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Fig. 1 The geological sketch of the northern

Shaoyuan town, Jiyuan City

Arln—RILEE ;s Py is—8R IR ; Py sh— U5 s Py d—
Kt 1 45 Py a—F LA s Py ry— T8 B € — 2R R MR
Pt,ts—Teishanhe ~ Group; Pt;sh—

Group;

Shuangfang  Group; Pt; d—Dagushi

Formation; Pt; x—Xushan

Formation ; Pt ry—Ruyang Group ;<-—Cambrian strata

1 X St

FEFLE A ANV TR ol At et 1R il 2

(m)
200

100

TE U A %

«=XY-18

«=XY-16

5 «XY-15

-=XY-12

=] «=XY-10

-=XY-7

= «XY-5-2

«=XY-3

I B A1

JRZ b, AL SRl £ BRI R IR R K
a1 5 3 3% 3 77 1) (Zhao et al. ,2002)
A ERE—E T Jon il AR S S R ER AR
G MUK 2 (AR, 1996) o REE RIS ES Al
A LR et Y N i HLJR AR (R
P T 7 T T g A G T R 5L R 2 — i (
1) IR R A1 R JB A AN B S 8 Tl ool 3
MEHERa AR a2 b, B s, JBE R,
AR 212 m, i) DY JE 2 H AR R K (B 1) o

KT A1 AR B AL P A1 YA A oA,
JEIK 92 m, EECEVEA - WOERE KRODE KOO
PR MR A s . RN KB, IR
WA KRR, FERE LR LS, BRI
K5 BEAk, PG4 Sl B AT AT g 4 9 7 T A
R A AMA T R EE(E2) . EREERL,
g Ll —F , VR LG RA I ] IR BR s Fb ik, J=
BET ~30 m, RS T RS A 2) . Hi, A
SRR B TR IR AR 2 — i ) R 4 4
VERWIFER G2

2 A YRS

Ktr A IS E 2ROk b Fe i
A, ATRMERAT L E =B, TERE#
1

1
[ =5
[0 o]
35¢

il - 3

o =g
% =E
% H 340 6
111° 112° 113°
7
o]
Wi 34 ¥ 74
. O .
< o- I AR X i
R S ETRTaT 7 T
"o - |'°"°'| [oo-1_
Ardn Pt,dn Arth

P 2 oy ey SRR HAE R A7 4TINS U AT (H X ORF- 45, 1998 e )

Fig. 2 Stratigraphic columns of the Dagushi Formation,the Paleoproterozoic Xiong'er Group

in the southern margin of the North China craton ( modified after Zhao Taiping et al. ,1998)
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Table 1 Main elements ( % ) analysis results of mudstone rocks from

the Dagushi Formation ,the Paleoproterozoic Xiong'er Group,

in northern Shaoyuan town, Jiyuan City

AN BRI G, D, R A4l

P

XY-3 |XY-5-2| XY-7 | XY-10 | XY-12 | XY-15 | XY-16 | XY-18

BT A LB £ BT (1998) OO
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MR ST AT, AN K ao,
WU RN RAURL, R, B o,

FERFPIL A AR TRt T
B L b (I 14) . o
g A, K TR SRR Nao

S5 B TR g AR A B WA A 1452 0

54.12 | 42.98 | 54.77 | 75.35 | 70.99 | 58.38 | 45.83 | 42.71
0.89 | 1.27 | 0.58 | 0.27 | 0.52 | 0.66 | 0.65 | 0.49
14.81 | 14.60 | 18.18 | 12.12 | 13.07 | 16.17 | 16.03 | 13.52
7.67 | 17.37 | 8.51 | 1.90 | 3.07 | 7.57 | 8.47 | 8.14
0.14 | 0.35 | 0.09 | 0.04 | 0.07 | 0.10 | 0.14 | 0.13
4.05 | 8.08 | 2.97 | 0.96 | 1.87 | 2.77 | 2.34 | 4.62
4.59 | 4.63 | 3.52 | 1.82 | 1.41 | 3.53 | 10.10 | 12.96
2.72 | 0.41 | 0.71 | 3.04 | 4.79 | 1.41 | 0.37 | 1.00
3.66 | 1.08 | 4.08 | 1.74 | 1.09 | 2.75 | 4.02 | 2.45
0.11 | 0.24 | 0.16 | 0.06 | 0.14 | 0.14 | 0.18 | 0.12
6.88 | 8.03 | 5.43 | 1.50 | 1.86 | 6.02 | 10.90 | 13.46
99.63 {99.05 | 99.01 | 98.80 | 98.87 | 99.47 | 99.03 | 99.60

WA o
~, MY / )é\i
3 HuERILZAFRE $i0,/AL 05
WERIR A S ko i

B R FSREE T 23 PEREE A FE L, SO cIA®

3.66 | 2.94 | 3.01 | 6.22 | 5.43 | 3.61 | 2.86 | 3.16
1.35 | 2.67 | 5.73 | 0.57 | 0.23 | 1.95 | 10.79 | 2.46
1.60 | 2.27 | 1.13 | 0.81 | 0.98 | 1.16 | 1.63 | 2.20
53.4 | 85.3 | 72.9 | 54.7 | 53.7 | 68.0 | 74.2 | 69.5

8 PR EE T TUE AT 7R A R R
FARMATE BRI, ERITERA
XD I (XRF) 3, oK
{1 1CP-MS U, 70 #7777 35 UL SCRR ( Qi et

@ RELBEH; @ ICV=[n(Fe;05) +n(K,0) +n(Nay0) +n(Cal)
+n(MgO) +n(MnO) +n(TiO,)]/n(ALO;);@ CIA = n (ALO;)/[n
(Al,0;) + n (Ca0* ) + n (Nay0) + n (K,0)] x100, Hr1n (CaO* ) Kk
FRET W n(Ca0) , #¢ McLennan (1993 ) #4714 J5 5115
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XY-18) i) S REE 445 (238 ~285 pg/g) M i

R2FBETAHELLHE THREERATAARREM KT HA PU SRR S Y REE & & (75 ~ 130
BRER very) HTHIER we/g) ALK P S REE 2709 FE dh 51
Table 2 Trace elements ( pg/g) analysis results of mudstone SRS RE L TUAMIE S REE 5 5 (0 RF 5 1

rocks from the Dagushi Formation,the Paleoproterozoic

AR EAE .
2H Y iy = =
FERE | XY3 | XY-52| XY7 | XY-10 | XY-12 | XY-15 | XY-16 | XY-18 kﬁfffﬁﬁﬁﬂfﬂtﬁf%ﬁmi Rb,
La 358 | 22.6 | 53.6 | 16.7 | 297 | 67.7 | 5.9 | s2.0  Ba flSr & AEBK, 530 Jy 26. 1 ~ 137
Ce 46.0 | 44.0 | 100 | 29.1 | 48.7 | 124 | 103 | 106 ne/g 211 ~ 1415 ng/g.13.0 ~ 161 ng/g( £
Pr 6.07 | 6.17 | 11.3 | 3.50 | 6.01 | 13.5 | 15 | 115 2) [R5 Fa[Pi#& . K,0 Rb.Ba 54
Nd | 24.8 | 27.4 | 40.4 | 13.6 | 22.5 | 46.6 | 40.4 | 40.3 . L .
Sm | 5.12 | 6.35 | 7.05 | 2.57 | 3.79 | 7.20 | 7.04 | 6.46 E’giﬁ%ﬁ””kﬂiiﬂﬁ’ﬁ Sr.\Na,0 %
Eu | 0.98 | 0.93 | 1.03 | 0.49 | 0.54 | 1.02 | 1.23 | 1.19  FARHIRE. A XY-10(115 wg/g) 1 XY-12
Gd | 5.07 | 525 | 8.82 | 2.82 [ 442 | 9.39 | 8.95 | 8.9 (161 pg/e) [y Sr A EEEAC, 1/ Ba &
Th 0.78 | 0.92 | 1.10 | 0.40 | 0.58 | 1.17 | 1.16 | 1.09
= AN 2 ] ‘ TE
Dy | 504|622 | 662|244 354|680 | 7.07|6.67 LRI/ l:ﬂ]\é’] St/Ba LA 0 0. 37
Ho 102 | 135 | 1.26 | 0,49 | 0.77 | 1.24 | 1.22 | 1.26  F10.76, b H A FE 5 1) Sr/Ba H{H (0. 02 ~
Fr 2.96 | 3.67 | 3.28 | 1.38 | 1.9 | 3.30 | 3.18 | 3.25  0.08) FcIE 10 f% (3 2), 1FJEHEITLE Cr.

Tm 0.43 | 0.56 | 0.46 | 0.20 | 0.28 | 0.49 | 0.49 | 0.46 - X .
Co . Ni . Ti .V Sc & m N 5
Yb 2.75 1 3.53 | 273 | 12 | 1.59 | 2.75 | 2.75 | 2.72 A A LA/ T L

Lu 0.44 | 0.58 | 0.43 | 0.17 | 0.25 | 0.43 | 0.45 | 0.4 (B 5)  MiFES XY-5-2 Byt TR & 5 HH
SREE | 127 | 130 | 238 | 75.0 | 125 | 285 | 244 | 243 W TIUABRES,  F T BG4 o R

Eu™ 0.59 0.49 0.40 | 0.56 0.40 | 0.38 0.47 0.48 N I A 4 e
X 5H R AH £ 3), Cr(r=
Ce™ 0.87 0.90 0.95 0.89 0.84 0.95 0.94 1.02 Llﬁ EEE%CH{ *H/ﬁ-(@ )O (

G/Yb | 1.84 | 1.49 | 3.23 | 2.52 | 2.78 | 3.41 [ 3.25 [ 331 0.84) Co(r=0.90) Ni(r=0.75) V(r=
Lay/Yby | 6.74 | 4.58 | 14.1 | 10.7 | 13.4 | 17.7 | 14.6 | 13.7  0.98) 5 AL O, A W & 1Y IEAH &M, F 1 % st

Gdy/Yby | 1.53 | 1.23 | 2.68 | 2.09 | 2.30 | 2.83 | 2.69 | 2.74 ﬁ%%%m’ftﬁf}ﬂﬁﬁ%%(l?edo et al. ,1996) 5
Sc 11.0 | 11.6 | 8.82 | 5.50 | 6.74 | 7.21 | 9.39 | 6.41

v 152 | 226 | 69.5 | 24.9 | 36.0 | 75.6 | 92.1 | s0.0  FHRIUER Zr Nb.Y . Th U b P37/,
Cr 43.6 | 11.1 | 77.4 | 17.9 | 21.1 | 61.7 | 56.9 | 43.2  {HEH LA Th U HB 25 T EHS(E

Xiong'er Group,in northern Shaoyuan town, Jiyuan City

Co 14.9 | 39.4 | 11.4 | 2.79 | 4.59 | 9.36 | 13.7 | 17.2 ( 5) .

Ni 28.1 | 30.4 | 31.2 | 7.40 | 8.50 | 24.9 | 29.5 | 26.5

Ga 19.7 | 22.3 | 24.6 | 12.5 | 13.4 | 23.0 | 23.2 | 18.9 4 _LTJA.I//E\J

Rb 101 29.0 129 40.8 | 26.1 | 82.3 137 78.3

Sr 17.7 | 13.0 | 59.1 115 161 50.7 | 46.2 | 94.8 Bﬁ%ﬁi@%ﬁ@%ﬁéﬂ&%{ﬁ%Mﬂ{t%ﬂ
Zr 109 137 94.9 | 57.4 | 89.5 | 92.5 | 93.9 | 52.0

VAT RO R B g AN o5 f L fdy 422 A
Cs 1.96 | 0.37 | 5.71 | 0.69 | 0.54 | 2.45 | 1.73 | 1.54 TR FITURUBE B A~ i A 25t S, DR e

Ba 802 | 211 | 734 | 307 | 211 | 662 | 908 | 1415 ¥ 7% B ( Bhatia, 1983; Taylor et al., 1985;
HE | 4.85 [ 6,14 | 4.09 | 2.64 | 3.54 | 3.89 | 4.02 | 2,62 Roger et al. ,1986) , /] La.Th.Sc Zr.Ti .Co

Th | 5.77 | 6.42 | 17.7 | 3.28 | 6.43 | 19.1 | 23.4 | 20.7  pe e s o A A B o
U 177 | 1sa | 322 | 0.1 | 141 | 2.90 | 350 | 440 10 NESEATERITE B BRAL TR AE AR

S/Ba | 0.02 | 0.06 | 0.08 | 0.37 | 0.76 | 0.08 | 0.05 | 0.07  WIRIX IR DIRIERSE A 8 =
Th/U | 3.26 | 417 | 5.50 | 3.62 | 4.56 | 6.61 | 6.68 | 4.68 [ (30 i I 00 262 45 KUK 40
Th/Se | 0.53 | 0.55 | 2.01 | 0.60 | 0.95 | 2.66 | 2.49 | 3.23 . e . o
Z1/Rb 1.09 | 4.72 | 0.73 | 1.41 | 3.42 | 1.12 | 0.69 | 0.66 HCE A 022 (I Cr, Co Ni A Ti 552
ZTio, | 2.02 | 318 | 173 | 076 | 1.26 | 1.58 | 2.05 | 1.22  WAKAERIRYSZ MR, Feng et al. ,1990; Fralick,
LV | 0.17 | 0.10 | 0.77 | 0.67 | 0.83 | 0.90 | 0.61 | 102 1997) AEZEAEAE B . M F2th Al LLE M
ALO, 5 Sc(r=0.45) 1 TiO, (r =0. 26) {14

1769, X LREE/ 3 HREE [L{fJy 5. 89 ~10.16,9F5  Stepoz 50 Se i1 Ti0, A2 AU A 32 08 16 2
{E4 7. 82, R B EM L5, Gdy/Yby {5 1.23 4 (Zhang,2004) . ALO, 5 Y REE(r =0.69) £ 53
~2. 83, Hffi HAHXS (& 4) o Eu/Eu” JL0. 38 ~ (I TEAESE fH S Lay/Yby,Gdy/Yby Fl Eu™ A EPEAR
0. 59, FH4{E K 0. 47 BB ) Eu 71575 (K] 4) ;Ce/ B (3% 3) , BB XL AN BE (#7143 7 (Fedo et
Ce 7E0.84 ~1.02 Z [lA5fk, F-HIME 4 0.92, B al. ,1996; Zhang,2004) ; 3 REE . Lay/Yby ,Gdy/Yby

SIS R . YA EE A (XY XY-15  XY-16 Al Fl Eu™ 5 CIA AR R R W BT —FetE (£ 3) .
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Fig. 3 Stratigraphic variation of major element

concentrations from the Dagushi Formation, the
Paleoproterozoic Xiong'er Group ,in northern Shaoyuan

town, Jiyuan City
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Fig. 4 Chondrite-normalized REE patterns of the mudstone
rocks from the Dagushi Formation, the Paleoproterozoic
Xiong'er Group, in northern Shaoyuan town, Jiyuan City

(chondrite values from Sun et al. ,1989)
K R E AP 431k, 33 P, 05 TiO, & HiAth
— iR ST (REE [ Th U Zr (Hf F1 Nb) & (1) 48
1k (Feng et al. ,1990; Fralick,1997), M 3 0]
DVE Y X SETT R A G PE 2 U O A 21 0 1

FE i/ 1 b 5%

XXY-12

\y *xXv-3
mXY-5-2 ®XV-15

+XY-16
=XY-18
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X XY-10

Rb ALLO, Co Cr Sc¢ U TiO,
CaO Ni v Th Zr

0.01

Na,0 Ba Nb
Sr K,0 Cs Y

5 U ER IR AL oo SRR R AT AL R A
HsEARHEAL R TC R R P (R Fe R fE(E WL Rudnick et
al. ,2003)

Fig. 5 Upper continental crust-normalized spidergrams of the
mudstone  rocks from the Dagushi Formation, the
Paleoproterozoic Xiong'er Group, in northern Shaoyuan town,
Jiyuan City (upper continental crust values from Rudnick et

al. ,2003)

SR AF R AN, B PR E T . AAHAITCR
{8 Th/Sc, Th/Co, La/Sc, La/Co 5 Al, 0, P,0s.
Ti0, \K,0 .CIA, Zr Tl @RV 2 (32 3) , %]
X EETT R ZUURRIE RERZ WA K, AT LA 350 45 7 T
DX F P 5 ( Zhang ,2004) .
4.1 MRYIMHAE

Si0,/Al, 0, HUAE H] LA 85 il OB B
JE, B £1 e &8 13 22, 1A R PE AT ) 1 2

F3IFEDBFELBETHRRERALTEHRER
ERTERNEXRY
Table 3 The element correlation coefficient of the
mudstone rocks from the Dagushi Formation, the

Paleoproterozoic Xiong'er Group,in northern

Shaoyuan town, Jiyuan City

K,0 | ALO, | P,Os | TiO, | CiA | 7r

Sc 0.26 | 0.45 | 0.69 | 0.90 | 0.48 | 0.89
Th 0.60 | 0.60 | 0.22 | -0.16| -0.31| -0.22
Eu” 0.01 | -0.48|-0.35| 0.12 0 -0.04
> REE 0.56 | 0.69 | 0.24 | -0.07| 0.56 | -0.11
Lay/Yby | 0.32 | 0.31 | -0.25|-0.65| 0.46 | -0.53

Gdy/Yby | 0.40 | 0.33 | -0.25| -0.68| -0.07| -0.61
Sr/Ba -0.61|-0.57| -0.30| -0.43| -0.57| -0.25
Th/U 0.42 | 0.63 | 0.42 | -0.12] 0.45 | -0.01

Z1/Rb -0.80| -0.33| 0.55 | 0.58 | 0.23 | 0.59
Th/Se 0.43 | 0.39 | 0.03 | -0.32| 0.34 | -0.44
La/V 0.05 | -0.01| -0.41| -0.79| -0.20| -0.77
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IR T, S10,/ AL 05 U H 8K (Roser,1986)
Kotr f1 e 5 B AR Si0,/AL O, fE (2. 94 ~6.22,
27 3.86) , Ui W S BVEAR, IR KT, M AT
FAINAET Y CEAE TR V) A A B KA S5
Y (&5 Ze M La) 25 55 A, 2 0TRR ) I 3
Zx/TiO, 1l La/V FC{H 5 #% 5 ( Roser, 1986 ) . £
XY-5-2 ffy Si0,/ALO, . Zt/Ti0, il La/V Hix &/,
V2T it A BE AT T AR i XY -10 T XY-12 i
AN o Cox 224 Y ICV (Index of Copositional
Variablility ) A] DL 7R B8 6 B LA, ICV By,
JB 6 17 TSGR AR, B WA 36 T S AFDRS LT B
(Cox et al. ,1995) . XY-10 Fi1 XY-12 i ICV /NF 1,
HA R #R T 1, UhBIAE & XY-10 F1 XY-12 119 824
JEARXS R T IR B AR R HE R E

4.2 BRI
4.2.1 FEXHS

McLennan 25 (1991) fff 38 %08, Th/Sc LA AT
DU RO WL DX A FRAE o IGAR HAF S () Th/Se =
0.53~0.95( <1) ;MiEHs LHES B Th/Se =2. 01 ~
3.22( > 1), JXEEA[AHFIE AT RE AL PSS R P 5 IX
5 ) B e

Wi LR AR IR, ZREE 7TEXAL (CIA,
=0.56) iz (P,05,r =0.24) TR ECAE (ALO;, 7
=0. 69) i B H N, R TR Y h REE |y 32
SRR & EAIET S T A B (Rollinson, 1993 ) ,
fBH L FE A B Lay/Yby SFXI{H )y 8. 86, Ce/Ce ™ -
YI(E 2 0. 885 T i i 1 AF i 19 Lay/Yby ~F-X{E K
15.03,Ce/Ce " F-I{H M 0. 97, A X Eu 11 7% G
R X B (& 4), Condie %5 (1990) 42 1 4 =i &
(1) Eu S5 FBEZR 0.3, M = N A28 0. 8,
AKX Bu 5524 0. 47, FEIT AL X 5 1) Bu 536 5,
Gdy/Yby ZUIBI R /N (35 3) , Bl 12 AR
BT, Gd 5 i BT R AR, Gdy/ Yby LU fE T & 7 A2
N B DR R Gdy/ Yy FUAE AT RUA 250
TR X B4 F 5 ( Taylor et al. ,1985; McLennan et al. ,
1993) , TEMIKEELAII, Gd & fEm , L Gd/Yb =
2.0 B K HHZ M GA/Yb HfE S KF 2.0,
J& 4E 2 ) #b 2 0 /N F 2.0 ( Taylor et al., 1985;
McLennan et al. ,1993), H K 6 A AFH, K
MG E EEAPMIEX . & SR Gd/Yb
FfE (3.2 ~3.4) i KT 2.0(3 2), BEWIE A LK
R HUZE S 3 TR AR RS Gd/YD EU(E (1.5 ~
2.8) , YIRS T RE A4 L BT AR R HUZ o

i R X REE & a5 B B K 1 8k sl KBk
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Fig. 6 The Gdy—Gdy/Yby diagram of mudstone rocks from

the Dagushi Formation,the Paleoproterozoic Xiong'er Group,
in northern Shaoyuan town, Jiyuan City
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The direction of arrowhead represents the variety

from old to new stratum of the elementary value

NZHE AT ZREE 54 (210 pg/g) ; MARH £
FEAR I X REE 35 /N TR il B 910 £ 1955 1 (146
g/ g) L T 5 9 L &5 5 (58 wg/g) , R W]
DR PR A — & R BE A E Y o, i Eu 52
R T AE B A 1 {H. R P MgO—Co, MgO—Cr,
MgO—Ni YA AR, FT LA R AL XY-5-2 iR fy
30% FEATHIZEMESI IR (8 7) o £5 b, ROh £ 4R
A EEORIETAE R BUST  (HIRA — & SR
ot s PR AR o 20 32, A oo AU Z B
Ao
4.2.2 #HRKRIE

A X AL SE R 45 SRR 2 B A R i
JZ2 ORI ) ARG ey iy )2 Bk LRI S5 4 )
(1) o AR —E R B Je e s A AR —H
P I E IR —1 8 e e oo JEPE O LE DR
BRI R — 708 o 1 WS e (R TR A A1 e b
HVERAASE S A SCE RO IR R SE) s B
N — B B YR b B U — P LA DU — T
Jit R A DU A ORI ] o Ry A L A e S
TR RS PR HE R R AL B Bk R 2
DA DB AT ) R (AR LR ) ity T8 ol o 3
JZ CBRIDATRE UG ) o TR AR A1 20 T AR T
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Fig. 7 Log—log plots of Co (a), Cr (b) and Ni (c¢)
against MgO showing the proportions of detritus

(after Van de Kamp et al. ,1995)
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4.2.3 RRXHLEE

IR DX XA B 52 380 < A TR 325 355 3l Y 52 ), <
fobl T4, A REEE B o 0 J8 E Hh iY Na Ca Fl
Sr IR X B KA R B A — e B A Lo Rl
HIER ST FEA ) Na, O(BR XY-10 H1 XY-12) F1 Sr #f
BB Z8 (ES) , B XL AR BE AR s o 1 CaO
FXF RS I ek & 4, B CaO & Si0, KM
FHIAE(r = =0.77) , YA SZBRIRER 72 Wi K, Rt Ca
ANREA R S DX WAL AR B . PR, R A 2
PRI A M S AAR R 85 T4, T AE TR XY-10 A1 XY -
12 1, TAAE A A X o

CIA ( Chemical Index of Alteration ) {8 sz BLIF A&
() RALFREE (Nesbitt,1982) , CIA F5EGHK, B8] 5
EH XA S, Ry A AR CIA =53.4 ~
85. 3, VI K 66. 5, LI Ky Hh A FE 1 WAk, H
Hr XY-10 1 XY-12 SA8ARE CIA {8, BE EATHY
AR BE fe A1, AR Bl

BERA B U ZRP, M50 R Th 1
BRE , A B Th/U HAE AR K S T,
S e ) XA R R, ORI Y Th/' U b B
(Taylor et al. ,1985; McLennan et al. ,1993), K
L1 Th/U FfE M 3. 26 ~6. 68, FHAHE S XY-10
N XY-12 A xR Th/U HofE (B 8), 439
3.62 f14.56(% 2) . Hiy Kl f14li CIA J Na,O
B, DA (XY-10 1 XY-12) JRUPL R B A G 4
55, M LR
4.3 MIARE

Sr.Ba B .Ga #l V & & SO I 0 FAE AT LLFA 5
DU KA 1t 8 2 ( Chen et al. ,1997) . Sr.Ba fk,
FVEBT o ARRL, AT T BT R IR £ AR
PIRBRIREhHE A KSR, 5 Sr ML, Ba 94L&
WA RS BEAR, WK A I Ba®t 7E SR A SO,
HHIE I SOME Y Y BaSO, , [H i 22 0k i+ LR ) o
w Ba, M St fIEFERE R T Ba, Wl iE R 2RV R AL
(HE5EHESE, 1987) , Chen 45 (1997) i F 57, 42 1
Sr>160 pg/g,Sr/Ba >0.35 Ry AHTIAL; Sr <90
pg/g,Sr/Ba <0.2 KEEAHTTA . T Ga Fl V F 2R
P T BRI S &, TERARTURR Y v i 2 2 0 30l Dy 18
~23 /e B0 ~ 113 /e AERIE AL B 45
WA <15 pg/s Fl <86 pg/g. PHILARE XL IR L
SRR AT DL R A B B s Kb
ZH4 Sr f Sr/Ba FL{ETE XY-10 il XY-12 #£ 5, dhge
SRIGIN (18 8) o Ga 7E XY-10 H1 XY-12 Y& H
A 12.5 we/g 13,4 pg/e( <15 pg/g) , M HAD
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FEA ol 18.9 ~24.6 pg/g, V 1E XY-10 F1 XY-12
(35 B350 24. 9 we/g H136.0 pg/g, MHABAE b
$750.9 ~225.8( % 2), DI XY-10 Fl XY-12
Sr.Sr/Ba HUAE S INAT Ga V& & /N (& 8),
B 7 KA oty £ B8 B T e, I e AR T T
(U

Henning 4 (2001) $#2 1} Zr/Rb 7] LIS /R0 JE &
KLJE A4k, Ze/Rb HUAE R, B8 S RE B i, Stk
R R GE B TR R B, I8 XA AR R
AL FEAR XA . XY-10 F1 XY-12 (1) Zr/Rb HAE
AR (& 8) , PR DX AR X o Z5 FRTId , 1t
AP ARy B 1 TR 0 2 TR S S5 1 R I IR AE I
S, A2 WK R Y 45

WA HZ AR ST, Gd & i ) Gd/Yb 3,
NP a XY 4F 1% 38 #7722 % ((Taylor et al. , 1985;
McLennan et al. ,1993) , Kt 7 41 64 S ey 5 X
BIAR R (B 6) o (B XY-7 3] XY-10,
Gdy & M Gdy/Yby IWERIRZE/N (K 6) , RIH
BOBTIR DX BTN, W] B8 S I 23 1 38 Al A R rh i
B TH B iz 0 AR R K RS Al 1 . i XY-10

FXY-12 fR)/IN ICV {6, S e A 8 v , T T3R5 LE
BRSHE o G, FE i XY-T 3] XY-10 1 Gdy & & K&
Gdy/Yby HAEZEIRAZ/INCEL 6) , S 1 iz TR
KRR 3 O, AT Be SRR A 56, Rl
R AR IR A AGE— 5 A 28 WA )2 DE , Wit T
TR HAFAE AR TR,
4.4 MELER

R S B RRALE 5 A T R 2 DD AH G, AN TR A
T PR IR AR B e B AT AS [ B M BR AR S R A
(Bhatia, 1983; Taylor et al., 1985; Roser et al.
1986) o by 1 Wi 5 Ve It s 1 U AR A i R, B T
Savoy 4 (2000) % "] Ry & 5 ¥ i) La—Th—Se =
AR CEL ) Rl A 2H R FE i KFR 40T ARl 3l R
R GO RE . FR I A A X, 2T
Sc 5 TiO,(r =0.90) . Zr(r =0. 89 ) BYAH M 4, T
R XY-5-2 S5 m ) B T, 3 Se & 5
e, AR XY-5-2 gt A K3, Girty 45 (1994)
5, Th 1 Se o] DUSEHE-F- 008 Lo Y 245 5
TUBIRY Th/Se B > 1. 0, BB EA TR UG IR 1)
ERIPNGBUE LS I TNt 7/ I N S E £ ]
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Fig. 8 Variations of trace element contents and ratios of mudstone rocks from Dagushi Formation, the

Paleoproterozoic Xiong'er Group,in northern Shaoyuan town, Jiyuan City
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Th/Sc SE-E M 1. 63 B =T 1, H LREE §4, H
AR Eu 55, &0 Th/U IWECEAE4. 9 >
EHLTEFIIME 3. 8) , S i) B Bl R 1 A i
WEE ) 724 (McLennan, 1989 ; Girty et al. ,1994) .
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Fig. 9 La—Th—Sc¢ Diagram of tectonic setting
discrimination for mudstone rocks from the Dagushi
Formation, the Paleoproterozoic Xiong'er Group, in
northern Shaoyuan town, Jiyuan City ( after Chen et
al. , 1997)
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2 BRIk RRERE IR BT A R A1 40 S B
R EIPNG U 28 WS YIRS R i PQII ey L ri PN
NGB RAT I EEIE A 5 (Zhao et al. ,2002) . K
AR AR T T ORI L e i —
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HE I PEREAT AR S B A 458, h T AR
FEK LA R R UL UG A R , DU A
AT BEHRRIE ML G IR R
IKZEHINTE , 2¢ W] Hu 7 128 4 [ 3R 1) 1M1 Jo (X
KF-45,2007) o o ool (RIERE R Z BRI —
B MR 20 il 0 e 14 i DR IS S R R e B ok
i S (P BHARE A 1 HE) (ARG A5, 1999) .
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Geochemical Characteristics and Geological Significances of the

Dagushi Formation Siliciclastic Rocks, the Paleoproterozoic

Xiong'er Group from the Southern North China Craton

XU Yonghang" *, ZHAO Taiping'’ ,

ZHANG Yuxiu""? , CHEN Wei'"?

1) Key Laboratory for Metallogenic Dynamics, Guangzhou Institute of
Geochemisiry, Chinese Academy of Sciences, Guangzhou, 510640 ;

2) Graduate University of Chinese Academy of Sciences, Beijing, 100039

Abstract : The Paleoproterozoic Xiong'er Group is widely exposed in the Xiong'er—Zhongtiao aulacogen ( failed

rift) in the southern margin of the North China craton. It records the most intense magmatism after the formation of

the crystalline basement of the North China craton. The Xiong'er Group is occupied by volcanic lavas as well as

minor sedimentary rocks and volcanic clastic rocks (4.3% in thickness). The sedimentary rocks occur as interbeds

in the Dagushi and Majiahe Formations of the Xiong'er Group. Writers studied the sedimentary and geochemical

characteristics of the siliciclastic rocks from the Dagushi Formation, in an attempt to elucidate the tectonic setting of

the North China craton during the Paleoproterozoic. The Dagushi Formation contains conglomerate, sandstone, and
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mudstone, and could have been formed in fluvial and lacustrine environments. From bottom to top of the Dagushi
Formation, the trace element contents (Sr, Ga, V) and ratios ( St/Ba, Th/U, Zr/Rb) of the mudstone rocks
reflected mainly a continental environment. But the later sequences indicate transgression, either due to basin
subsidence or glacio-eustasy. The compositions and their ratios of the major and trace elements of the mudstone
rocks demonstrate that a derivation from main silicic source rocks and mixing a further higher proportion of mafic
component. These siliciclastic rocks were derived mainly from the Archean and minor from Paleoproterozoic in the
southern margin of the North China craton. The chemical index of alteration ( CIA) indicates an intermediate degree

of weathering. The clastic sedimentary rocks were deposited in a passive margin setting. The volcanic rocks of the

Xiong'er Group formed in a continental-rift setting in passive continental margin.

Key words: North China; Proterozoic; Xiong'er Group; Dagushi Formation; geochemistry; sedimentary

environment ; tectonic setting
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