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Fig. 1 Simplified geological map for Shihuigou area, North Qilian
Mountains and the location of their samples(Modified from Bureau
of Geology and Mineral Resources of Gansu Province®) DIVEREERY K DB EATE, M
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Table 1 Content of major elements of Ordovician chert from Shihuigou (%)

=3 SiO, | ALLO; | Fe;O; | FeO | CaO | MgO | K;O | Na,O | TiO, | P,Os | MnO | H,Ot | CO, 2 Al* * MnO/TiO;
SH6-5 | 87.97 | 3.90 1.09 | 1.30(0.62]1.09|1.16 | 0.02 0.19 0.04 0.12 T Tl 0.64 {99.85| 0.70 0.63
SH6-7 | 82.98 | 5.76 165 | 1.73 |1..3811.07 | 1.51 | 0.04 7 0.32 0. 05 0.16 2. 36 0.76 [99.77 | 0.71 0. 50
SH6-8 | 97.23 | 0.77 0.27 | 0.23]0.25]0.20(0.25| 0.02 0. 05 0. 04 0.01 0.50 0.20 [100.02| 0.69 0.20
Y301 | 91.4 2.61 2.78 [0.3310.32]0.120.41 | 0.12 0.:15 0.13 0. 04 1. 24 0.2 99.85 | 0.56 0. 27
Y302 | 95.48 | 1.15 0.71 [0.27 | 0.16 | 0.12 | 0.49 | 0.08 0.11 0.03 0.02 0. 61 0.08 [99.87 | 0.70 0.18
Y303 | 89.94 | 1.71 1.3 0.33 [1.13 |0.1910.82 | 0.12 4 0.21 0.08 | 0.17 1.17 | 0.65 | 99.85 | 0.76 0. 81
Y305 | 82.62 | 3.74 2.05 | 1.57 | 4.68 | 0. 66 | 0.41 8.1 0.16 0. 05 0.16 1.42 3.08 | 99.85| 0.53 1. 00
SH24-1| 87.52 | 2.89 1.91 | 0.5010.39(0.35|1.08 | 0.04 0.24 | 0.06 | 0.01 |"1.76 0.72 | 99.50 | 0.76 0. 04
SH24-3| 94.94 | 4.92 0.41 [0.37|0.24 [0.25[0.36| 0.04 | 0.10 | 0.04 | 0.01 0. 86 0.26 |99.22] 0.72 0.10
SH28-1| 95.92 | 4.99 0.08 [ 0.42|0.60|0.18|0.28| 0.07 0.10 | 0.05 0.01 | 0.54 . 0.42 | 99.82 | 0.76 0.10

WA B RSB RT, BRI E A X & Al * —Al/ (Al4-Fe+Mn),

(La,)/(Ce) FITE IR A %, K% 1) (La,)/
(Ce)H 0.5~1.5, KM N 1.0~2. 5, FFHA

EWHE . 2d B, BRI R 2 A H v A KR
GEHAEBRXI, HMERYEAKMLEZ KR
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J A R VR B UURR 43 b oy s B B
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P RE R UTRR A Y L (E U B
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0.51; B &K IR Wi i 3 B
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Fig. 2 Major element discrimination diagrams of Ordovician cherts from Shihuigou
() — IR 4G ¥ FLARY Fe/Ti—Al/ (Al+Fe+Mn) B (4§ Bostron %,1973): A—4£ ¥ B H & 5
%, B—RHEEM T, CHEMBOKTEY, D.E—RAKK +, F-AXFHVAY, EPR—
PBETHRY , TM—RE&YWHREATHARY , BM—4&Y Y R THRAY ; (b)—Al—Fe—Mn
= f& B (3 Adachi %,1986) : A—4 W R E B & X, B—#OK T BUEE i %8 X5 (c)—100 X
(Fe;03/Si0;)—100 X (Al 03/SiO;) B (# Murry, 1994) ; (d)—Fe,03/TiO,—Al, 03/ (Al, O3 +
SiO) B (3 Murray,1994) 3 A—Dh K FERT A REBUE S s O— /KI8T BT A BERE B @
(a)—Fe/Ti—Al/(Al+ Fe + Mn) diagram of modern oceanic sediments (after Bostron et al. ,
1973): A—biogenic chert, B—average ocean clay, C—hydroththermal sediment, D, E—
hydroththermal clay, F—western Pacific Ocean sediment, EPR—hydroththermal partial sediment,
TM—continental margin sediment, BM-—biogenic sediment; (b)—triangle diagram of Al—Fe—
Mn from chert samples (after Adachi et al. ,1986): A—biogenic chert area, B—hydroththermal
chert area; (¢)—100 X (Fe;03/Si0;)—100 X (Al,03/Si0,) diagram (after Murry, 1994); (d)—
Fe,03/TiO;—Al,03/ (Al;03+Fez03) diagram (after Murray,1994) ; A—samples of cherts from

Majiazhuang; <>—samples of cherts from Shuinichang
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3.5, BERETH Ce BHZATMER . FEEMS T
R & 1 (Murray et al. , 1990, 1992; Murray,
1994) B FF BT B IR EY WK H Ce SHMBER -
TERE RES1E. Elderfield 2 (1990)3RE T 40
LW FSCe)NTF 0.7~1. 2 Z ] ,8(Ce) - ¥{E N
1. 0.7 B 5 LA A MK Ce F 8 RE LR 1B K
# REE 5B 5 EEMRHRE . EARKHERL
R U B Mg K A5 5 O 2 A B K IR SRR LA 2K, W R
¥k H8(Ce) S¥g B KA ML, 72T A7 HEE B
FHREHBH Ce FH,0(Ce)=0.8~1. 2, FF ¥
B g K A KR S(Ce) A F 0.2~0.3 ZJH],
8(Ce) ] BE ¥ /K T BE A R T & £ 284k, TR K & &
KEAEERE, R T 8T RE X Ce BRI
#eF (Ormiston et al. , 1976), VIERYIH Ce RE S
WA FEHE Ce BEME., REBGKMEF Ce 57
S H AR B, Murray (1994) 881 K i 11 % i 5E R
HAS(Ce)SEH Ky 0. 67~1. 35, ZEEEY LW, H
RR o 2 R 2 4 (A0 b 38 L 4L V) R A B B Ce 11
BEER, AHRBITFRERPE K Ce RETH.
HE ARG Ce FHI BT, 0(Ce)=0.25 A&
H W ZR K ¥ PE B 2000 ~ 3000 m FEAL ¥ ¥ K
3(Ce)H 0. 04, 1 ML AT LA H ,Ce 1981 .52 57 W 451E
AR
KBAKREGARMEHFER L TEBEZHNK
J, o, B ERAK YR W RO BE S SH24-1 FIAEER S
FEWT A H9RE & SHe-5 \SH6-7 R Lt E A B X
F 100 pg/g, B ARAITT X 171. 3 pg/g (B il SH6-5) .
HipEGH L TEREBNT 30.79~83.9 pg/g Z
], K ERAHE 50 pg/g 2 RBR K AL T 3h KR
BEEET.ARNHEROEREZSNEYRE
BB mEERR ., UILETARELHTHLTRE

a1 2 I B o B G, B 2O R —
ZLEME D AR FREHAGHHEER L TR
BEENREMER . UARARTHAREZNERLEL
HEAMER . R R M LR F A B (Lay) / (Ce) EHAT
F 0.49~0.78 Z[a], KEAFE 0. 60 EH (R 2. &
B 5250 K BE i % 9 (La,) / (Ce ) B ZE 0. 5~1. 5 Ju H
W, 5 KA BARRE, A KYERWELSHERSR
S(Ce)#RAE 0.77~0.92 Z B (£ 2), R FRER
HWH B R Ce ARHE 0.25 EHUT), EAFHH Ce
AR, BET KOG EME Ce FHFFME. £
FRE 518% X% (2003 M RFE R LSRR
AR AR LT R H X, R H & R 1L 5 i B
RER L ITTE Ce/Ce™ K 0.57~0.77, F ¥ {ENK
0.68;(La,)/(Yb,) R 0.22~0.61,F#H N 0. 41,
18 50 K i i 4 4 R 1+ JTT R RRAE

10 —Tr— T T T T T T T T 1 170
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Fig. 3 Shale-normalized REE pattern of Ordovician
cherts in Shihuigou
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Table 2 Content of rare earth elements of Ordovician cherts from Shihuigou (pg/g)

=3 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm | Yb Lu X EREE 8(Ce) | Lan/Cen
SH6-5 | 34.8 1 65.7 {6.93|25.9|4.69|0.89|4.26(0.62(3.16(0.62|1.77|0.22|1.54|0.24|20.0( 171.3 | 0.92 0. 60
SH6-7 [ 33.5(63.0{6.70 | 24.9 | 4.53 | 0.84 [4.09 | 0.61 [3.11 [0.59 [ 1.69|0.21|1.47 |0.23|19.4| 164.9 | 0.91 0.61
SH6-8 | 9.19 | 15.9}1.67|6.43|1.21|0.28 [0.99|0.17 |0.88 |0.16 | 0.47 [ 0.06 | 0.46 | 0.08 | 6. 96 44.9 0. 87 0. 66
Y301 [3.29)6.2810.79(3.160.900.27}1.03|0.17|1.27(0.31[0.93(0.15({1.12|0.219.84{ 30.79 |0.77 0.71
Y302 |[6.20]10.2|1.29{5.20(1.09[0.32|1.20|0.20|1.27|0.30|0.810.12|0.94(0.168.08} 38.10 |0.78 0.69
Y303 [6.79]13.0(1.77|7.6311.65[0.46|1.77|0.28|1.86[0.44(1.32(0.20(1.410.24|11.2| 49.98 | 0.82 0.59
Y305 |8.56|15.0|1.84|7.59}1.66)0.35|1.90|0.291.770.40}1.06|0.140.99]0.15(9.69| 51.35 | 0.82 0. 65
SH24-1|27.2|43.6 | 5.13|18.7|3.26|0.66|2.84|0.442.29|0.48|1.38{0.18|1.30}0.20|15.9| 123.5 |0.80 0.71
SH24-3(19.4 (28.3 (3.19(11.7(2.09(0.44(1.85{0.31|1.50|0.33|0.83}0.12(0.870.14|12.8 83.9 0.77 0.78
SH28-1{9.83)17.8|1.90(7.17(1.37]0.34(1.18]0.20|1.10]0.21|0.60{0.09 |0.59(0.09 | 8.26 50.7 0. 89 0.63

MR RN B IR R R — W BRAC e Ky T HE R E R A ICP-MS 430 #7 546 36 7 & #§ Haskin (1968) 45 #E 4k, Ce/Cex
Ce 7%, La fl Pr L E TSR AEEIR KRB .
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JEAB % n B 7R 1 1L 4 2 7 P o i AR Rodinia BX
SKEEER PR, 2 ERCRA A BRELH
MBERZAN—M—ZRRRARE . SHL—
B ohRattaEELmER (BFES, 19784
B4, 1987; 75 2% B %, 1995, 1996; J& &K IR 4,
1996;Du et al. , 2003; kT A4 %, 2004),

JL AR 2 B M 42 B K L A RO SRR A BT R
BT KPR AETE . LRSS IE 43 A B B F it B
WEBERA—RR—T N ERBEOME PR
RERE, AR . ERWHANPERFEALTRE.
ZINZRE FUERKUBBEAR, ARELE
BRbE M REEAERIKE K ILE RN £,
RREEWEM, UHCRFBCRE SN £ KILER
75 i FE ff 800 km , B K JEBE 5000 m A kb, B4k /)
F 1000 m, 4B T A N B B L RE RITAY B
GRMAREBEEKANEERMEERRBBL K
WM REEAE;NERRIT IR, XEA
RWFEREE LN RESRERRBZRFRRERE
MR R—IKE AR hREHE . BERK
WAL R E RS KRUL—KEARKBEE
BICK LA, S AR MAFE LR BR
MT—HRBEBU-—RFERL-KRKFINE M
Kl (ZEEEZE, 1987;15 25 R4,1995,1996; &
PRI %,1996,1998,2003; iK% ,1997; Du et al. ,
2003; HE A%, 2004) . JLANRVERILAIUE KL
HEARENINEREERFMINEY KEFENE
KA, KA AE KA R F, BB IRAK T %
KGR, AR ENR R AMBNPESBRSH,
B A SRR R TR RIS S K LS R
FETEWMECTEAR LI ORBEAINE A K
LA 41E (EARIT4E, 2003), HILdL R ER L %
FTHRENEE-R—ZEROESI KRS, K
Hr b AR 3 2R B A IR O ok Ll 8 IR, 2 6 B
WBEBILEBEE L HINE ZH, g a7
RSB Y KL BRI FRRAR BRI,

T A K16 b X R P 2 RE R A FARCE T LA R
SHRMER A RARK TR . EE RUAAESE
A EARK BEEZGTERBIEGRES,
1986575 K3, 1992) , £E & A A 40 7% )8 & 4 AR
BRI A (AERS,1996) AR, KSR IKE .
g 11 B 4B AT Y YR e — 3, R B P B B P T HUIR
KREREKA AELBESREBEEE KEEL

£ R ERE,1996), M R Bedb AR % AR Bt b B R S
HAETEERK UTRIRE

KB K Vi B W 40 Bk R A I TR BRI 2 B 5
5 bR EA — B, b A A A A R4
2AMERERT S MA S (AR E, 1998,
2003),

IR Y R 0 RE A R B TR Fe.Mn, Al
& B Al/(Al+-Fe+Mn)ERBE T AW RE , &
AR EE TR RB T E44 K KR A%
B, Bt MBTELE R LRESIEARBE
ZERTTES T, (La,)/(Cey) Fi15(Ce) L BR
55 Ce AR% , BEIE T KA %4 B s BRIL
BE, BRR T EEBRELAHE ;3 CoOBRFIHER
A HE, AU AR i AR B B 2 KBRS 2 L B
BARBE BAR—-NREEYKE, TREEEK
M RESTHESHERKEHTR.

FREBRE 54 X% (2003) X AL AR EBE R A
AENEGE B SEEFEENERS, 2R
W A KRES SR IRUE 2 b3t A M EE S, A m A
25 (2000) XA B R KA K| AR BRI
5. SIS Aok L LA RS MRS
B3, HFERBE. IR EEEEENERES
§(Ce) K 0.51~0. 75, F ¥ {EH K 0. 63, (La,)/(Yb,)
H 0.32~0.51,FEN 0.37; SR EZ K ILEH
LS 2 3t A B RE A 9(Ce) 2 0.57~0. 77, F 1
% 0.72, (La,)/(Yb,)H 0.22~0.61,FHEHN
0.59; AR S HIMILE WEEREIC) N
0.68~0.76,FH{EH K 0.68, (La,)/(Yb,) K 0.58
~0.60,F¥ER 0.41, EARSFER B MEFE
B (La) /(Y ) RBEMER L EEFEI AN E;
MCHOBFHEMARE ., WE—FEADHE.KE
KRFEEM iR a5 8 E R AT RHNERER
1 o it 4 24 o A B RE R DU b IR A 22 Sk B3
FHHAN KRG ES R, L DWW REK
PRE B A AN R R VR A O F R, T EL X L8 3
ZREFEWMARNHEE ., REJURENEETREAR
B A B K Bk i1 4%, AR A 2 SR ) I P 2 b, T2 0
BAMHNZSERKZTR.

F OB
O HAREHEN TR, 1985.1 + 5 THRBF IR FEE.
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Sedimentary Geochemistry of Cherts from the Middle—Upper Ordovician in
Shihuigou Area, North Qilian Orogenic Belt and Its Tectonic Implications

DU Yuansheng, ZHU Jie, GU Songzhu
Faculty of Earth Sciencese, China University of Geosciencess Wuhan, 430074

Abstract

The North Qilian orogenic belt in northwestern China is an elongate tectonic unit situated between the
North China plate in the north and the Qaidam plate in the south, and is resulted from collision of two plates in
Caledonian stage. Shihuigou in Yongdeng county locates in the eastern sector of Northern Qilian Mountains,
crossing the island—arc zones of the Ordovician age. Zongpu Group is distributed over the Shihuigou area, and
consists of medium—basic volcanic rocks, volcanic clastic rocks interbedded with cherts, limestone, slate and
metamorphic sandstone. The geochemistry of the cherts reflects that the cherts coexisting with island-arc
volcanic rocks all formed the background of continental margin basin. The rare earth elements reflect that these
cherts formed in the deep-water basin far from continent where terrestrial material had no obvious effect to
them. It is inferred that northern Qilian located in a tectonic background of archipelagic ocean where existed a

wide ocean but multi—island in the Ordovician.

Key words: orogenic belt of North Qilian; Ordovician; cherts; sedimentary geochemistry; tectonics
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