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Fig.1 Geological sketch map of the Lapeiquan area, Altun Mountains
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Q—Quaternary; RE—Tertiary, Jj—;—Middle and Lower Jurassic conglomerate, sandstone, shale and coal bed; C;—Upper
Carboniferous greywacke, limestone and shale; Os;— Upper Ordovician sandstone. limestone, dolomite and volcanie rocks

Pt;—Middle Proterozoic bimodal volcanic rocks; Ar—Archanean granulite facies complex ) ¥—granites) f—{ault,

A. B. F. —north boundary fault of Altun, L. F, —Lapeiquan fault


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

L # B BEFIRELIMEEKCEEREAIERRAMERL 19

2 FEWEMEaLE
TERALR R K D OB 1 o PSR R KRR K DSBS 18 4, iR,
SUHGTEERANE METEERLITESR GG D, BIIAENENETHERRE
B A Rk LA B2 B S 41 4, AR ST HERN . BREENEEARTT 94
BREBURE FA Le Maitre K IIES KB ERRSHTT AN SR BEFE
BAKRE EXE ATZRE . REHMMICE KA 2) R348 0 5555 T
K L B A4
2.1 8%

ZREX FEBETHE. ZREX
HEERERTA A EHLRENERZTE
HFH, MEERFHREE. BERREHE
T AHET M G AR R & B b i
REFRT . 5 99 LR R MR
. BEEEMT AN B, B REN
WM ERERFTE. 20 0AXERE
BRI . TEF I LTREMEB TR,
CEMESETHRNZ RS 6H BT E
FRANG., BERZTREETL NS FRAT »
SHMAZRENETZTRY. BHERE

=

ani-l(p(%)

th
L

MR T BB (SR 3% —8%) . &%
EERHMKEMAMHBORR. BHERR
BEHHR, FERELTRAREE. &
STEBOTRRREANFTH. BEXREH
BRAED, BERESEZ . ER B HA/MNIKE
FREHCAMEOHMBELRT . BN RER
Mgy AL

XRE BTERSWESN 2 4.0
La03 #1 Lal4, EHERE BERRAE,
REEESH. BRETSEERMEREH,
BRNPREMEREG. EE 908 5RB

B2 KB 3 EE Le Maitre, 1989)
Fig. 2 Classification of volcanic lithologies

from Lapeiquan area(after Le Maitre, 1989)
F-RlKAE I P—EREEE U1-BEE,U2—WER
WEE UL WS Ph— R B—XHE: 51—
HMERE S-EREEZE S—HEE,T-HEE:
Ol —ZXRZIE 02— R IEH 03— HEH  R—Ha s
F-—Faidite, Pc — picritic basalty Ul — basanite; U2 —
phonctephrite; U3 — tephrutic phonolite, Ph — phonolite ¢
B—basalt; 51 — trachybasalt; S2 — basaltic trachyandesite
S3— trachyandesite; T—trachytes (1 — basaltic andesite;

02 —andesite; 03 —dacite; B —rhyolite

HE. SAAHRREENEAERERE HKO SR BEEMSEFRERTREML.
KRR URAR S E R N RALEX R ERH, BT iRl s s,

REE K& .FEREWN., RESANRIAE. BREEVAEMEKE . FSHET
KA, ERATASH. BEDRETILRFAERPER. KENFRG. BTHLHH

@3 3 4. 5] La07,Lall I Lal2,
2.2 Bhit#

TE A K IDE R AE R R R, KIDAEEH KIS RINBE B2 K ILAAHE
FRAFEENEL. N THERI—DE. FH Irvine & Baragar™ 3| 51 H (H 3), RIS H#HH


http://www.cqvip.com

D 0 00 http://www.cqvip.com|

41 %

Mo O W

20

TRNHW R I AWK ST YRR -2 2R 1R
WEOT 1 orsHIN' B2 WH "NVN R G W b i e S M e Y R T M X R G A M F A A DN P T R

o1 51 £t v 1l 9ez 812 681 &v2  ©Il  9gg T 0L )
o £91 ¥i £ &g 79 9. 0 7y ¥z £z 91 93
. 0bL 566 ¥OI Y01 91z sy 102 ZEv gBL  swy 1Sl 0y 252 v
03 v ar L8 &7 1f 12 4z 4 52 52 I 2z 57 i 81 2z oz i
95 9 59 Y1 BBE RS vee  @ez  sle  LvE  §PE SST 04 SZv LYD  BWY  BEZ A
6T L 0z 8l L Ll 0z 9t L a1 L z1 81 0z g1 I 81 91 ¥
it 62 67 1z 71 5 8 g ¥ 1 £ v z 8 b & 6 an
S0 £9°1  5g's 08°SZ OE'6Z  0Z'SF  OF Of 0L°SE  0Z°6Z OFOF ol°bF  OE'EE  OF BV o
997 08 Lfel £9°0 K80 L¥CO 0 Y90 BT0 080 2870 v,
08°¢T 88l  6L°E ¥2'S 60 6977 OV 0% S8°T 00y 09°1  [p3 98-l H
OL°9F  0L'Z  09°'9 RIC OB LS 1p°D 64°1 850 IS8T 620 14T bOL L
¥8°0 180 &S0 060 £K0 BRO L3O 6Z°0  BZ'0 00 OF0  ¥E'0  ZED n
8% 789 90°) £6°5 847 81T S8°1 (81 LD obg ¥SE 8T vel 9
g5 vol 2271 /T BB BLO 097D 250 6¥0 €01 Y90 ol T 870 qL
126 0U7L  ¥l'L Y8 ZFe S9F  62°E 867 897 £0'0 [0 099 VRt P
810 077 081 TP'e gl 621 9670 960 890 £9°1 680 SIT 60 ng
256 06Kl 10°L 9z, 91'S 09k 69°7 ZIt 6L 01°S  gbE e 89€ wg
0988 OELL 01 °BY 0092 046l 0Z°E1 4672 0E'g1  1L®  00°0Z 897, 00°IE€ 00°0l PN
00-¥91 00-CL  00-Tol 0L°88  OF¥VE  OR'ZZ OF 01 00°61  ¥P'®  09-0F L6 OV'9C 0 ‘L2 )
0066 Ol 'E® OB -¥S 0¥l 00°91 €66 08 °F 8L  I4'@  ol'€l  bLT  00°0Z OL°E v
20°66 ZZ'00L 8666 [B'66 E6°G6 LZ°6G6 (2001 GE'66 9L'66  Lb'66 1866 TZOGL G6Y'66 06'66 9V 65 OV 66 (V66 6.65 W W
80T Y80 89°C ke g0 OBV 90 &'l T6'0  8LD  ¥LE €T o080 940 9s0 LEH
62'1 600 0Z0 L0 BZ'0  FIT 90 600 EL'D  SZW 800 LET  IFD 520 —O™H
£0°1 Li'n LT 0L 49T 602 09F  9Z°¢  LFZ OFE SOT 98°0  OSF R9Z SRD L0t 981 4OH
80°0  £0O €00 sM I1°0 L0 S0 930 110 40 EL0  fE0  ELG 900 620  §0°0  LZm  §0°0 SO
L'y 4674 9670 S¥S €2'S 68'v  noh SIE 68'l 26T £0'7  O06E 8T 1271 ¥0'f  b0f 14T 8.7 QBN
B 7901 S¢'® £20  BZ0 20 6@ 19T LE°L 60 90°T €L 99T  ®9T  £6'0 LS50 280  £0°7 Oy
5T vLT &IT 69t 12@  SIY 0us w1t Z® kZL SP'8 089 Ly IER 000 ol 95 bz OFW
560 BL'O 00 8§'E 0K 5S¢ 68°L  ££9  SZOTL 0Z'6  <pOT  9¥tL €80T FE'lt  FYD 6901 ¥ KR Q)
60°0 210 000  6L'0 €10 ¥20  FZ0 920 280 €20 6L0 €20 120 120 20 910 8l'0 610 Ouw
€0 1v0 680 990 VLZ  68'L 04 LET  WLT RSP WSE Zet IEC €672 €6 90C G4 L8°1  pyed
99z 612 S0°1  0°€  BTE 99°S  OT'6  [06  ®L®  L6°C  ES'® 9L 9L  PEV  FL'® €5 99L bz 0Pl
0zEL  9TET  §5°T1 611 GroEL  U9CD  S8E1  BI'ST  BLOL  PSEL Ov-BL  92°GT  11°91 1901 S6EL Y8 S0°€T  SLTl  souy
€0 st (' 0f0 @90 6670 8T BT EI'T ell IETt LT W £8°0  62% 80 LS% 890 foun
BIUlL 6L 1L 19789 vP'l9  I88Y (605 EZVY BYSY  ETBb 0gy  OpRY  VESY  i8°%h 9Tk 2oy D018 8275 g
ZIFT  TIF]  Low1 bIWL §0%L StYT  woel  SIel  §gl  vewl  £gel  1Zel  61e1 91wl glel 901 S0®|  zovl & M
87 It 91 51 v vl ZL 1 o1 6 3 L 9 g ¥ ¥ z L £

wa1m uenbiadeT 2yl w s3o01 oruwsjua Y1 jo uolnsodwiod Y pue sven folel ) qRL

EFHAEGOLOEUTHEEIER COBLFIMY. AMEET 1§


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

13 H EEMAELEARETEEREFALERRANER X 21

O HB WA EERT B, HPHERR. AL EARSE 2MEANERERT XS
PR i BLAS B I (o) B ANF 3.3, T JOLE & i T R R EaiE £ 5§05 7 2 i
. BUHEH e RS N ARRBTBERT .S R TRIERT ., BHEHET0OH
WEREE3 T4, ARFAREEFINERS R D UL ENASEMRE. L2 H
i Na,0O & F K0,

TRYE R A — R E W i — R4 85
BRI EZRE R, SUF LR 2
BT EmEE RS A FeO « -Na,0
+EK,0-MgO EEF Ut — 4 mELR Wk
. MEHFREEHE O, ELEMMECE
2WEAGBRELS  HEAN L R ITFHE
HoREE. M HAZRERERERGH

2k Alk

Na, O+ K, 0(%)
=
T

B
BRAMTEZR S R TSR EFML ¢
W HAIARGEREIER RS R *
B4R EB A O, B AR 4 B X e L
E'ﬁﬁﬁzﬁﬁ%'ﬁfiﬂ#%ﬁﬁﬁﬂtﬂgﬁ 35 40 45 50 ;?o,[::; € W 75 B0 BS
— BRI b ()5 R E L 7T
L8 5L, SRR TR LI M K s 7 S No,O+K/O-SO, #H AFIHSIE
Bk - s EE, R (4 Irvine & Baragar, 1971
WA ARERI LB 5 LW Fig-3 Magmatic series classification
RTINS BT RFI AN LRE {after Irvine & Baragar, 1971)
27, TRt R E R I RE R 58 75 Alk—BRAE R 7|1 Sub-Alk— T AL R 7

Alk— Alkalic seriesi Sub-Alk—sulbmaikalic series

PERTLWRILER LB BB RA YT
B SR LR A REE T HE AR R RS BB R MR,

3 WixE

A 13 PR T METCR AT (B 1)L 3 13 SRR o 10 BRI 3 10
BRPEK IR , S0 8 P £ T KRR B SR ML AR 4 R B 5. BRI B 43 A4 Boyn-
ton”", XM KBTS 3 4HE KB ST §) MORB X484 AR (M 520, HWLTR
REEAH 10 HFRRBE . EHESBRERHOANATHE EREH . HRRET
KR ENBRAAEHEM L REQHE, B 7 HBEKIEBRERH LR
HAMAES (E 5b) Eu S AR S, RO AT MR SSRIE L REWBLRAH A, 3
A ERR LTRSS, BF6 Eu AR HE(E 50,

4 Sm-Nd [l R4

WRTATE B TRTR & W MR E S, DRES R A4 A BERRE e ST
EXM FTRYHBRANERZREENCTEATRERENERH. BhTEHEREHL
PR, BETEEM/R &R —R Y MBAFY. RIERRTAS, ZREBR T REK
WEAET Sm-Nd [/ REFE T HERME 2 MM 6 Bix. =H8RFREHNER KL


http://www.cqvip.com

22 O 2

D 0 00 http://www.cqvip.com|

43 8

FeO*

Na,0+K,0 MgO
B4 FeO #-Na,O+K,0-MgO i85 £ 5| ¥ 5| H
(% lrvine & Baragar, 1871)

Fig. 4 Magmatic seties classification
(after Jrvine & Baragar, 1971)

Th—HEEEE B Ca— WAL EFTI
Th— Tholeiitic series; Ca—calc-alkaline series

B R 1793 & 270 (2¢) Ma, gy (2) =
+6. 41 4. AAPTERE . A TFERSED 0
REEETRE. AEmt. BRI yEE
BEEFFTUENERANEZ LA LER
W RN . AEEH soE . X EA L
HEESRABO,

5 SRR E R BERS

PR SRR MK KL H Y —E R
M AR K I B, LR
B 5 Rkt RIVE R R 5, WEBE R
LA A BB RFIMBRE LR 5,

RERARERENEHERT. AEHX
FR-BKLE R BB KA R

1z
-]
%m

w ——————————F

a
PLagé Wiale LS p

LI N

F ®La02 WLa04 & Laos PLal) ®La15 “pal# + Lat®

1 P IR PR

oo

81007 BLall #Lald © ]

100 |

"Hs FERITEREBORELCESER
Fig. 5 Chondrite-normalized REE patterns
a— M AR bR B c— B RS

8 & b—Mafic volcanic rocks; c—felsic voleanic rocks

BRI EFT EEAXLSLUEEER I TERSRA N E A HHESE MORB ¢
HESAX. BEAUAYHERH I TRETEN, EEMEuARE. £ K0E Sm-Nd F L
I EH,Sm-Nd ZETLRERE R 1793L27020)Ma i) =+6. 41+ 1. 4, BABER¥E

FLAERFEF IR 1793Ma RBEXEXLAWERH K. BEY euERREEXLER

H S,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

1§ o BEUREFLINEAHETHEREXUSREERER L 23

o2 MK Sm-Nd B B
Table 2 Sm-Nd isotopic data for mafic volcanic rocks
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THE PROTEROZOIC RIFT VOLCANIC SERIES IN THE
LAPEIQUAN AREA, THE ALTUN MOUNTAINS AND -
ITS TECTONIC SIGNIFICANCE

Sun Yong. Liu Chivang and Che Zicheng
(Department of Geology. Northwest University, Xian, Shaanzi)

Abstract

North of the Lapeiquan area of the Altun Mountains, there is a volcanic series between the
Lapeiquan fault in the south and the Altun northern boundary fault in the north. Geochemically
and petrographically, the volcanic series belongs to typical continental rift bimodal voleanics. The
basic end-member of the bimodal volcanics can be divided to alkaline and sub-alkaline series, and
the subalkaline series can be subdivided to calc-alkaline and tholeiitic series. The acid end-mem-
ber belongs to calc-alkaline series. A Sm-Nd whole-rock isochron age of 1793+ 270(26) Ma with
€w=16.411. 4 has been yielded from the basalts. In rare earth element (REE) geochemistry,
most basic volcanic rocks are characterized by the light-REE-enriched pattern, and a few samples
have the flat REE pattern similar to that of the MORB. The acid volcanic rocks are all character-
ized by strong light-REE-enriched pattern and negative Eu anomaly. Based on the petrographical
and geochemical results, the paleorift which was represented by the volcanic series of the Lapei-
quean area underwent relatively strong evolution, In the peak period, it could partially be an o
cean. The present tectonic framework of the Altun Mountains, which could be divided to a series
of sections from east to west and also from north to south, suggest that the Altun is a very spe-
cial orogenic belt that was probably formed by E-W strike-slip, N-S compression, upwarping

faulting and finally tectonic collage.

Key words;  bimodal voleanics, rift, Lapeiquan
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