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The Geological Structure and Tectonic Evolution of the
East China Sea Shelf Basin

Liu - Jinshui' > Liao — Zongting'  Jia — Jianyi®
! School of Ocean and Earth Science Tongji University Shanghai 200092
? Shanghai Offshore Petroleum Bureau CNSPC Shanghai 200120 China

Abstract The East China Sea shelf basin as a composite sedimentary basin is occurrred on the East China Sea shelf. On

the west of basin is Min — Zhe upfold while Diao — yudao magmatic rock belt on the left. The basin shows a

concave — convex — concave pattern from west to east. The differences between the south and north are obvious.

The total geological structure characterized to be belted from east to west and blocked from south to north. The

metamorphic basement of Proterozoic Era existed in this basin and was believed to be the eastern prolongation

of the deep — metamorphic rock systems which occurred along the coastland of Min — Zhe area.The main base-

ment of the shelf basin was consisted of this ancient metamorphic rock system. The vertical section shows and

obvious multiple — layer structure. The Mesozoic Erathem shows an obvious rift — valley two — layer structure

while the Cenozoic Erathem shows a three — layer structure. But the geological structure of the Palaeozoic

Erathem was still not certified. The characterize of the basin structure was enslaved to the process of the tec-
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tonic evolution. The accretions of the terranes of the different properties before dMesozoic Era the change of
the drift direction of the Pacific Ocean plate and the lithosphere’ s creep deformation conduced by the India
plate ater Mesozoic Era contributed to the formation of the basin and the tectonic evolution thus characterized
the tectonic evolution of the basin as multiple — phase and complex — structure terranes.

Key words geological structure tectonic evolution East China Sea shelf basin
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New Fossils in Shanghai Silurian & Ordovician Period and
Their Stratigraphic Significance

Xu Baotong
Shanghai Institute of Geological Survey Shanghai
Xu Mingde

Huainan Mineral Resources Bureau of Anhui Province

Abstract While checking up Shanghai litho — stratigraphic documents additional sampling analyzing and identifying work
have been done for former doubtful points of stratum dating. Sporopollen conodontophorida and gasteropod
fossils have been found in the strata of the silurian & Ordovician period all these have play an important role in
identifying the time of these strata.

Key word stratum fossil time
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1
Tablel  The relationship between of As content in groundwater and rocks sosils
As
PH

x107% | x107° pe/L
1 32 7.30 13.70 19.480
2 20 7.04 13.70 1.280
3 13 7.40 0.650
4 6 7.50 1.155
5 7.30 13.70 1.120
1 18 6.08 12.56 0.851
2 37 6.21 12.56 0.675
3 20 7.52 11.85 0.695
4 15 6.11 7.58 0.650
5 17 6.47 8.18 0.548
6 20 6.14 8.47 0.759
7 15 6.19 1068 0.791
1 24 7.40 10 ~ 40 11.900
2 17 7.80 10 ~ 40 21.225
3 46 7.40 10 ~ 40 14.450
4 12 7.40 10 ~ 40 2.685
5 51 7.50 10 ~ 40 5.360
1 4 7.15 0.170
2 17 7.19 0.530
3 34 7.32 0.405
4 59 6.94 0.363
5 30 6.81 0.350
6 72 6.49 0.255
7 24 6.95 1.430
8 31 6.61 0.402
9 19 7.06 0.788
10 38 7.20 0.366
11 6 7.37 1.120
12 60 7.38 0.938
13 36 7.49 3.110
14 12 7.47 0.810
15 15 7.43 1.098
16 18 7.51 1.014
17 7 7.74 1.190

0.650pg/L.  0.69508/1.
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Table2  The relationship between of As content and PH g
Value of groundwater in the Rogion of
the Middle and Lower Reaches of the YangtZe River 6
As
PH
pg/L 4]
79 2.587 7.30
142 0.677 6.36 5l
150 9.939 7.50 \
. R, Cr
10 20 30 40 50 60  (ng/1)

3 As
Table3  The relationship between of As conent and

the acidity — akalinlty of groundwater in Jilin province

As pg/L
243 0.444
56 0.632
72 0.703
45 1.015

4 As
Table4  relationship between of As content and

the run — off condition of groundwater in Jilin province

As pg/LL
~ 0.446
0.562
2.029
2.5
Cl
2.5.1 Cl
Cl As
As Cl
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Fig.1 The relationship between of As and

Cl content in groundwater

(Mg/DAS( )

6. 0\

5.0

4.0

3.0

2.0

1.0

HCQ; - Ca | HCO; - Mg | HCO; - Na | HCO:Cl - Na | CIHCO, - Na

2 As
Fig.2  The relationship between of hgdrechemistry tgpes and

As content in groundwater

As’T As
AS3 + ASS +



14 Shanghai Geology

87

5-10% AsO3~  AsO,-
H3ASO3 H2A504 B HASO42_ 4
3
As
3.1
-
- 53
= o
= HCO; - Ca
HCO3 - Na
4 1.155pg/L
17 1.190pg/L
PH 0.170 ~ 0.791pg/L.
3 As Eh-pH 3.2

Fig.3  The relationship between Eh — pHdiagram of As

|

(AsS)
( ASQSI)
(As205)
(As406)
2 (As:0s5)
(FeAsS)

e

H; - nAsO,"~ H; - nAsO} ~ H3AsO;3
H;As0s

4

Fig.4  Formation model diagram of As in groundwater

7

HCO, - Mg

1.430pg/L



2003 3 15

HCO; Cl - Na Ct HCO; - Na
HCO; — Na HCO, — Mg

1 " 1982 341
2 M
1995 449
3 M
pH 1999 378 — 379
4
! 1998 19 2— A 328-330
5
1 ] 2001 17 2 55-58
9 12 13 6
! 1999 8 3 116-117
9 0.788pg/L 12 7
0.938pg/L 2.684pg/L . ! 1999 123 1-3 J
: 1. 480/ L 1997 15 1 78-79
2 21.225pg/1. . )
o 1993
o 10
Npg/1 " 1988
11
4 ! 1996 70 3 262 -269

12 Zeng Zhaohua. The Background Features and Formation of
Chemical Elements of Groundwater in the Region of the Mid-
dle and Lower Reaches of the YangFze River’ . ACTA GEO
— LOGJAC SINICA 1997 71 1 80-89

13

! 1993 211 -222

The Formation of As Element in Groundwater
and the Controlling Faector

Zeng Zhaohua Zhang Zhi Liang
The Institute of Environmental Geology JBGMR Nanchang Jiangui 330012 China

Abstract This paper studied with main controlling factors of the formation of As element in groundwater and its distribut-
ing law in the Region of the Middle and Lower Reaches of the Yangize River and in Jilin province Region. The
result shows that the As in the groundwater mainly exists of HyAsO; HyAsO,~ HAsO,>~ etc. Its formation and
distributing of the As in groundwater is closely relative to the content of aqueous medium and the Superincum-
bent soil the acidity — akalinity and the run — Off Condition of groundwater environment of the ocidation and
reduction organic matter Fe and Mn grade.

Key Words groundwater arsenic element formation controlling factors  distributing law
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150 ~ 300
Gary Modal
2
3 GM11
1
1 GM 11
3
1 1979 ~ 1988 !
Tab.1 Accumulated land subsidence in Gaoqiao Area between 1979 and 1988
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
mm 20.0 54.7 73.3 84.0 89.3 100 106.7 121.1 133.3 143.2
3.1 0-47 .3500  1.0000 [
1 x° 9- 1113500 1.0000 o
v ° i 1 - AGO 0-190 .0000  1.0000 O
w i 0-276 6500 1.0000 o
- i B=0-371 .3000 1.0000 O
I A 0 0O
o= O-474 6500 1.0000 -
= 20.0000 74.6667 148.000 232.
0-588 .5500  1.0000 O
0000 321.3333 421.3333 528.0000 649.0667 0 0
g=715 7500 1.0000 g
782.4000 925.6000
- 854 .0000 1.0000 U
3.2 Yy= 54.7 7.3 84.0 89.3 100.0 106.7
1
' dett 121.1 133.3 143.2 7
cay! 1 =b i a] _ —0.1024]
b . b 59.3202
! °T dy !t
- L _
[E] _ BB -RTY l—dt 0.1024y ' =59.3202
0O-05y" 1 +y' 2 10 ~ 1 b b
t+1 = % 1 —— e ™4~ =599,
D05 y2 1 494" 3 1D x, 7 x a © *a
B =10 O
A LI 2088 &1~ - 579.2088
055" n-1 +y' n 11U GM 11
Yy= 1% 2 x°3 v n " 3.3
S T L t=012 11 GM 11
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¥ 1 ¥ 1 = 20.0000 64.6210 71.5898
—~ 1
i = 20.0000 84.06210 156.2107 °-3101 87.8629
X 97.3382 107.8352 119.4643 132.3474 146.
235.5208 323.3837 6199
420.7219 528.5571 648.0214 780.3689 926.9888
~ 0 ~ 1 ~ 1 4
1 = 1 - 1-
X X X
1
4
Tab.4  Comparison between original order and model calculation value
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
20.0 54.7 73.3 84.0 89.3 100 106.7 121.1 133.3 143.2
mm
mm 20.0 64.62 71.58 79.31 87.86 97.33 107.83 119.46 132.34 146.61
0 9.92 -1.71 -4.69 -1.4 -2.66 1.44 -1.64 -0.95 3.42
% 0 18.14 2.33 5.58 1.61 2.66 1.06 1.35 0.71 2.39

3.4

t=01 2 19

GM 11
= 9.3800 20.02812 30.8079 40.9729

50.7886 60.2670 69.4198

= 0.0000 9.9200 -1.

0

7100 —4.6900 —1.4400 2% e
-2.6618 1.1352 - 1.6357 - 0.9526 3.
4199 . ~ 0
el 0 2 Toio= i maxed
« e = 0.000 1.5212 1.1467
o . . 0.7850 0.4357
e 1=t i w2xlan] = 9.380 0.0984 —0.2273 - 0.5417 —0.8454 - 1.1387
19.3100 7.6698 4.6901 7.9430
6.7182 10.5152 7.7443 8.4274 12.7999 0 0 0
Xl 1 = X_ 1 + e 1

20.0000 66.1422 72.7365
80.0951 88.2987

d t

Ed +0.0350 ~ : t =11.4209 97.4366 107.6079 118.9226 131.5020 145.4812

t 3

5
t+1 = -316.9314e " + 326.3114
5
Tab.5 Result comparison before or after remained error modification

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
mm 20 54.7 73.3 84 89.3 100 106.7 121.1 133.3 143.2
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20 64.62 71.58 79.31 87.86 97.33 107.83 119.46 132.34 146.62
mm
20 66.14 67.39 80.09 88.29 97.43 107.60 118.92 132.50 145.48
mm
3.5 6
1979 ~ 1988 GM
11 1989 ~ 1993
6 1989 ~ 1993
6
6
Tab.6 Comparison between forecasting and measured value of 4 GM 1 2
land subsidence model
1989 1990 1991 1992 1993
- 155.62 162.34 170.35 176.32 191.23 7 1965 ~ 1976 12
150.0 155.7 163.5 169.0 179.7
mm 562 6.64 6.8 7.32 11.53
7 1965~ 1976 ’
Tab.7 Measured data of Shanghai land subsidence and groundwater level between 1965 and 1976
1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
m -19.89 -9.01 -6.07 -4.14 -4.09 -2.57 -1.11 -0.74 -0.37 -0.53 -1.03 -0.96
mm 22.1 -6.3 -0.2 -49 3.7 -1.8 -8.6 5.5 -1.3 2.6 10.9 -0.1
8
8
Tab.8 Land subsiding amount and groundwater level after making digit positive
1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
19.89 30.77 33.71 35.64 35.69 37.21 38.67 39.04 38.41 39.25 38.75 38.82
m
39.3 10.9 17.0 12.3 20.9 15.4 8.6 22.7 15.9 19.8 28.1 17.1
mm
4.1 GM12 9
1—AGO
9

Tab.9 1 - AGO value of subsiding amount and groundwater level

1 2 3 4 5 6 7 8 9

10 11 12

39.3 50.2 67.2 79.5 100.4 115.8 124.4 147.1 163

19.89 50.66 84.37 120.01 155.7 192.91 231.6 270.6 310

182.8  210.9 228

349.28 388  426.85
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GM 12 B Y= 0 2 3 3 w12
B= = 10.9 17.0 12.3 20.9 15.4 8.6 22.
0-0.5 ' 1 +y!' 2 r' 20 7 159 19.8 28.1 17.1"
B—OS X112+X]'3 X213B B Yn
0 O O O ~ [a -0.5248
= E a ” b] = BB _IB%:[ 0.2081
U-0.5 ' 11 +y ' 12 v' 12U -0
O-44 .7500 50 .6600 [ .
t
O_s8 .7000 84 .3700 U A= 05248y, ' t = -0.2081y, "
0 dt
0-73 .350 120 .0100 [
O_g8o .9500 155 .7000 E = 1 o
0-108 .1000 192 .9100 o trlo=39.3-0.3655, 1 v ¢ +
_ O O 1
=5-120 .1000 231 .5800 o 0.3965y, ' t
0-135 .7500 270 .6200 [0 t= 12 11
0-155.0500 310 .0300 7 1 ~O A
O-172 .9000 349 .2800 O o u L w
D-196 .8500 383 .0300 J i-l 10
U_219 4500 426 .8500 U
Yn
10
Tab.10  Comparison between original and model calculation value
1 2 3 4 5 6 7 8 9 10 11 12
39.3 10.9 17 12.3 20.9 15.4 8.6 22.7 15.9 19.8 28.1 17.1
39.3 11.51 17.39 13.25 23.40 17.60 8.80 23.58 17.26 21.62 31.19 18.43
0 0.61 0.39 0.95 2.50 2.20 0.20 0.88 1.36 1.82 3.09 1.33
0 5.6 2.3 7.8 12 14.3 2.4 3.9 8.6 9.2 11 7.8
4.2 GM 12
11
11
Tab.11  Application of the model
-34 -33 -30 -27.82 -25.21 -27.48 -26.16
105 105 98 98 73.5 79.9 61.6
113.4 112.67 105.06 107.02 81.585 82.377 65.789
8 7.3 7.2 9.2 11 3.1 6.8
11
5
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1 1995
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1999.7
3
1999
@ 0 4
1992
5
1991 1

The Application of Grey System in The
Land Subsidence Analysis

Gong xiang lin  Dong rong xin
School of Ocean and Earth Science Tongji University  Shanghai 200092

Abstract Because the grey system is of universal significance in engineering it is introduced into the research of land
subsidence. According to the theory concerning grey system several grey models GM 1 1 GM 1 2 of
subsidence are put forward by the author.

Key words land subsidence grey system GM 1 N model making Shanghai

32
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200092
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150kPa
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m M t H
m Pe Ul
0. 4.3
67 d, mY Y
kKN/m® a b
a=0.135 b=0.024 a=0.167 b=0.029 ¢ 2
c=0.62 ¢=0.89
D m E, kPa E4
kPa K J )
E, u K
1 K
Tab.1 value of modulus coefficient K
K 0.33~1.00 0.25~0.50 0.17~0.33
1
’ *
Tab.2  comparison of different computation methods
M H a
BILLAM M HD k
MHDN Ya @
A e, e
MHD7nabe vV d, KE v
X%
5 M 15t D 2.5m
H 20ma 0.5 N 15
=0.135 b=0.024 ¢=0.62 M=
0.67 0.13 0.17
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e, 0.80 0.27
2 Y 14.9 kN/ 2.
m Y 9.6kN/n
Y4 1.5lg/cri E,
9000k Pa v 0.30 e 3.
0.60 AZ, 0.75m
7.0m
3
3
Tab.3 calculated results of different computation methods
BILLAM
1 G.A.Leonard et al. Dynamic Compaction of Granular Soils.
m 8.66 6.24 8.10 6.75 6.24 ASCE GT4 1980 V106 4 435-446.
23.7% 10.9% 15.7% 3.6% 10.9% 2 .
198232 15-26
3
A .
C . 1992.395 - 400.
6 4 . J. 1992 3 3
25-28
5 J
2002 3 1 24-27
6 . J
2002 7 4 56-59
7 . J
1991 21 20-24
1. BILLAM

Analysis on Effective Improvement Depth of Dynamic Consolidation

Ye Guanbao Chen Wangchun Xu Chao
Department of Geotechnical Engineering Tongji University Shanghai 200092

Abstract Effective improvement depth of dynamic consolidation is discussed and analyzed on the issues of definition re-
lated factors and computation methods. Precisions of these methods are discussed based on an engineering ex-
ample . This work can be referred by related engineering.

Key Words dynamic consolidation effectlve improvement depth  computation methods  influencing factors
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200063
200063
fd
Per Py fa £,
1
2
2.1
TS7 - 74 74
GBJ7 -89 89
GB50007 — 2002 74 Rs=Npx ¥ x B+
02 NpXx¥pxD+NexC t/m’
89 fv=M,xyxb+
1954 11 My x Yy x d+ Mex C, kPa
02 fa=M,xyxb+
8t/ My X VX d+ Mcx G, kPa
m’ 1t/m?
1963 63
1975 L4 Pl
75 ¢
DGJO8 — 11 -89 89 3 74 M, ¢>30°
DGJO8 - 11 89 0
- 1999 99
DGJO8 — 37 — 2002
02 2003 -04-16
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63 Pia= Npx7p
89 ‘ " 02 xB+ NpxYxD+NexC  t/m’
Pisy 74 R= Npx7yxD+Nex
C t/m?
89 f= NpxvxD
Co +NexC  kPa
74 “ _
99 f,=v4 {dh
kPa
=Y 1/2><N1~><Ey><y><b+Nq><€q
. 77 21 =77 X Yo X d+ Ne x & x Cq
Ce 63 75 89
0.7~0.9 99 o
” 89
C “
k Pk Co
., 99
0.5 C C
02 Ce o k- P d Pd
Cd=>\XCk/'YC (]O(]=>\X(pk/y¢ A
“ 0.7 'YC
2.0 v
” C “ n (P
, kB 1.3 2 C
¢
74 Co 1.2~1.4
1 99
) 20% 1
MNTY127 - 55 1. 5m L.
1963 Om 0.5m
P1/4
1 @1
75 Ce
P 89 Cy, =24kPa ¢, = 19° C, =70kPa ¢, =0 v
=19.0kN/m’
R t/m’ f kPa 2 @2
99 Co Cm = 17kPa ¢, = 16° Cy
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Hansen 30
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Co

Cp = 14kPa ¢, = 13°
C, =30kPa ¢, =0 y=17.5kN/m’

1

Tab.1 Calculation table for comparing

TJ7 - 74 GBJ7 -89 GB50007 - 2002 1963 1975 DGJO8 — 11 — 89| DGJO8 — 11 — 1999
fa KPa R v/m? fd KPa
P1/4 t/m? f KPa
Rs ¢/m? fv KPa
Ceo
Co Ck ¢k Ck ¢k Co Co Co Cd ¢d

10.9 167 172 10.9 10.4 104 124

7.7 112 127 7.7 7.5 75 95

6.4 87 81 6.4 6.1 61 82

3 fa
f fa
2002 99
P4 50
K fa 2.1.3
fa C (‘D
Per 02 fa 99
Pl/4
50
Ceo
K 02
f, 99 1y
1 02 fa
99 fy
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Py Ceo
Ceo
99
02 f; 2002
fy fu,=0.9
fo 9 fa fax
02 £, f f, f, fa
02 £ 99
f, fd
99
fa
n £, fa @
@) 1.5m
99 @ d
=1.5m fy
f fa
fy 1
Sm @1
f, f,
f f,

Understanding and Application on Calculation Formulas
for Bearing Capacity of Natural Foundation

Mao Qunfang
Shanghai ZhenHua Engineering Consulting corporation 200063
Xu Siyi
China shipbuilding Industry Institute of Engineering Investigation & Design 200063

Abstract By analyzing calculation formulas for bearing capacity of foundation in new — edition state standard and former
state standards as well as Shanghai standard and comparing with them the design value of bearing capacity of
natural foundation f; provided in the Geotechnical Investigation Report in Shanghai Region is considered to
be advisable.

Key Words Critical edge pressue P,  Critical pressue Pj,4  Design of Probability LimitState Characrestic Value

of Subgrade Bearing Capacity f, and Design Value of Bearing Capacity of Foundation fy
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Using and Controlling of Quality for Pouring Hole Pile
Drilling in Some Enginerring Project

Zhang Haogang
Shanghai Zhong Huan Investment Development group Co. Ltd 200060

Abstract The quality of the pouring hole pile drilling influences on the use and the safety of construction directly as a
concealed engineering underground. The technology of it is linked complicatedly from hole drilling to pile
pouring . The paper analyses and illustrates the measures and ways to emphatically guarantee the quality of pile
pouring from the aspect of pile quality.

Key words mud eliminate holes pouring at first the quality of pile
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Figure 1 The arrangement of integrated engineering exploration in Shanghai Subway No.4 line relieving engineering
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Application of Integrated Engineering Exploration Methods in Shanghai
Subway No.4 line Relieving Engineering

Wang Zhihua Xia Xueli
Shanghai Institute of Geological Survey = Shanghai 200072

Abstract In the Shanghai Subway No.4 line relieving engineering integrated engineering exploration bounded the dis-

turbed surrounding soil rapidly and accurately which is caused by the ground sinking and surveyed the state of

the tunnel under the bottom of river. In this paper the application premises and the results of integrated engi-

neering exploration methods including ground penetrating radar high differentiation SH wave shallow reflec-

tion transient Ravleigh wave exploration high density multiwave seismic photography on the water are intro-

duced in this engineering.

Key words ground penetrating radar SH wave transient Ravleigh wave diffracted wave soil disturbance sinking
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Auto — monitoring Applied in Municipal Construction Projects

Yu Jun Yu Biao Huang Xin cai
Shanghai Institute of Geological Survey Shanghai 200072

Abstract Auto — monitoring system is the technology that is applied extensively. It was applied in water conservancy pro-
jects and dam works initially. And in recent years it has been furthered to develop in the municipal construc-
tion projects such as bridge railway traffic and tunnel. This paper mainly introduces its application in monitor-
ing the metro station near another constructed project.

Key words municipal works metro deform survey auto — monitoring
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Application Digital Mapping Techniques in Test Maps

GAO Shan FENG Guang — sheng ZHANG Wang — sheng
China University of Geosciences Wuhan 430074

Abstract Based on China Geological Survey applied digital mapping techniques in Minhe test map in 2002 it detailed in-
troduced the PRB procedure of digital mapping techniques from field to workroom and the final production and
to prove digital techniques is being feasible in region geological survey.

Key words digital mapping techniques region geological survey PRB procedure RGMAPGIS
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3.1

1
Table 1 the physical and chemical typomorphic characteristics of natural and synthetic ruby

ARO3 Fe Ti Cr Mn Mo W La Bi Pb Pt Ir
v Fe

X
694nm 692nm 668nm X Pb

659nm 620nm — 540nm

1999 1997 1997 2002 3-6
2
2
2
Table 2 the typomorphic characteristics of the inclusions in natural and synthetic corundum
A1203
6()0
1
6
23
45
Ramaura
Douros
1997 1997 2000 1996 1995 1997 1999

2000 4-12



2003 3

3
Table 3

the indentical typomorphic characteristics of the natural and enhanced corundum

Cco2 CO,
;
AI203 Fe Ti Cr Mn
\ Cr203 4%
1.762-1.770 1.80
Fe2+ Ti4 + Fe3 + 450nm
Fe3 +
1997 1997 2002 1994 1997 7 4-6 13-14
4
Table 4  the typomorphic characteristics of the natural corundum occurred throughout the world
1994 — o

3.2
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10 1991
2
1998
3 3
1999 11 4 22-23
4 1997
3.3
1997
6
2002
7
2000 2 1 27-33
4 8
1996 10 1 50-54
4 9 —_
1995
10 1997
9 1 39-42
11
1999 19 2 126-130
12
2000 2 4 12-17
13
1994
14
1997 6 2 95-96
15

2001 3 1
1 7-11

The Typomorphic Characteristics of Minerals and Their
Applications in the Identifications of Gems

Zhou — Zhengyu Li— Ran Chen — Tao Liao — Zongting
Education Center of Gemmology Tongji University Shanghai 200092

Abstract The typomorphic characteristics of minerals possess extensive applications in the identifications of gems. The
research results show that the typomorphic characteristics of minerals can help us to identify not only nature
gems and enhancement & treatment ones but also the locality of some gems. The theory about typomorphic
characteristics of minerals would provide new theoretic bases and find new identify ways if it is applied to gem-
mology .

Keywords typomorphic characteristic mineral gem identification corundum
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1
Tab.1 The characterastics of metamorphic rocks and minerals in Y Jia Cun and P Jia Zhuang
+ +
- + +
+
+ +
+
+ +
+
+
+
- + + +
2
Tab.2  The microprobe analysis of mineral staurolite and kyanite and sillimanite and relative data
JS-11 L1-6-5 IS-4 9012 |LH1-2/LH1-4/LH1-2
Si0, |28.64|28.50|28.50|28.18|36.29 | 37.52|37.36 | 37.06 | 41.72 | 41.89 | 42.06 | 37.68 | 37.72 | 37.53 | 34.93
TiO, | 0.43 | 0.49 | 0.42 | 0.47 | 0.00 | 0.00 | 0.02 | 0.01 | 0.01 | 0.02 | 0.02 | 0.06 | 0.01 | 0.09 | 1.57
ALO; | 56.26 | 56.28 | 56.16 | 56.87 | 62.53 | 63.71 | 63.39 | 63.21 | 13.74 | 13.08 | 12.42| 21.55|22.11 | 61.05 | 18.96
FeO | 12.42|12.01|12.49|12.27| 0.23 | 0.17 | 0.30 | 0.23 | 27.17|27.07 | 26.97 | 32.04 | 36.79 | 0.96 | 21.55
MnO | 2.59 | 1.63 | 0.00 | 1.10 | 0.00 | 0.01 | 0.00 | 0.01 | 0.02 | 0.02 | 0.02 | 0.02 | 0.01 | 0.00 | 0.01
MgO | 1.30 | 0.71 | 0.89 | 0.85 | 0.03 | 0.00 | 0.02 | 0.02 | 3.71 | 3.59 | 3.48 | 2.13 | 1.69 | 0.16 | 9.38
CaO | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 11.07 | 11.22 | 11.38 | 2.24 | 2.86 | 0.13 | 0.04
Na20 | 0.22 | 0.03 | 0.07 | 0.01 | 0.00 | 0.00 | 0.05 | 0.02 | 1.62 | 1.69 | 1.75 | 0.02 | 0.00 | 0.06 | 0.13
K20 | 0.01 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.55 | 0.48 | 0.42 | 0.00 | 0.00 | 0.00 | 8.02
101.85| 99.65 | 98.54 [100.01| 99.07 [101.41{101.15/100.54| 99.61 | 99.07 | 98.53 | 95.74 |101.19| 99.02 | 94.59
Si |[3.83] 3.8 |3.88|3.81 0.9 | 1.00| 1.00| 1.00 | 6.41 | 6.47 | 6.54 | 3.10 | 3.00 | 1.02 | 2.69
AI™ 1 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 1.59 | 1.53 | 1.46 | 0.00 | 0.00 | 1.00 | 1.31
A" | 8.86| 8.99 | 9.05 | 9.05 | 0.01 | 0.00 | 0.00 | 0.00 | 0.9 | 0.85 | 0.81 | 2.09 | 2.07 | 0.95 | 0.41
Ti | 0.04 | 0.05 | 0.04 | 0.05| 2.00 | 2.00 | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09
Fe?* | 1.39 | 1.36 | 1.42 | 1.42 | 0.00 | 0.00 | 0.00 | 0.00 | 3.49 | 3.50 | 3.50 | 2.15 | 2.45 | 0.02 | 1.60
Mn | 0.29 | 0.19 | 0.00 | 0.13 | 0.01 | 0.00 | 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Mg | 0.26 | 0.14 | 0.18 | 0.17 | 0.00 | 0.00 | 0.00 | 0.00 | 0.85 | 0.83 | 0.81 | 0.26 | 0.20 | 0.01 | 0.71
Ca | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 1.82 | 1.86 | 1.89 | 0.20 | 0.24 | 0.00 | 0.00
Na | 0.06 | 0.01 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.48 | 0.51 | 0.53 | 0.00 | 0.00 | 0.00 | 0.02
K | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.11 | 0.09 | 0.08 | 0.00 | 0.00 | 0.00 | 0.79

2.2
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The Characteristics and Forming Conditions of Staurolite and Kyanite and
Sillimanite in The Metamorphic Rocks in LouFan District ShanXi Province

LU Bao - qi'  WANG ci - yin®
1. Gemology Department of Shanghai University Shanghai 201800
2. Dapartment of Earth Sciences Nanjing University Nanjing 210093

Abstract The characteristics and forming conditions of staurolite and kyanite and sillimanite in the metamorphic rocks in
LouFan District ShanXi Province have bee investigated. EPMA and the mineral paragenesis and the estimated
calculation of geothermometer indicate that Staurolite and Kyanite in the North of the Xichuan are formed at the
higher pressure P =5 — 7Kpa and the lower temperature T =520 — 550°C  whereas Sillimanite in the
South is controlled by relatively higher temperature T =570 — 600°C  and the lower pressure P < 3Kpa
which is dominated by the fault of Xichuan river.

Key words staurolite  kyanite sillimanite geothermometer the fault of Xichuan river
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