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Absteact  The Bogda orogen is situated between the Jungar and the Turfan-Hami Precambrian blocks, and was an early to
middle Carboniferous intracontinental rift, which was closed during the middle to late Carboniferous times. Studies involving
petrography, petrochemistry, rare earth elements, trace elements and isotopes indicate that the intrusive bodies of the orogen
are dominated by diabasic sills, stocks and dykes with few intermediate to acidic stocks. The olivine tholeiitic primary magma
for these intrusives might have been derived from slightly depleted mantle scurces, and have formed a stratified magma
chamber deep in the crust. The diabases and intermediate-acidic rocks are proposed to represent magmas from the upper and
the lower portions of the stratified chamber, which ascent successively and evolved. respectively. Field relations and the Rb-
Sr isochron age of 298. 4+0. 76 Ma of the Shangdaheyan intermediate-acidic intrusion suggest not only that post-Hercynian
intrusive activities are not remarkable in the Bogda region. but also that the emplacement of the present intrusives followed
closely the intracontinental eollision of the Bogda rift and may represent the important conversion from compression to
extension in earth dynamics.
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Fig.1 Distribution of intrusive rocks in the Bogda orogen
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Table 1 Electron microprobe analyses of pyroxenes from intrusive rocks in the Bogda region

FxSs  BRaRRE Si0; Ti0: ALO, FeO MnO MgD Ca0 NaO KO0 Touk Wo En  Fs
B19-1  EEH . HHE 49.23 1.98 410 7.67 0.17 14.49 21.55 0.45 0.02 99.66 45.1 42.1 12.8
Ble-z ERE.AH 48.61 1.98 3.54¢ 9.09 0.22 13.10 21.64 0.48 O.01 08.66 45.9 387 15.4
B15-3  HERE . 48.51 1,96 4.68 8.60 0.18 13.60 21.15 0.39 99,08 45.1 40.3 14.6
B20-1  MEEE WEERN 45.05 1.46 3.92 885 0.18 14.40 21.41 0.38 0.00 95.65 44.2 413 14.5
B3s-1  EGE.HW 50,16 0.5 1.76 11.27 0.37 15.34 19.22 0.14 0.00 99.20 387 430 183
Bss-2 M. WY 47.04 1.82 4.23 11.20 0.27 12.91 20,43 0.25 98.14 43,2 37.9 18.9
Bi81 EALGE_ _ENkRE’ 51,56 0.28 0.52 27.13 .84 18.15 L36 b.d bd 99.85 2.81 52.11 45.08
Big-z BOGR_KEAKE" 51.42 0,04 0.1¢ 28.43 L.1Z7 1707 0.90 bd b.d 10016 1.85 4897 19.18
Big-3 MEEAXEZKEKE 5189 614 036 20.93 076 18.0% L.38 004 bd 10058 281 51.43 45.76
B48-4 MEAEERESE* 5201 022 0.63 26,08 0.69 18.92 L.554 0.20 0.04 100.36 3.19 53.56 4286
B49-1  BARENEKE" 52.98 0,10 1.1 12.51 0.25 10.85 23,76 0.62 h.d. 102,22 48.68 30,92 20.4]
Bs8-1  EHAHRENRE’ 49.34 0.50  1.21 15.96 0.57 13.14 17.92 0.14 b.d. 98.78 36.49 37.23 26.28
B58-2 ERAMNRE- 49.12 0.71 1.37 16.69 0.58 12,95 18.47 0.21 0.01 100.16 36.92 36.13 26.95
B62-1 EAAXEKEKE’ 49.31 0,06 0.29 1570 0.57 11.01 22.12 0.25 0.01 99.32 44.11 30.56 25.34
B62-2 MELRRW_REKE 49.25 0.13 0.88 14.72 0.49 11.74 2L.71 0.25 0.01 95.15 43.48 32.73 23.78%
B53-1 MEALETRMEKEES  49.66 013 0.77 14,56 0.47 13.22 20.48 0.27 b.d 99.56 40.47 36.35 23.1¢
B63-2 MAOE_KHFEE 49.92 0.18 0.47 19.07 0.56 10.44 20.15 0.31 h.d. 101,08 40.30 25.05 30,66
Bed-1  MAEE_KRNKR® 45.17 2,40 843 13.02 0.22 13.35 13.26 2.10 0.79 98.74) 31.45 44,04 24.51
B64-2 EaOE KAKE* 51.59 0.27 159 12.0% 0.37 13.74 20.98 .24 b.d. 100.85 42.10 38.38 19.52
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T EHEEMA.SI0, B4 T 58.63% A 73. 0% A A
P, 3 ACNK 7 0. 63~1. 03 2 [}, ANK £ 1. 06~
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Table 2 Minor element analyses of intrusive rocks {rom the Bogda region

K4 HEN [pd WREERH i -1 ] t x tal #

B ey BEAXKNICE BRER
e BI§ B19 B20 BS6 B13§ B47 " Bsy Bl B49
Si0, 48.52 44.78 50. 06 46. 61 49,27 58,53 59.75 62. 14 63,97
Ti0, 1.20 1.52 1. 00 1.55 1.08 1.21 1.12 1.00 0.99
AlO; 16. 00 15.72 19.21 16. 43 17.96 14,41 14,49 14.32 14. 68
Fe0, 3.22 2,85 2.25 2.82 471 2.90 2.85 2,46 0.70
FeQ 5.19 6.61 4.49 810 4,08 5. 83 5.32 4,04, 2.13
MnO 0.16 0.15 0.13 0.43 0.14 0.18 018 0,15 010
MgO 7.18 9. 81 5,01 7.04 5.03 3.08 L. 91 2,14 1.78
Ca0 11.25 3.97 10,89 10,19 11.40 5.63 473 4.25 5.17
Na;0 2. 16 2.83 3. 36 2.186 3.00 314 3.43 3. 40 8.32
K0 0.70 0.52 0. 65 0. 30 0.33 .27 1.3 407 0.14
P,0, 0.17 0. 24 0,23 0.38 0,15 0.41 0.42 0,31 0.35
%k 4.48 5.34 2.78 3.17 2.61 0.74 1.50 0.92 1.36
Total 100, 24 99. 34 100. 06 99. 28 99. 76 99. 33 99.01 99. 20 99. 69
F i £ x e it

b ANZKNEE TE_KARKRE HrERE #HCEHE
=203 B155 B45 B54 Bl46 B152 B43 B6S B158
Si0: 58. 94 63.29 60,27 53.64 63.42 73,60 70. 56 65.72
TiQe 111 0.95 1.15 0.97 0. 96 0.26 0.52 0.86
Al:Os 15. 81 14. 67 14,47 14.67 14.57 12.56 12. 99 19. 14
Fe:0s 1.86 2.47 3.51 2.86 1. 52 2.62 1.89 0.48
Fe0 5.09 3.67 4,20 2-90 4.08 0.10 1.43 133
MnQ 0. 20 0.09 0.16 0.11 0.12 0,08 011 0.09
MgO 2.81 1.52 1.81 1.63 1.67 0.32 0.55 0.30
Cald 6.35 2.93 3.86 3.50 3.79 0. 58 0. 95 3.26
Naz0 3.74 5.16 3. 68 4.80 4.53 3.45 3.40 6. 90
K0 2.46 3. 45 3.72 3.88 4.03 5.43 5,97 117
P40, 0. 46 0.29 0.40 031 0,31 0. 05 0.12 0.09
LOI 0. 67 0.93 1.93 0.83 0. 80 0.57 0. 89 0. 83
Total 59. 50 99. 42 99.16 100. 10 99, 80 100. 02 99. 38 100.17

T HERAEEAT PO X EAMNE.
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Fig-3 Plots of chemical compositions of diabasic rocks from the Bogda region
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Table 3 REE contents of iatrusive rocks from the Bogds
- AR ] :
26k 1 region (ug/g)
22 ] P33 M PRSI AW iy Sl
[ -2 Bl Bz B3 B47 B45 B43 BI5S
La 8.93 8. 62 10.66 18.15 22.54 20.30 8,28
Ce 26,35 17.25  23.31 39.01 44.25 46.48 16, 33
Pr .50 3.20 4.5% 6.80 6.85 6.55 2.19
Nd 14.13 12,65 18.98 27.60 27.72 25.72 8.76
Sm 3.55 2.85 4,53 5.958 6,09 5,15 1.64
Eu 1. 329 1.16 .39 1.24 1.42 .545 0.895
E4 Nﬁi&'ﬁ—ﬁﬁﬁ)\%ﬁh#ﬂﬁﬁ%@ Gd 4.37 3. 08 508 6.16 6.42 519 1.60
ANK=ALO;/(Na, O+ K0 Th 0.720  0.434  0.776 0.954 1.01 0.858 0,232
= O
ACNK= ALO/(CaO+ N0+ KO Dy 3.68  3.05 5.46 6.08 6.67 5.08 144
Fig. 4 Plots of chemical compositions of intermediate-
.. . . 0.7 § . L. . . .
acidic intrusive rocks from the Bogda region Ho 08 0.528 106 L24 1.35 .29 0.2%
Er .51 1.32 3.01 3.54 3.91 3.94 0.854
Tm G194 G122  0.365 0.491 0.536 0.575 0. 120
42 BITR Yh 0.818 0,808 256 3.37 376 4.32 0.836
HEBEARERAEMB LI IESRE INERER
Lo 0.116  0.100 0,366 0,520 0.579 0.632 0.128

ARG HE(E WS BEENFERRER LE

FER B EELER R KL BELT 55~82 ugle EREE 70.28  55.18 82,13 121.1 133.1 127.6 43.58
Z 8 Lay/Lun ¥ 3.1~9, 2,3Eu ¥ 0. 88~1. 20, B & kR L/H 4,80  4.84  3.40 4.42 4.49 4.58 6.92
BE% BB (Cullers and Graf, 1984) XS HEET. 8 3k 103 1,20  0.88 0.62 0.69 0.32 1.67
FHOFERKTEEERSRONEE REBRRBEA L 0 s om a1z
BENSHARRBEARSEREAERPEEN RN
F/EMEaN T BERERD. SHRRAABRWRT
BERTHEANNBERETEE.

374 417 344 691

B P RO AR TR R E AR E i ICP/AS
MAKERE 2; REMAEHRE Boynton (1984),
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Fig. 5 Chondrite-normalized REE patterns of diabasic (left} and intermediate-acidic rocks (right) from the Bogda region

x4 IREMERAEREAREE (ue/p)

Table 4 ‘Trace element contents of intrusive rocks from the Bogda region (pg/g)

B Bs u Rb Th Sr Y Zr Nb Mo Hf Cu Bi
T B18 .o 9.0 2.0 265 20,9 50 3.2 0.3 2.9 77 .o
B1% 1.0 7.1 1.0 351 24,6 111 5.9 0.5 4.7 48 1.0
B2o 1.0 8.0 2.0 446 20,4 92 5.1 0.5 4.0 29 1.0
B86 1.0 10,0 1.¢ 299 33.6 155 6.3 0.5 6.1 = 170 1.6
- B43 5.9 239 18.0 64 39. 4 218 9.7 0.5 6.0 4 1.0
B47 3.3 120 10. 1 275 41.3 258 8.9 0.2 8.4 49 1.0
B49 3.0 6.2 5.8 103 478 317 10.2 0.5 9.4 8 1.0
B54 3.2 135 5.0 274 43.0 293 8.0 0.4 8.6 74 4.7
B65 4.9 169 17.3 125 20.4 413 9.1 1.1 1.4 21 1,0
3 B Zn Pb As 1 Cr Ni Co Ba Sn Ga w
meagn Bl 72 2.8 0.3 250 189 118 38 75 5.0 "8 1%
Bl9 75 3.0 0.8 217 232 199 61 91 5.0 15.2 4.9
B20 61 5.4 1.0 165 44 42 29 161 5.0 18.6 1.0
B86 681 5.3 1.0 273 135 56 45 72 5.0 20. 4 1.0
P RIE B43 18 5.4 2.0 23 86 5.5 6.3 259 5.0 15.4 6.0
Bt7 93 14.5 0.3 165 87 18.0 26,0 440 5.0 16.7 15
B4 17 2.5 L6 35 5 4.3 10.0 61 5.0 17.9 5.3
BS54 126 18.7 40 115 5 11.0 21.0 483 5.0 18.3 1.5
B65 63 9.2 1.9 30 26 6.8 13.0 544 5 17.2 1.0

T bR FRRMT P LE X FOEE R,

EAAB - EERAR ST AR -8
EREEMEMNABRELE, B 0EH 121~133 pg/g,Lan/
Lus % 3.44~4. 17; 3Eu J1 0. 32~0. 69, SEZH M, HH
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BHOHMPFRRTESERBCAN S ERREL=Y. &
RERSGHEOR IS REE FRAAHERT X H58E
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Fig. 6 MURB-normalized trace element distribution patterns Cleftd for intrusive rocks and Zr/Y-Zr discrimination diagram

for tectonic settings of disbases [rom the Bogda region
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MEESTEEKRNKES: WESON « O RE.R
AENEEEBEETRBER, XRFEREN, XHEE
AEERE THMMA SR R0 KRR 3
EFAEE,

FELETLH T BAHERBEMERAETARTE
b B es () B R TEAE . T ene ()X Y9 T (Chen . -F.
and Jahn B.-M. 1598; McCulloch and Chappell, 1982),{H
B EEKMBHEEREN s O s OH AR KB IEE
(Es). THRLEERARE NG EBALHEHEE
BEHEW e (t){ﬁ(ﬁ':ﬂ M %,1996; Han Baofu et al. .,
1999), FERMEE %1996 M R L, W F S HUR o (B IE R
AEFERATIREEFE T SEEEREME LXK
T A R IR R AR E R 5 — B, Han Baofu % (1999)
WA IR S R AL R e (O E R E1RE
HEEMNTREY.

Table 5 Rb-Sr and Sm-Nd isotope analyses for the Shangdaheyan intrusion

H#E ¥5r/%Sr ¥Rb/%Sr  WINd/MNd  WSm/MNd  (*S1/%Sr), ey (MINA/WINdY o)
BI9 0. 703797 0. 05967 0. 512839 0. 15187 0. 7035 —8.48 0.512600 5. 87
Bs6 0 704513 0. 09866 0. 512808 0. 14449 0. 7040 —0.99 0. 512486 5. 59
B43 0. 750843 11. 016 0. 512697 012148 0. 7045 4.29 0.512462 4. 00
B65 0. 721011 3. 9884 0.512724 0.13352 0. 7042 0,86 0. 512465 4. 07
Bid6 0. 708604 1. 0657 a.d. 0. 7041 —0.57 n, d, n.d.
Bl4g 0. 704015 0. 002061 0.512688 0. 12004 0- 7040 —2. 14 0. 512455 3. 87
Bis2 0.708213 0. 97148 n.d, nd 0.7041 —0. 4% n.d. . d.

i (1) Bl49 ARKA HAeH a8 BERLK 2 (2) o.d BRANE (D) iIFHHFAZBINT : (7Sr/%Sr)ur=0. 7045, (Rb/®Sr)uk
=0.0816, (Nd/"Nd)cuue=0.512638, ('Sm/"*Nd)cuyr=0. 1967; (O Sl K FBM Rt LR K H =M E .,

5 RElNng

ETHEBESELER S ERHAERECSMFEES
£ % (Han Baofu et al.,1909; R K HE,1086; THHS,
1986, o B B 55, 1994) 55 8 3 R < 48 3%, 1986, 4 E K,
1993 81,1997 Coleman, 1989)2 %, HHE#. &
FETEAN BT S G L L O Sk L
B WRIAE 7 KRB b R (BIE % 20000, B
REFORAREAHFRMAE RARTRENS. &
FESFEEE NP RIE KL ¥R (Gao Jun e
al. . 1998), BY I 1 &% 3K % 10 A B — 45 BF % & (Sawkins,
1990; #1999, K IH,1999) FFFF R P3 RERE S (07

EXBREETFHMEMEM L. AREFONDIA
FREA RN S S FE R ETE 30010 Ma
. W MR B A A AR (298, 420, 76 Ma) FEIR

ERHASEIREONBHETRRRETEAM
wiph /2 ph F FAE#R (288, 94, TMa) — B, L 5 BEM R E
EENFREEGEEERERNTN289.9 & 6.2 Ma, B
45,1990+ Gu Lianxing ¢! al. , 1999V, R EER YT
S Lkt RiERALE S, RUEKFE ARG /R ETER
H-WEERS-BEENERAT B OREHEENER
EE W, ERE LA S NS 0 R B3I (Bird,
1978, 1979 B LM E MR, 1997 THEMBA &R,
19 F 3K HRAEMBFEINNEKI MRS H R F iy
HAHATE.

P A 0 KR 1 B A A BT Y LR Rk B
RAFIBRGARNBLRY . ZEEE SN2 HEIY
HEAMEZREANATRENTER A FAXRKFA

@ ERE. 1998 MG FEAHTSHERE. (Wi
X) ER-ERKE
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0.76 T T T
0.75¢
0.74F
§
> 07p
P
0.72 T8 4£0.76 M2 ]
70.7041-0.00001 1
0.71 NSWD=4. 35 ]
4
0.70 . - : : '
0 2 1 6 8 10 12
H7Rh/ %Gy

B8 LT G Rb-Sr S

Fig. & Rb-Sr isochron for the shangdaheyan intrusion

EHREEEE TR AHRAR LR RS . ERRUSHK T
BT . 2ES RO R SRR LA (Kay and Kay,
1993; Tatsumi. 1991), EHARBRBHEEEEEREN
Borm MR RANRGEE. AHERRE
THE e OB EFFE. MXHEHEREERERHF
RAERELD ROMELLHENI R R ELBREE
ZHMENRMREERER. AEEGE R RALERET Y
MESTE.CRINEAFHELRNEEE R, ABERSE
¥EPHBRNABSRESTIER. ELAFRL0LE
AFEBEAETEERMEOHM S (EBF,1992), o[ FE
ETEEEEEPYEAERH.

ERARMBAELFRARNETEY, TH-BE
BHREL NERR EXATHE EEREEHERE
FAAER. D-BEEMBINRETEG R RS
FARE EVP-RAESTESEERZSRORETY. &
M-HWEAGETFHELRABFER MHETELRET-B
HEPERTA MEESRSTURS L. Bk, h-#8i
BANYBRREAREESRNEETY. BHEEHEE
RFR FHEREECERNSERFRAEEER B
TEESHEIBGH L BRZHB B OHIBEEF (Cox
etal,, 1979, ARERFEPTHREIHEERE LA E
B LBENNER LR ERFEELAHERS: B
F.-TRERUMER ER AEEEAUIEER BREH
EAEARRERE KL D RNRAT-BIEAE. ZRE
BERLAANRE RUFEERBTRRESRANS
AR X ERARFOERREN S (P HESF 1996,
R, Lt ALRT-HEE KB K ENEERETH
RO, XHXFARAENREEIHRETRERERSE
ZF,

B R EAAREEBE KN CEEGMNH
KFRARAMREGR HEEERE GEV YA

MBS AR SRANR. ERHTRRL. AR
PUNAREEREERARE. BROREREERY
EEME. MTEEPEEFCNERSW, 28 HEH
HERR E2HANAIRESEESREAENEE
(Hyndman, 1985), L R StEM - BESERB TR
BEaAEFTCSTEATLER, - SEIETHEERY
HEEA,

1 57 45 3 A RE R 3 L0 0 30 02 B Il T L
(Pitcher, 1983; #3% £ %,1988 1990; Barbarin, 1999; B&fF
B, 1996) 30 & M P9 38 5% 1) 4 (Kroner, 1980; Sawkins,
1990 ) FEEREEFXBRE A KR, KA. EWREE
WHFHHAFRA RN B, A FHEBR AR
A EKASTEPRUART —EHRAER BNED
HRTHRE R TR R B e = R
RARNEMEEFS. AN SR EraonRs. A1
RAREHHED 300 Ma iiEHH G, KFHHE 60 Ma
. ARRAREEEE ETHRASD IEYRE
MR REMS, EEE P ERKRHIE, A
BRI RE GERHE%. 19960, BrbIBG /w0 mF A 1§
BEEUBRAHATGHRORE, BEFEGZ0 5
B% ¥ T (Pitcher, 1993) 1 % 4k Damara (Kroner, 1980;
Sawkins, 1990) & LA LM EMAE RS, £
F-AIEHdTHARMESHIAL L Y AREELERK LR
HRAFEN 1B HATENE LTEEELNEEER
EERNEEL. FHRNK AKX BNERNE RS Y
B, KM ik 298.440.76 Ma X —ER L FEZHERE
EILHRETEENEMEAEDHARE, A RMEE LT
ok ol R B A R, MR A E A
mRaLEF-BEAEAXT EHEEM IR -]
T EE R RS 7 R i .
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