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Fig. 1. Schematic geological section of middle Ordovician submarine
volcanic rocks of Shihuigou area in Yongdeng county

Q—FNA; I—THEEHARELEE, PEARREKE, LRAIFREEDEXRER & (EE. 261,
FRE) :—THABAAREERARE, PELREFABDE. PRURELANY, LEEAAERS
W (FE, 333 m); I—MERKLRBEEKS. AGRRRE), THXAARE, PEREDE, BX
WERE, EBEHRNXE. BRE(EE. 672 n);, i—THAMBARKELEZREREEERKE, -
BRHERKE, ASKERBERRETRE, LRARERERE, BRARERGRKRE (EME: 485 n),
S—BREBRBRKE. TUEKS, REXRRRY BXERKENERARE (BE, 198 m);, 6—T#HNR
PRz (2. 21m), HESENAIRERS, PHEIABEZE AEZRE. HEZRFTRRARE S
RREZRAARERS, LBAABERE. OEAEEY, BWNdEDEERARERE—ARIIERR
ZEEETREYS (ZE. 209m);, T—TFaRRAERERRSE, LBEAIRRELDARE, THA—-Z8EFA
KE(BE, Ton); s—EBRARDSE, ba(LELE)

(1) WMBERPLEAMBRE. OBERNE GRYPAERERBELGASE 5 &), PikK
ZERBRORAR S (ARERAETLEIREE £ A% A Fo MBS SHEAHEE
IVAETHTE RBERE B . MBIRAKLEEZLPRMKA (Ano) FISTE A 4K, B
MEASRBMK, USSEEEAIE, PEMBEAMREE FH (Won o Eduoss
Fsy o), B AWM HER, & W #8EA. 2 BEXLERGES B EN X
R ZRS, BHRZE. ARBY. OREEESMERORMHERSS. R4
R hRRYE R G, LAB A (Angs Abyo g, Oty g) 1B KA (Angess Abyen,
Oryrge) B, ERA (Ane,, Ab oo Orgss) RZ, HSh, BRADERMREIRKRARBM
W MAEGUKREELAH L, BEAGMEEEA (Wous s Egim, Fson )0 R,
BlRERIAVEGMEBAE, ABACHERA. KA. A28, A, KAGANE
BRI AR AR ER, AREWE. MK, AXERREKLESREAEEMK
i, WRBURAHCE, XFTRE SHERT RN 3%, gl EH X MR T M R B,
WS TEIR X WA BRI AR T L BW R TR BB h skt K s R IR A, A
i AT A SR A AR MR A EMRF A

AREKULE BT, BREEKUCE R BAER, BRER, 8N KSR
BIRFE10% . SAORMEK LA KA ST, UMb E, diEg KNG 1/5E4A. #
$# Barberi® fjj Morrison® 2& A Xl 4242 8 90 Kk LA o BF9E, B ZH 844 (Shoshonite
rock association) JRERMEAILE R, EHE=FRAINAEHA HAWMENEZREHAM
BRMEAEA) B—Fh, SEREKLSHHE, E8ANGIKILE S &R S FIR
N, TR, BOEEs, MRS I K UERB Y. b, M, paEE, e
W EE B I H50% . 40%F10%, FBRZE. R X R AR S RICE A AR
TCo 2% A LG R = H A B K U E R B R AA R R ST UMERS MR ZEE &
EOEETY 312 4V




E1 B E LB RDRBESTKLE RS R ERNTE 3

=, AKBRBKILERESREFRPHE
(—=)F WL
B R A Kok R HEHE AL AR E Ti o-1
BEREYVHZ— E=ZTHEXROTFRIEH, & .5k A-2

FEGEBES SR ERBE, EEKLE
B W HREEARE, Fa GRS
BARHE. HAREEERAKLST EFER
B R 4> £ & F Leterrier 5 AP fy Ti— 010
Ca+Na EIf (B2 Zt, FHBALER, RiE—
FEETAXBEXILE REERELZH,
BUAMRR, AXABERN “‘B” SRRY
PR FiemiEXRE R,

(DOMBT R FREE

LR TRERER

I Pearce®™ Ry 7T, ik KLLMD
BuUKEREARERY BT 2RE

Bk, KHAEEEsRYRTURE 0.5 1.0Ca +Na
MR B “UET SR ATIRBAY R &R W 2 B RDEMEH K LS R REHE
B, RN EESZRERBICEHAXERA ATi—Ca+Na EIfE

Fig. 2 Ti—Ca+Na diagram of

L %ﬁiiﬁ%*ﬁgﬁmﬂﬂi%% B3, M ix clinopyroxenes in Ordovician submarine
B LAREH: (1D ‘fi?ﬁﬁf@g‘fﬁg-ﬁ‘ﬁﬁ% volcanic rocks from Shihuigou area

—RRIERNNEAHER SREFLREZR 1—@ B XA SRR B A 2—WiE LR

— P RPMGHE R R 4 A ALK—R i ZR #,
BHiks, KiEH2BEI R E “RE R/ Noa-ALK—JFiit 2R %, HRKLSRRS
[” gy, HHP Sr, K, Rb, Ba, Th iy 48 Leterrier

EHEMEEE, URMNbE YD FATE CrRiHB5H, (2 BT EMRIEEGEES X
EESHASREZRAML, TRHEAEESRER KW E M “ZERE” BK, RIAD
K, Rb, Ba, ThigBi BB MK Ce, PFISm WIREER;, (3 MTARKBHE LM, BRT
o B RS PO R B E A B K LS 5 & BB ZOUA R H L, =R BANE,
#BHSr, K, Rb, Ba, Th, CofiPJ HffiSm fy3RZUE MK, MLA Ta, NbRZr A EER
Ti, Y, Yb, Sr, Crig BB 5 #.

2.Ce, Yb, TaiyHHIMX

Pearce (1982) “ fBFILIERI S ;K 54k & M A UIH RA R R Ce/YbnTa/YbEL B &,
fbF Ry Ce/Yb—Ta/Yb MR (A 4 M THABAISFHRRIRE, BREXRE
MM ZE A EENRN SR, RIBMETERYEE 4 PR E, FREER, kil
MBERA B SRERTFOASREZRERI, MiELEXNE TSR XS

o



4 BV B % RS ESLZ

1 1 N\
P 1 ,/
10 pa 1t ,gf .
L P 1 v et

4 Seeii \

L) T \
o M A M\
3 A . AN \
& - - 3y ....-\
* DR W T
N AV P I AP \
-3 J AN iy«
H R N\

. \ N\

ananf]
=3
bl .m:
rirird §

4
J—
W T ™

S T 1 Lo 1 1 1 1 L 1 L A 1 J
B KO Rb Bx Th Ta Nb Ce POy Zr Hf 5= TIO, Y Yb Bc Cr

A3 AXKBABLEHEAKLE TREFRESRER
TR EAREE B ZRE RS (18 Pearce, 1982) R4

Fig. 3 The distribution patterns of compatible degree of elements
in Ordovician submarine volcanic rocks from Shihuigou area

I—giEkLERSEEAEN, 2—HREASEIARE S UBRRZEERSEIA({EPearce,
1082®)), 4—RISRRIE K ILE RS RERA(JEPearce, 1982), S—BMHUBLARHE RS EH R (R Pearce, 1982)

e

rd
100 ® ,
I S AT, E e EREREEREKLE Co/Tb—
% yd Te/Yb & f@ (§FPearce, 1982%)
Fig. 4 [Ce/Yb—Ta/Yh dizgram of
Ordovician submarine volcanic rocks
from Shihuigou area

VAB—R M ZRAE: MORB—RA¥ZIRE,
WPB—fi M ERE TH—HEZRERA,
CAB—mit ZRART: SHO—g MM R
TR—EEEZRERT]: ALK—RBETRERR,
1—BEY, 2—HikRLERk

Ce/Yhb

Ta/Yb

fRFBRMTI, NifnCr@HukHi 2 L i ih W8 BEE o S MAAT A R SRR A R Z 3L, 5k
WELFEALEHFEAE. JIFRGF 0 RIS, LR XRE G LEELEIOM



1 AERWELFREREBEZIKLE REREROTE 5

ek UEFHFHRE, ERILEHGS T — B REHKE BT ZRE GEFRIABAER)
b (EARHT, HHlES0, 1990), ARKMBE hRGHMBLARERESH NiEE (23.6—
145ppm), BAKAHCr (13.2—135ppm) MTi (Ti0,: 0.28—1.75%) FH, LARBE R CoE
B¢ (31.3—45.5ppm), & 1B ZRBHERHEZ LA REE BT LN SRESRER
BB Y. HIRMAE RN BE R ML RERANIXREATIHS B, XX HH
B RE R SR ENAERARE LT Osborn®HF R ABHE X LA RREAHR
Mo CrEUREE, RVEMEABLRRRBERHEELRSEHEZ—.

(S)ERERE

EXRBRERKNETHERERM AR SRR, SNESERBRER TV L
mit R EARRLE RS, 1hE (EHIT, EHEC, 1989) BETFAKLY “HMRE
FIERHEREHEAMBEARATPRAT RERE SR 8 XK (7300, R198HH
i, BEHEL, LEEEHDHTIOH GAAER + K8, RABROIAISHS
R, H¥Y—EEN1185—1222C, HRBEGY—FHLERIRERDBRS, T
HEAFPHERORALEERR (5i0,: 53.47—54.35%, BEE %, TR, 5451k
¥ R4+, HNa,0343.69—4.44%, K,0350.00—0.49%, {ERHIER 4185 4 L5
HHEFEALRENM, AESRKCELENR, TXRHERMELARSS, APLRL%, BES
MR RN REIC (1218—+1195--1185C), AT REARIRL Wi & K B ¥ (5i0,; 54.35—~
56.26—57.53—>59.71%), RIMEFEFERES S, WAH o B 4, MELREERE

(1222->1218—1204C), SR %
PR BRAYEREE T 15 (510, 53, 47—
54.61-=56.34%); 2EE & B
g, ZREER RN ¥ &
(1218T), ERBEERSIREXE
HmiEH: (5i0,, 54.53%), 5
HhaRaEERSHE, LRE
KEREMBAR AR AEBS, 7T
Y RASERBAER. NAE
BER—HERaHE SN R
HERBES, BERERK, &
RRUEBENR, BAHUEEEL
HAENH; REXAEFN., B
MRAREEEREA, 5EHE
RIEREHPEERELSRES,
R R R AR RIKLE X E
e M — B 45 15 B 8 v o i B R
#w FERBZF XM ), BB 7

S5i0:{wt. %)

T0F

65

60

551

504

(Fe0) (wt.%)

(Fe0)/MgO

v

15

-
=]
-~

hoad
T

o

=] = Ll

TiOs(wt.%)

=]

1
(Fe0) /MgO

A 5 ARAMEHEBGERPERORENERS ELR
B (1975) "0 K WE AR5 RE P L B

Fig. 5 Position of chemical compositions of magmatic
inclusions in clinopyroxene of spilite-porphyrite from
Shibuigou area in the classification diagrams of voleanic
series of Miyashiro (1975)0%
O—HHBERREXa RS, TH—REXRR X LEFR,
CA—45RHE K i 8 R 7

O MikiT, MEEEH, 1900, R, PEURTHERGAWRRL)WAKLE (FHR),




Bk

*EVE CHER RUAY 'USETRH AR CHWEEEEN EHHUTY M EREWERTY MW FEREEMTHI ‘o1 ‘ViMXMH, HIE,

2z'001 ¥#2°2 | ss'0 | wy'e | MR x| @ | gro | 60°t | 60°¢ | 09'9 | ¥S'P | 95°Z | 92°€ [€9'9T | zo'r |9rIS
9¥°001| 26z | ¥r'O0 | 16°¢ | ME X | B | o010 | 08'v | ¥e'v | ¥p'g | 68°'Z | OU°9 | T9'0 | 06°LT | 8L'0 | 00§ HEWBE
1001 zze | 29°0 | €2°T | W@ ¥ | WM ¥ | zvo | e6'z | oz'e | ee's | sz's | 8L°9 | 2T |ST'PT | 06'0 | <geos o5 W Bk
£29°66 | €8°T | 0s'0 | 2S°0 |€000 | Y00 | 980°0 | 96°2 | ¥o'L | sL'gz | 1€z | 88t | €¥'0 | ZU'8T | 8.0 | Sp-9g =24:8:1: 1=
ovL66 | 96°Z | 99°0 | 950 |s00°0 | zo'o | TI'0 | 9e'z | 889 | 109 | zEW | 90°F | 6v'Z |68'9T | 280 | ¥r-Zs 1=2'374: 7=
¥SS°007) 2F°e | 1S'0 | 260 | ¥00°0 | TY0°0 | ®BO'O | 89°€ | 3g'S | v0°e | 0S¥ | s8'¥ | 98°T |6I'8T | ZL'0 | 8S'ES
¥19°66 | 08°0 | 98°0 | 2zz'0 |z00°0 |[2.10%0 | WI'0 | siz't | 8z'S | 06°'S | 66°C | se'F | FP-¥ |22'9T | S0°% | 710°28
g1r'66 | vzt | 22°0 | 15°z |800'0 |1e0'0 | erco | evve | wie | ez'e | ses | evy | vice |west | so1 | vr-os R e
¥7°66 | 88°¢ | 20°T | 60°0 |8T0°0 [ggo'o | ®T'0 | ¥¥'z | ¥e6'Z | so'z | 6z'8 | 899 | sz€ |ze'eT | 68T | GLLV
68Y°66 | 92°Z | 6r°0 | TZ'¥Y | 900°0 |€zZ0°0 | ST'0 _ 92't | z8'e | so'L | 8S°F | z¥'S | LI'T | T9°RT | 1970 | £9°IS BEYZ W
z9c°66 | 98°¢ | 2¢'0 | S6'0 |1g0'0 | 7TZ0°0 | €T'0 | ¥8°Z | o06°Z | ¥e'9 | SB'6 | TL'G | 82'T |B6'ET | WO T | gv-0@ =3 FEnt )
Tr°00Y 2zL°€ | 6070 | ez | BE ¥ | B | tro | 60'0 | s9°v | er'v | OL°9 | 0s'¥ | 06°'T |91°¥T | €z'0 | 9°99 =
9g°001| 26'¢ | 9T°0 16°7 | ¥ | M ¥ | 61'0 | 2570 IASs SN I PAL vL'Y ¥6°'3 | ?8°Z |z¥'it ¥9°0 | £0°LF !
9966 | 0L°Z | 80°0 | B0z | @ ¥ |@m | it0o | oro | 60°Ss | 60'9 | Lb'9 | 26'S | €I'C | 0S°ST | 8Z'0 | WL'¥S W
L1766 | zo'e | 20°0 | L0z |¥roc0 [€o10 | 210 | 09'0 | es'w | ¥r-s | €5tz | e6°¥ | ov'e |e9cir | vzro | 18758 |(MUBISMYLH
6.6°86 | 82°v | ¥1'0 | 1270 [€oo0 |zooto | stto | zeo | zz'e | s2'L | ¥S'W | 1279 | 187 [€9°LT | 09°0 |e0°2s =N %3
zo66 | 0¢'F | ¢s0o | o0z'z |g00"0 |z10to | ocvo | or0 | 99'FV | vs2 | 689 | so'8 | ee'r | €6°6T | €1 | 01'9¥ B2 Y
§92°007) ¥0°'€ | 90°0 | T9°0 |€00°0 |200°0 | ZT'O | 1270 | 98°9 | 62°% | WSV | 8L°F | ¥z'L |¥E'9T | 0E'0 | 18°€S =g
# W .0°H | *0%d 0D OIN | *0*D | ouW o' | 0N 03 | 08W 034 | *o%d | *o%Iv | forlL | ‘fois %" g v g
m*.t’v . T-F].] :om._:.____._m WoJy $§I04 JUDD[OA BUIIDWGNS UDIDIAOPIO §O subyisodwod jedlweyd | e)qoj

(HPWE) SUEBRMARESHERNDT | %



R emE LA RADRBEBINKLEREXEROTAE 7

BEr AR 5 M & &
B, AR MR B A B R
HERPREROERAS SREY
H2.5—5% (EE%), {HF.C .
S4B Hh 0.14%, 0.08%, '
0.87%, HIEPBkM H,0f |

#)%1.5—3%. BEOEW BEE ! | 7
WE, HEPEEMAECO,, N,
CH,, H, H,S,S0, %R 4%, .
BEROEEHLERIBERT b w 85 m s 7 I

Miyashiro®p k 1122 Z& 51| 4y 2% Si0; we. %

11} “
EEEAMER SR W ER Fig. 6 Position of Ordovician submarine voleanic rocks
R BT HRMEREK AR from Shihuigou area in the classification scheme for island

Flo XERIAHERMBETER arc voleanic rocks of Peccerillo et al . ©#(1976)

A e A I—EBE% AEER 2 HLARRBRMRTERRPHEXER
RICETFIA 25 18 5% & T WML «—HEFRERAEERE NSO RK
B HRLERERBEFRHAT 1-coskss I-SREF I-RESKRER N—REzE

Ry RERMEE R 3 O—EFREERE, @-—fm#zﬁaﬁmg, O—EFZLE: O—%
H) BeAEt¥R s ED #& B, O—BHERELE, O—MANLY ORMZME
F-PeccerilloZ "Ry Ik Fes> X B (H6) H, IFaf BH, APEREAFTFIRFEES
REMBSHANZRER, AXH2HANETREFERERHEAFZRZUSMEFRL
X,

HUmt R IR GG A RAEAN R RARLS A KRR AS X 8 B &,
K/AK10—500, H—BENT1193F1230CZH. FHEETOERBDEERMLERS Y
—FERY) SRS, XEERE (5i0,; 51.25—53.85%), B (Na2,0; 2.23—
2.38%, K,0: 3.38—4.87%), RETHABALRNBAEEKHL ¥ R 2. BELHR
BERR, ARRoBHRER, EEME, X3 Si0,, K05 @B BHE, Ca0, Mg0,
FeO& B T, Na 08B LI (%2). RIBETFHHE 25 MRME A Kb RFi
KMEK SR P FRMNERAY BRAH0.7-3.4%, £EH CO,, CH,, H,, H,S,
C.H,, CO%, ¥BE 2MANAMERERMERK B A RORENHLERY (R HETF
Be6zh, TLAEH, B— I PRSSETEAEHFESHARNEFXRRUSX S, AL
WHEAL MR ZH A RNB R X5 (absarokite) MFHZM & K, #—FIiEWH, FX
BB ORI XA RH LA SR ZHS RN “B/” &RER %,

Mg, #ieMmitie

1. b AR L A ¥ S X o BB it AR A — R KL A A A H B KL E A .
SR/ALERDE, BEAEZRTARHR, REDSREXLEHHE, AR



8 2R T H F RS H10%

%2 HEABEXKAGHEABEAMRERBTERARENHLERS (RER)

Table 2 Chemical compositions of magmatic inclusions in clinopyroxgne phenocrysts of leucite-
analcitite of Shihuigou area of Yongdeng county from Gansu (wt. %)
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Abstract

The Middle Ordovician submarine spilite~alkaline volcanic rock association in
the Shihuigou area in.the Northern Qilian mountains was the product of island
arc volcanism,

Based on the studies of petrology, mineralogy, geochemistry of trace elements,
magmatic inclusions in minerals and Sr isotope, the nature of the “source” magma
series of the spilite-alkaline volcanic rock association is determined and the sequ-
ence of the island arc volcanism is established in this paper,

At first erupted a small amount of tholeiitic magma which was produced by
the partial melting of the mantle wedge above subduction zone, then a lot of
cale-alkaline magma. At the end of Middle Ordovician, the shoshonitic magma
formed by a high pressure (1 GPa) fractional erystallization of cale~alkaline basalt
magmea in Moho-level chamber erupted, and resulted in the formation of shosho-
nite rock association, Shoshonitic rocks in the Shihuigou area are stratigraphically
highest and consist mainly of trachybasalt, leucite~tephrite, leucite-analcitite
and leucite~trachyte porphyry. The development of the shoshonite rock association
suggests that the palaeo-island are system of the Northern Qilian mountains had
reached to the mature stage at the end of Middle Ordovician,



