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URPRE K ILREGHER, REREEE GBEES IS RS RIRES KN
AEBRAFERE 2), ERKOLAEREEROR AR ERRASE, BRERS
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FRPRAT LR T MR A, BRI 700m, A& & 1530038 5 /Na LI Sl & B0 i B
RS B EREDEERABKIRGEE, iR REERAEE SRR 7RI
o

B2 HERB T M REEERERERN S EERB LY, B NE B SW gk
B X SW 2| NE ByE ok Er E (-1 W SRR g R4,

2 (REepZa e A iR R A
20 BHEEAE

AREWEERAERER, S, ABEMREE, S, XHEERE & RS, HaE
HEHEIESEERTVH(ENG PEASRRESHAE ) S, HEBIETEIE hiiakip
STAACRG M, YW LRGN, R S, EER LA “S” BT (5T 3 &%
NEFEHREBEREREY 2.5km,



6 H i} = Eird 1994 £

2.2 fREBLHEE

BERE LR RET, TERFAEE LES ANERAFLE, REE S R S B
BEE L, BA9ETT L% NNE20°—NE40°, fr{fREpyERERE: KINAERDLH
(BRKE 1.5cm); Kl ATRERB (BTG E T ERAE T BAREFTRE AEK
WA THRERRRT SEMANENERE,

KSR AR (PR R R AR R MR R SN R R R B ENEIE,
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RENERBSEARTERTEADEW W ERENEREER. EBKI—GLE—F
TFH—HNERECENAAESER, AERNAERN S, BEXERFHVR F, FEME
St S, TEE,BEE EAXRENATWE NE30° HrHs, BERKART. 32
REENMBEET A, XRAMNPRBHES A HARBHOBRBSHINEE R,

B3 FBEEKRIENG A SRS SIE
Pig. 3 Microstructure characteristics of glaucophane schists in Qingshuigou, Qilian County
Q—%%; PI—KA; Me—@#&5; Mus—BZE8; S, S;—F— =5
Q——quartz, Pl plagioclase, Mt magnetite, Mus muscovite, $,,S,
and second period cleavages

the first period
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Fig. 4 Quartz fabrics of glaucophane schists in Qingshuigou, Qilian County

(a) 1V-10-4c, 150 By, FRRLEE 1—-3—5—9%;
(b) IV-10-5e, 150 55idy, FTHREE 1—3—5—9%;
() 1V-10-7c, 120 Bk, FRLE 1—3—7%
(a) 1V-10-4¢, 150 quartz grains, lower hemisphere projection, 1—3—5—9%; (b) IV-10-5e,
150 quartz grains, lower hemisphere projection, 1—3—5—9%; (¢) IV-10-7¢, 120 quartz
‘ grains, lower hemisphere projection, 1—3—7%
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Fig. 7 Diagram showing variation of zonal composition of alkali amphibole during the
) lag stage of high-pressure metamorphicm
(A) (B) X &y (FeO*, MgO, Na,0, ALO,)EEEHHAZE/; (C) (D) % NaM, K AIV' g
ETEAEMA ARLESTR 1P 4588, Gl-1—Gl-3, RIRMBEHEEE, Gl-4—Gl-6, SIFM.
EF5h P FB0I% 23(0) 8,
(A) and (B) are variation of oxides (FeO*, MgO, Na,0, Al,0;) wt%; (C) and (D) are
variation of NaM, and AI'! cation number; This sample is equal to sample 4 of Table 1,
G1-1—Gl-3, from nucleus to the margin in inner zone, Gl-4—Gl1-6, from inside to outside
in outer zone, cation number calculated according to 23 (O)
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N-52 SR&F (B7), BEAKE MO = 30.20%, £33 24.94% F44 20.81%,
BRT M,—>M, HEBERBENRIROBLEMOES,

32 fRhHEEERHRE (M) Bl

BETFRER M) SEBHHPERNTDELESHEATE -8, REBHBEEK
WIENAFE® (B TREEREANENR, M, XFHBHLH 3 NMREEARB
Bt
3.21 SETHEERGE (H): EREEVHLZEAZBMEENAG,  FEEER T
S Fis o BINAE ALO, = 7% —8%(wt%), S£REE SR Si = 3.16, b, — 9.031 4,
BHABA-FRNGHRBE (Hepuyk, 1969) F1 ALO; K NaM,-AlY EENI,
EEBTERESREESH P=0.65GPax, {BE T = 400°C=*,

3.22 EETHRERAZE (H)BRANERG- FERNGHSEAZBNE R BRA
B ¢ ShSEATEI M B E AR ORI IR AR T, e IR 4f, BMINAR ALO, &
EBEX 11.34% (wt%h, THOW, % 1 3 BRESSPH H), ZEASAHKERNA ALO,
35 10.46% (wt% , BALZESH), SHESRE Si= 3.34 — 3.49, b, = 9.0554, H i,
H, Fid R TUEEE&GES P = 0.75GPa, HE T = 300°C*,

%1 BEREMETH

Table 1 Cations of glancophane

5257 1 2 3 4
BaE 1v-59 1V-56 1V-52 Q90-53
H,
NEEE H, H, H, H, H, H,
Gl | 61, | 61, | 61, | Gl, | G
si 8.105| 7.915| 8.068; 8.126 | 7.872 | 7.999 | 8.159] 8.215 8.222] 7.971] 8.041] 8.138
ALY 0.085 0.128 | 0.001 [0 0 ) 0.029] 0 0
AIV! 1.18¢ | 1.449 | 1.053| 1.097 | 1.742 | 1.961 | 0.663} 0.957] 0.927] 0.736} 0.780| 0.693
Ti 0 0.013] o 0.007 | 0 0.004 | 0.004{ 0 0.009} 0.005( 0.002| 0.009
Fe 2.071 | 1.971| 1.820 | 1.559 | 1.662 | 1.143 | 3.031] 1.694| 1.679| 3.142| 3.134] 2.620
Ma 0.035 | 0.004| 0.022| 0.046| 0.011| 0 0.029] 0.023| 0.024] 0.010| 0.010| 6.040
Mg 1.773 | 1.452 | 2.271 ) 2.363| 1.535| 1.840 | 1.037] 2.049 2.079| 0.991} 0.887| 1.410
Ca 0.043 | 0.049 | 0.059| ©0.090 | 0.100 | 0.035 | 0.155 0.072| 0.067| 0.221] 0.207| 0.037
Na 2.149 | 2.039 | 2.226 | 2.056 | 2.192| 2.046 | 1.875 1.960] 1.992| 1.861] 1.905| 2.050
K 0.002] 0 0 0 0 0 0.017) 0.013 0 0.030] 0.013} 0.004
Cr 0 0.022 | 0 0 0.023 | ©.004 | 0.030| 0.019} 0 0.003} 0.021] 0
NaM, 1.957 | 1.951 1.845 1.928] 1.933) 1.779] 1.793] 1.953

ik 13 RGERABERIKAE, ¢ SRARBINKALE R LT 4 RS 2 Sk
Wi 3 Srhigdkg, H H,, H, SSIREEELEREM 3 MR BL-RRABEHN BRI FERGE 23(0)
TEEETYH GERPEBRKERZST)

Note: Samples 1—3 are from Qingshuigou, Qilian County; protolith: Sample 1 and sample 4

are impure siliceous rock; sample 2: acidic volcanic rocks; sample 3: intermedinatebasic

volcanic rocks. H,, H,, and H; represent respectively three stages of high-pressure metam-

orphism. All data in Table 1 are results of electron probe analysis (calculated according to
23(0)) (Lab. of Electron Probe, China University of Geosciences, Beijing)
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323 GEERERMEYE (H): £ET H, BRENA.SEAZEEXAERNGE
&, KRR EIN AR AR RS AYEIRT, LIEKEILENRERE X, H KR
HIS%INARCE 1 4 SEER), Wbt EEESH 2 MRIREENIRH (RIRMSMNR), /L
ERFWBM B A WIHRMZBEDE (Gl-1—G1-3),Mg0 FiEmEIRE(E 5),
FeO* BEREMRUE, T ALO;. Na,O F1 Al & NaM, EXMIEEEIFIE; SMAMEES
fH (Gl1-4—G1-6), MgO, ALO; Fl Na,0 &RtARI THEREY T+ 5, ALO, &Ik
TR XMARMIMAR S WA ESRAR, R TE-NEABAE>FEBEE,
BN BRI A E>THEBEENYE R, DRTH, H, SJRENESLET E
SR, e, Mk &S AEESWEATRBL TGRS, BE H BEXYE
E&4aETFES P=0.7 ~0.75GPa, BEE T = 300—400°C Z{Hl,

3.3 fihiEY PTt #hik

REEL R REREIE, BEEHKAAZBENTETLIBNEY 454Ma, %
BE A 439Ma(K-Ar B, BAABENF ERSHEEA ST Ar®/Ar® R 448.6 &
11Ma (Liou, Wang F1 Coleman, 1989)"%, T HETHAL AF RIIRB ARAIREIET
BEWE W, H, f1 H, £EFER, URECLE SRS, JbiBE R gk e s
FORERRBIZLEILNERE, AFEUBEKAOcBENFETEEA ST Ar®/
Ar® FEHY G 406 £3.89Ma (FEMBERFREHFFTAMRZNE), RENZHATTE
TR G M, @ aErREy, ik, XM ERETERARRT MERBEt
HIRTE,

TRAS R R Ry IR S U PT e B0, SR e 3 Ik A0 T TR R 1R 34 T 48 24 1R
BHETAOBE MR EFHRAVIE S, BEE T A0 E & E 2 R M RKT il th— & S —~ELR R M
#HiledE,

4 (M3 hFEEK
Wh S AR B BT B RR P-T MRS ORATIRGE T Hrpahh
BRI IR,

4.1 {fiepitis

ritie, EMERRENERERFEILARGBEEAND SN 2 T, 5EERS
WEDERIRERERST EHE (M)o BT FEEAR A M 15km DUF, fi#EA G
EERBE (M) w181 (H), €HYHHIT S f.EEREMR/NIE S8BING, ik
Bf T = 400°C, P=0.65GPaz; #k099], FEefd A 20—25km (HEZEREM, H),
ik S, R ABARER TRANAKENEA, it T = 3000Cc, P=10.75GPa, HT
BATERET SEING AR EER PTr 5, SO BB R RT A S 04, B
DASER, S5 2 TR A R ph R BE LUK 8 T2 R RBE (~30km) 48R, P > 0.75GPa, %k
JEE R Z B G A SRR RAEH B (Hy), MAORSHZIEHBALSERL,
Bshim AL, Beiy, PT PEFTMRERAL, KRR, ¥ A S B2, BRAERRR
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WHBNAELSERRE, F SR TR ORISR LA (R R 7= A2 0 R 10 B 3940 #
Biio LRMFERBBEEAE 438—450Ma HHE], H 400—410Ma (FEBLK) FHRHOWLIK
EREFERPTRBOBEEERE A, BiFa MBEEERELT, TBRERERIEM
<M3) (@ 8)0 '

20

30

- 40km

B8RP BT 3 AR A
Fig. 8 Deformation and metamorphism model of the subduction stage
AV — BRI R GEECIE)R LG AW,—FE—REFPERRMALR;  Sb—{FrHs
M, M,, M,—— P =B AR A M, (BEZERED 4498 6, £ © RWEH &5 S,
S, HE—B_fiimm; CrO—HHENA; CL—KNA; ECL—IEgs

basic volcanic island arc produced during the first subduction; AW1

AVl
wedge produced during the first subduction. Sb

accretionary

subduction zoae; M,, M,, M, three

periods of metamorphism of the subduction zone; M, (high-pressure metamorphism stage)

is divided into @ (the initial stage), @ (the main scage) and @ (the lag stage);

S,, S,: the first-period and second-period foliation; CrO crossite; GL
ECL eclogite

glaucophanes

42 “BAGR"HIHHEER

i S L S IV S DY (V) 46 R 3 TR M LR RO R RS 1L
TR R MR S B E S R S WL R, SEIE B R 0
FE, REFRH: O=4AESREREROEATE. SH0BEERELHENE
B NaM,, BEEHAENGRBEENG; 0 0ELES DU REEENRRR LS
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Fig. 9 “Retro-trench” subduction dynamic model
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ions; Sb,, Sb,, Sb, three subduction zones
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THE ZHOULANGNANSHAN CALEDONIAN SUBDUCTIVE
COMPLEX IN THE NORTHERN QILIAN
MOUNTAINS AND ITS DYNAMICS

Xu Zhiqin, Xu Huifeng, Zhang Jianxin,

Li Haibing, Zhu Zhizhi, Qu Jingchuan,
(Institute of Geology, CAGS, Beijing)

Chen Daizhang, Chen Jinlu,

(China University of Geosciences, Beijing)

and Yang Kaichun
(No.2 Geological Party, Bureau of Geology and Mineral Resources of Qinghai Province)

Abstract

The Caledonian orogenic belt of the Northern Qilian Mountains may be divided
into the following eight tectonic wunits: (1) Tulaishan ophiolite zone, (2) Zhou-
langnanshan subduction complex accretionary terrane, (3) Zhoulangnanshan volcanic
island arc zone, (4) Zhoulangnanshan north slope back-arc basin, (5) Silurian rem-
nant sea basin, (6) Devonian molasse basins, (7) Post-Devonian superimposed basin,
and (8) Jintieshan nappe.

The Zhoulangnanshan Caledonian subductive complex accretionary terrane with
the characteristics of plate convergence and complicated constitutions is a high-strain
zone composed of poly-volcanic island arcs, fore-arc flysch accretionary wedges, glau-
cophane schists and ophiolitic mélange zone. lts deformation mechanism is predomi-
nantly “simple shear” and the sense of shear is from NE to SW. The metamorphism
related to subduction is as follows: the first phase (M;): low T/low P greenschist-
facies metamorphism; the second phase (M,): low T/high P blueschist-facies metamor-
phism and the third phase (M;): retrogressive low T/low P greenschist-facies meta-
morphism. The high-pressure metamorphism (M,), which occurred during subduction,
underwent medium T/high P metamorphism of the initial stage, cooling/progressive
compression of the main stage and beating/decompression of the lag stage. Finally,
a “retrotrench” subduction dynamic model characterized by the northward subduction
of the central Qilian plate and the southward accretion of the Alxa plate during
450Ma—500Ma is presented in this paper.

Key words: subduction complex accretionary terrane, poly-texture, subduction
dynamics of retrotrench
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