLESS PERCUSSING AND CRUSHING DRILLING

WANG Maosen, YIN Kun, JIANG Rong-qing
(Institute of Exploration and Engineering, Jilin University, Changchun 130026, China)

Abstract; The technique named stemless percussing and crushing borer is one of the underground
pipe laying methods. Unlike the commen vertical DTH that there is a space between the hammer and the
bore walls w hich can be used as the air—outlet channel. T he outside of the percussing and crushing borer
contacts the bore w all in the drilling process and the air—outlet channel is designed in the body of it. The
compressed air comes into the borer from the rubber tube and the air—outlet and back—driven structure
are specially designed. T he parameters of the borer are optimized by the computer analyzing. It is proved
that the maximum drilling length of it is up to 70 m and the maximum drilling velocity of it is 15 m/h by
the application in the Siping city.

Key words: trechless; percussing and crushing; borer
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STUDY ON GEOCHEMISRY AND CHORONOLOGY OF
SE’ ERTENGSHAN GREENSTONE, INNER MONGOLIA

LIU Jian-zhong', ZHANG Fu-qin3 OUYANG Zi-yuan', LI Chunai's ZOU Yong-liao', X U Lin'
(1. Institute of Geochemistry. Chinese Academy of Sciences, Guiyang 550002, China; 2. Institute of geology and geop hysics Chinese Acade-
my of Sciences Beijing 100101, China)

Abstract; This paper have studied the meta—mafic vocanics of Gongyiming iron deposite in Baotou,
Inner Mongolia. T he results of major and trace elements and REE indicated that the meta— mafic vo-
canics occurred in an environment where similar with modern continental rift. Studieson isotope of Sm—
Nd and Rb—Srindicated that the metabasic rocks formed in early new A rchean 2 800 ~2 900 Ma and re-
worked in later new A rchean (2 500 Ma) by metamorphinism. Because of North China claton departs
from Siberia claton in mid— Proterozoic (1 600 Ma), Rb—Sr system of rocks have been changed. Se’
ertengshan greenstone maybe occurred in mid — Archean. The region perhaps had steady continental
crust during paleo—A rchean.

Key words: greenstone; choronology; geochemistry



