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Abstract: Field survey indicates that a large scale of cherts occur in Dengying formation of Sinian
Systemin the tectonic belt of Dabashan and Micangshan, together with carbonatite. The results
of trace and rare earth elements analysis indicate that the cherts have the characteristics of hydro-
thermal origin. Among the trace elements, Ba is enriched and most of the Ba/Sr ratio is greater
than 1. Th/U ratio is less than 1 and the values from all samples fall into the hydrothermal sedi-
ment area in the Th-U diagram. Zr is also enriched and its content in all samples are neighboring
the hydrothermal sediment trend line in the Zr-Cr diagram. The 2 REE of cherts is very low. Ce

is negative anomaly in general while Eu is obviously positive. HREE is enriched in the radiolarian
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cherts, but not distinctly enriched in the siliceous dolostone. The Ce/Ce * , Lay/Cey, V/Y rati-

os indicate that the cherts are formed in the transition zone from oceanic basin to continental mar-

gin. The Th/Sc, Th/U, V/Cr, V/ (V+Ni) ratios indicate that the cherts are mostly formed in

the reducing environment, with a small number formed in the oxidation environment. Consider-

ing the trace and rare earth elements characteristics and regional evolution of tectonics during Sin-

ian period, it is inferred that the cherts are formed in shallow-sea shelf oxygen-enriched environ-

ment and anoxic intracontinental taphrogenic trough environmentin the complex continental margin.

Key words: tectonic belts of Daba Mountain; Dengying formation; cherts; hydrothermal origin
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Tab. 1 Genetic type on chert and its geochemistry parameters
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Fig. 1 Stratigraphic distribution and profile positions of Dengying Formation, Sinian in studied area
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Fig. 2 Geological section and sample positions of Dengying Formation
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Tab. 2 Trace elements analysis of Dengying Formation cherts and parameters( X 10~ °)

5 D115 D56 D58 D28 D36 D44 uc LC
Eoy i HRASE  ERAnE ERE e 3rigsy fif BTE ik A i T H5E
R Ml s oo fif F W JER A 301 w O
Li 2.252 0. 959 7.314 33.69 3.42 11. 87
Be 0.114 0. 081 0. 685 1. 024 0.528 0.233
Sc 3.228 3. 140 5.495 8.225 4.766 4.033
\ 1. 443 1. 313 62. 88 28.2 755.5 167.7 11.6 38
Cr 4. 462 4.525 26. 26 28. 84 155. 8 22.64 18. 6 99
Co 1.412 2.175 5.331 4.738 3. 445 3.618 14.3 37.4
Ni 5.025 5. 745 19. 67 12. 21 42.75 23.06 52 79
Cu 14.72 1. 878 27.19 30. 88 68. 11 35. 57 14 17
Zn 42.22 3. 068 31. 860 31.1 85. 96 26. 89 1.4 1.4
Ga 0.653 0. 194 3. 609 4. 907 1. 815 0.703 2.0 1.3
Rb 3. 246 1. 350 17.09 25.73 7. 346 4. 842 20.72 7.2
Sr 5.361 9.598 175. 4 97.48 95.7 1920 237 165
Y 0.403 0.195 7.784 10. 16 15.52 10. 67 25.9 28.1
Zr 3.683 1. 314 31. 32 43.08 15.58 13.90 1.4 0.6
Nb 0.292 0. 256 1. 623 3.018 0. 874 0.411 0. 055 0. 08
Cd 0. 243 0.011 0. 285 0. 143 3.335 0. 74 2.5 2.1
In 0. 008 0. 004 0. 020 0. 030 0.031 0. 010 0. 31 0. 30
Cs 0.068 0. 009 1. 141 1. 212 0.402 0.393 5.8 4.0
Ba 10. 840 31. 68 124.5 250.1 551. 2 404. 3 1.5 0. 48
Hf 0.098 0. 031 0.721 1. 076 0. 327 0.211 1.4 0.6
Ta 0.022 0.016 0.124 0. 215 0. 054 0. 038 0. 75 0. 26
Pb 3.309 1. 424 29. 83 2.506 4.408 4.243 10. 3 6.6
Bi 0.016 0. 009 0.048 0.077 0.048 0. 044 2.5 0.93
Th 0. 185 0. 081 3.121 3.420 0. 667 0. 641 11.6 38
U 0. 374 0. 146 5.910 0. 867 6.558 8.831 18. 6 99
V/Y 3.58 6.73 8.08 2.78 48. 68 15.72
Ni/Co 3.56 2. 64 3.69 2.58 12.41 6. 37
Th/Sc 0. 06 0.03 0. 57 0.42 0. 14 0. 16
Th/U 0.49 0.55 0.53 3. 94 0. 10 0. 07
Ba/Sr 2.02 3. 30 0.71 2.57 5.76 0.21
V/Cr 0.32 0.29 2. 39 0.98 4. 85 7.41
V/(V+ND 0.22 0.19 0.76 0.70 0.95 0. 88

H:UC S Fb5E 3 858 s LC Ry F Mo F ¥ 43 ; UC Al LC B Wedepohl(1995)
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Fig. 3 Spider diagram of trace elements of cherts

in studied area
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Fig. 4 U verses Th diagram of different sediments

(the base map according to literature)
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SRR, IR BT KB 1L A 3 ] 5T T
R = 5 2 REE f ik, {0 1.85X 1077, F 5
FITE RE A 2 REE e . o 50. 97 X107 ° (PAAS Hi
T+ 184. 8 X 107 %), HLERN & . ik T
)2 REE Wi &% 2 REE @ — 48 &
G¢.3X 5 PAAS PRl ALD o3 A AR 45 R — 3 (& 6)

R3 NREAERERBITEAIERSHR(X107°)

Hir £

REJL 7 R REE S0 R B A R A RRAE . 3L
t, 2 ANEE T 25 A FE S Lan/ Y by {8 423 51k 0. 94 il
LS54, BT 1 s KT 1L U R A=A e B
+or A B ECRA HE A, WA Lay/ Yby
EE/NT 1, UL WIRE A AR LB 4 R
SYFER Y 8Ce T 8/ T 1,k Ce 5%, 1M 0Eu
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Tab. 3 REE data of Dengying Formation cherts and parameters( X 10~ %)

£ D115 D56 D58 D28 D36 D44
A WHHa A Bz ik fiE A 13w li3¥s)
SR 3 2 CH il & JRAI N O

La 0.623 0. 376 5.723 8.202 8. 249 6.010
Ce 1.124 0. 686 13. 20 11. 63 9. 589 9.591
Pr 0.134 0. 073 1. 606 1. 901 1. 653 1. 364
Nd 0.538 0. 289 6. 968 7.887 7.320 6. 261
Sm 0. 096 0. 055 1. 511 1. 955 1. 377 1.198
Eu 0.019 0.024 0. 359 0. 497 0. 397 0.334
Gd 0.108 0. 054 1. 696 2. 365 1. 858 1. 413
Tb 0.014 0. 007 0. 237 0. 337 0. 258 0.192
Dy 0.083 0. 036 1. 379 1. 959 1. 770 1.213
Ho 0.016 0. 007 0. 258 0. 378 0. 408 0.276
Er 0.048 0.019 0. 715 1.043 1. 249 0. 815
T'm 0.007 0.003 0. 096 0. 150 0.170 0.109
Yb 0. 049 0.018 0.577 1.028 1.018 0. 704
Lu 0.007 0.003 0. 086 0. 159 0. 135 0.111
Y 0. 403 0.195 7. 784 10. 16 15.52 10. 67
2 REE 3.27 1. 58 42. 20 49. 65 50. 97 40. 26
Lan/Yby 0. 94 1. 54 0.73 0.59 0. 60 0.63
Lan/Cex 2.00 1. 00 0. 88 1. 40 1.83 1. 33
O0Eu 1. 00 2.00 1. 06 1. 09 1.17 1.21
0Ce 0. 50 1. 00 1. 03 0.70 0.59 0.77
(LREE) N 0.10 0. 07 1. 31 1.62 1. 36 1. 14
(HREE) n 0.16 0.07 2.40 3.59 3.63 2.55
LREEN/HREEy 0. 61 0. 96 0. 54 0.45 0. 37 0. 45




A A i T AL AT

YR B 2R M R AL 2 R AR B H A 39

0.6

R b A
=

s

0.01

La Ce Pr Nd Sm Eu Gd Tbh D¥ He Er Tm Yb Lu

=D - D36 - DA & D356 D58 =-D1s

B 6 MARKXPAASHAENKERERH LIRS EXE
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in studied area

B A T B X (L 6) &, ik A W
Bie o> 2 =0 Sy Ze i, A B W R, L Ce 7
WL 2 ADEERTH = A R Ay AL AR TP 3 E
AW, IE Eu %% . 8 Henderson(1984) {4 #f
58 BOKTURR Wy H A RH X & /9 8 R b A R B
Ce 5 o X TR A KR TTR Y, $OK TR W) 1 1]
B L Ce B 5 FOBW] I8, FERR 5 B (IR 7))
i A X b B 3R B AE S IXRE T A B AT SR A B
K UT ALY 0 F E FC 43 ih 26 R A T L R R A 1 #A
KGR B B B S TR BT s A U B
% DR S 2 oA SR 1 R OK U AR T RE R s
A A KL B 0 T W K 2
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i U

Heah/k

1 | 1 1 1 1 1 1 1 1 1 L 1 1 1

La Ce Pr Nd  Pm Sm Eu Gd Th Dy  Ho Er Tm

R AR TR IEH UL L AE
7 BARLLLHIRASHHKSIERKTRY
A REE % 3{ & (Henderson P,1984)
Fig. 7 REE patterns of mixtures of hydrothermal sediments

and non-hydrothermal sediments in different proportions

(Henderson P,1984)
5 HEFUAE R VIR R T

RS A 1 e RAR D 2 DURR 2 J5 1 P i) 5%
Wil BEAS B I 1) K A2 vy VA R B 058 B A 3 PR B L R 2 8K
S TR A RR A ORI (PR R, 1997 Fl =
W 5,2007) . FHIORATROA I E BT B iER 55 1 2 80
FEA Ce/Ce” . Lan/Yby.Lay/Cen (R 4) Kl T
% Th/U {H%, Murray Z(1990,1991D) [IWFFE 45 5
7 KFETHE Ce/Ce” FARCE 0. 29) , K¥EZLHIFIAT
AR Ce/Ce™ (0. 60) , Kt 2k 89 Ce/Ce” F i
CEFY 111>, Ce/Ce™ R U B 52 Fili Y5 52 Wi B K 5
Lan/Cent 51 156 B 27 fifi Y5 52 1 18/ (Mlurray , 1994) .

4 AEARREETHREHLITENIRESR(BHKIN,1991 &)
Tab. 4 REE indices of cherts from different depositional settings(amended by Zhang H W,1991)

HIREEZN Ce/Ce * Eu/Eu * (La/Ce)n (La/Yb) n
o 0.18~0. 60 0.97~1.35 1. 66~5.49 0.57~0. 96
o

0.29 3.59 0. 74
. 0.50~0. 76 1.06~1. 33 1.30~2.48 1.30~2.48
TF
0. 60 1.82 1.82
0.67~1.52 0.64~1.72 0.66~1.33 0.66~1.33
PNGBUE S
1. 11 0. 96 0. 96

[ e o B/ME~ KA
RPN ™ -

AU FE R TGk B i = 2 805 B A DESE A
Rl PR IE T R o fi 1 2 80RO HEAT XS H L LURIR
IR U LA 3 Y i S5 Y DD AR BRI . A DR B Y

Ce/Ce” 2 0.50~1.03,F K 0.76; Lan/Cexn N
0.88~2.0,F¥ K 1. 41, HAFIEAN T KR 5 K
i i 2 2 18],
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5% £ U RN A, i o0 2 7E pUA VR L R
Fe IR AR X B9 95 20 M (Murray, 1990) . B LT T
AN TR R VE BR B 00 ke O i 0 3R R 48R Ak 1 WF 5
RHR A ML AT R G XT A FT . A B D SO
S RIF B (Murray, 1991; Z2Rk 42, 2000) , ¥ 1
KPR RE A 0 Vo & W 8 1 K i Sk
JEA T Y 2 DA B, 9T DA R R LR T 2 b R
FA VY (B & T R Rl i Gk e . AR T
ABFSE R EAH V/YA5. 8 PEHH V/ Y24, 3; K
Rz V/Y=~1.34 (B &, 2004), [FEF, 76T 25
KBGO SR EE 7 2N, Th/Sc Ml Th/U {44 2 B
&353R 0. 01~0.3 1 0. 6~5.0) (Girty,1996),
A, Th F1 U ZE DU W) b () & 5 ke T 0 AR BR B2
(4 48 A 38 5 H A7 — R AE B4 25 /R Th/U fH R 0
~ 2,5 AL BB F 4 8 (Kimura, 2001), Jones
(1994) % P4 b BR e 1k 27 thE 0B iy 480 A b BR 1L 2 1F 5%
Ja AR V/Cr KT 4. 25 B B & S R B85
Wignall(1994) kK V/(V+ND{E KT 0.83 I K
B IRES . AXEFE V/Y HA T 2. 78~48. 68,
A - R 1 B K i 0 % 1 3 U b L R A B a2
A K Bl i % 38 B8 B9 R AiE 5 Th/Sc {5 F 0.03 ~
0. 57, i 7 H R ¥ 25 b B K Bl 10 4% 10 o B A B
Th/U HA T 0. 07~3. 94, iR~ ) B A7 8 52 5 1Y
REEZHAFAE . V/Cr V/ (V- NDAE A X iR
RO T IR R ER B b RO T R AR R
X 5 5 T T S ) 24 B A A R U B A 2R B B —
H

G A R XM s A R AR L R BB AE g T AR Y
WRE TS MIERIDZWAETERE SN
il R4 % A X N7 1) 32 2% 4 B R L O T R R I I
S A KR I %%, i 5 Hb £ R R TS T R BT
DU RS AH — 8, B, A IXCRE A R w1 K
A KB i VE A TR 5 AT —

W X b4 T A ST 5 AR T A AR M ERL 2R 4
TE B 5E . BT LA 4 IR,

(DEEFTA R Ba & 8 55, Ba/Sr (HHEA K F
1 Th/UfA/NT 1, Th = U [ fifg v i A7 R i 34 42 3]
POKVTRRY X5 Zr TCR BN &4, Zr - Cr Bl hFE

sl 4 R B FROK T AR ) B2 B 3T 5 a0 3R AR AE
e W 1k 25 T I 32 31006 JES HOK 19 52 i)

() REFA & REE S fiK, Ce SR N1 5%,
EulE % W, iR a HREE §&. i H & &
HREE &% AR, 5Ce f 54 2 Il i #F 58 X
Bl T POK DR LG B B S v T RE R s o
U o IF ST DXCRE ST 5 Sy L AR (4 PR AR

(3)Ce/Ce” \Lan/Cex . V/Y {H R BIAT 3 4L kE T
FE BT RV 7 4 B K Bt 301 2% 1) 3 % b3 5 Th/Se.
Th/U & 7~ H B A7 3 B BT 0 R 7 & Hb R 1
V/Cr,V/(V+ N % B RE A £ 28 T8 7R
Berp G B T SRR B T, SR A RETUE R £
HIC R RRIE A KRR A N T 2 A R BG4
SR 1 V8 o B B B e S ) ol 9 R P A IR BT
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