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Abstract Six diatreme breccia pipes and 32 dikes, which occurred in late Permian epoch, were found by predecessors in the
Wajilitag region located in the western Tarim plate. The dikes belong to ultra-hypabyssal phase of subvolcano phase. The diatreme
breccia pipes belong to volcanic crater phase and volcanic conduit phase, and consist of breccias and binding material. The breccias
are mainly slithers( dunite, peridotite, olivine pyroxenite, pyroxenite, et al. ) and crystal debrises( olivine, clinopyroxenes and
phlogolite ), which are mainly comprised of early cumulative phases. While all binding material are volcanic lava, main petrological
types are meimechite and picrite. The MgO content of primary magma determined by petrochemical compositions and Ni abundances is
18.78% ; on the other hand, by Fo molecular of liquidus olivine is 18. 8% . Their average CaO/Al, O, is 3. 9, and average
AL 0,/Ti0, is 2.6. All of ultramafic rocks are enriched in LREE, LILE and Nb.Ta, but HREE are depleted, and show negative
Zr and Hf abnormality. The differences of ¥ REE and ( La/Yb ), between breccias and binding materials reflect cumulation effects of
olivines and clinopyroxenes. According to research results of exeperimental petrology, they should be generated from a high degree
partial melting in the majozite staility field with depths ranging from 450km to 650km. Their accessory mineral assemblage shows
extreme complication, among them, the crystallization depth of corindon should surpass 575km. gy,( ¢ ) of these rocks varies from
+3.310 +5.4, g,(t) = -4.27~ -10.78, **Pb/*™Pb = 18.47 ~22.78, *"Pb/**Pb = 15.52 ~15.90, **Pb/**Pb = 38.45
~39.62. Nd, Sr and Pb isotopic compositions are identical to or similar to some ocean island basalts and mantle plume constituent.
It is proved by various research results that these ultramafic rocks were possibly derived from D”layer which lay above core-mantle
boundary. This source region shows a long time-integrated depletion and therefore, the infarred enrichment event in the mantle sources
must have taken place relatively shortly prior to melt segregation.

Key words Ultramafic rocks, Petrology, Mineralogy, Geochemistry, Magma source region, Late Permian epoch, The west of
Tarim plate
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Fig.1  Geographical location and geological sketch map of the Wajilitag region

1. Pleistocene series; 2. upper Devonian series; 3. basic and ultrabasic complex bodies; 4. alkali bodies; 5. distribution region of

diatreme breccia pipes and dikes; 6. research region
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ultramafic rocks, Wajilitag region
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*®1 REEERBRBHEHEEEAULE <107 ) 5B LITERETEEER x107°)
Table 1 Petrochemical compositions( x 107% ) and rare earth elements trace elements abundances( x 10 ° )of ultramafic rocks,
Wajilitag region
x4l JB En /] bi| Tk
R stk AN AR

HEEE O 2 X7 & HimBiE Weri MO MR En
# l-lﬂ!] WIO—QS WI(]—S] W]O—]l Wl(]—l'Z W]O—ZZ WIO—SZ WI(]—99 WIU—94 Wl(]—97 W]OS W]0796 Wlo,gg WIU—93
Si0, 43.68 39.84 35.19 34. 66 31.82 34.35 35.80 36.64 36.42 41.1 37.08 37.68 35.14
TiO, 1.33 1.48 2.15 2.37 1.75 2.04 0.68 0.54 0.37 1.04 0.76 0.9 0.52
Al, O, 2.91 3.18 4.48 4.29 3.41 4.21 1.12 0.79 0.55 2.46 1.26 1.77 5.56
Cr, 04 0.1 0.12 0.82 0.23 0.28 0.26 0.58 0.61 1.24
Fe, 0, 5.05 6.24 10. 14 10. 84 9.35 10. 31 6.41 7.34 5.61 5.63 5.45 6.41 3.34
FeO 4.09 4.1 4.24 4.48 5.73 3.19 10.3 10.28 11.74 7.41 12.01 10.01 10.33
MnO 0.21 0.14 0.19 0.20 0.21 0.18 0.24 0.24 0.21 0.19 0.24 0.23 0.24
MgO 15.02 15.63 16.52 18.78 21.52 20.82 36.68 36.2 39.6 24.09 33.88 30.64 18.16
Ca0O 18.08 19.51 13.13 11.09 14.35 12.55 3.81 2.71 1.73 12.36 4.71 7.37 16. 64
Na, O 1.6 1.47 1.09 1.01 0.1 1.06 0.37 0.25 0.21 0.75 0.33 0.46 0.2
K,0 0.03 0.42 0.69 0.73 1.09 0.69 0.27 0.19 0.11 0.29 0.16 0.28 0.16
P, 05 0.62 0.97 2.09 1.98 1.95 1.82 0.37 0.41 0.21 0.32 0.24 0.39 0.11
LOI 6.44 6.68 8.82 8.24 7.18 8.81 2.2 2.44 1.26 2.89 1.74 2.38 6.94
Total 99.21 99. 84 98.73 98.67 98.55 100.1 99.26 98.46 98.53 98.89 98.61 99.29 98.8
Mg/( Mg+Fe) 0.76 0.74 0.68 0.70 0.73 0.75 0.81 0.80 0.81 0.78 0.78 0.78 0.70
Ca0/Al, 04 6.2 6.1 2.96 .6 4. .0 3. . 3.1 5. 3.7 . .
Al, 03/TiO, 2.2 2.1 2.1 1.8 1.9 2.1 1.6 1.5 1.5 2.4 1.7 2.0 10.7
Rb 10.20 18.92 44.18 44.71 26.22 1.92 5.14 4.08 2.08 12.84 3.89 8.08 3.06
Sr 475.66 1190.65 1134.08 1412.94 1143.16 1704.77 234.41 250.57 155.21 469.36 234.31 255.37 116.23
52.01 64.62 83.22 94.11 70. 82 71.74  10.96 8.26 5.49 15.36 7.33 14.17 8.81
7r 455.85 543.82 438.19 500.09 400.97 538.55 103.75 62.31 20.79 108.21 51.43 111.3 23.49
Nb 61.06 101.55 149.04 178.56 143.07 157.02 19.19 22.03 7.98 25.37 14.82 24.08 9.65
Ba 403.59 782.87 3733.39 4545.29 2050.17 902.52 202.87 170.59 109.7 254.92  144.76 202.38 197.18
Hf 4.94 7.68 7.99 9 6.04 8.37 1.68 1.22 0.41 3.86 0.95 2.18 0.41
Ta 2 3.88 5.52 6.17 4.32 5.8 0.82 0.88 0.21 1.48 58 .1 0.21
Th 6.48 16.88 50.91 55.23 33.81 23.79 2.1 2.98 1.02 4.29 1.52 2.99 1.74
U 0.88 3.55 9.32 8.76 6.47 7.29 0.85 1.09 0.27 1.53 0.73 1.19 0.38
La 46.83 130.22 306.13 328.45 203.49 187.18 18.68 21.94 6.89 37.73 15.74 22.7 8.69
Ce 95.75 256.98 601.76 667.68 441.18 355.58 36.65 44.86 12.87 79.24 30.98 48.87 16.85
Pr 12.45 33.68 70.74 80.74 56.65 52.58 4.75 5.86 2.23 10.47 3.5 5.9 2.4
Nd 58.88 138.99 282.89 321.08 190.33 207.84 21.12 21.43 8.57 45.8 14. 808 25.49 9.88
Sm 11.96 29.3 49.04 45.13 29.76 31.36 4.02 4.32 1.42 9.19 2.98 5.24 1.71
Eu 3.89 9.13 18.12 18.73 11.46 11.86 1.13 1.22 0.382 2.68 0.868 1.64 0.488
Gd 12. 14 27.65 48.92 38.53 31.59 31.68 3.39 3.61 1.1 8.39 2.48 5.07 1.45
Th 1.56 3.64 4.69 5.23 3.498 3.619 0.485 0.465 0. 149 1.16 0.35 0. 644 0.199
Dy 7 16.96 21.03 26.19 16.99 15.45 2.39 2.33 0.741 5.9 1.83 3.04 0.95
Ho 1.57 3.409 4.468 5.11 3.256 3.176 0.468 0.45 0.161 1.2 0.37 0.639 0.21
Er 4.027 9.101 10.4 11.64 8.152 8.041 1.01 1.109 0.405 2.631 0.861 1.487 0.557
Tm 0.523 1.064 1.285 1.264 0.921 0.936 0.112 0.123 0.049 0.31 0.105 0.181 0.071
Yb 2.306 4.09 5.34 4.49 3.56 4.05 0.494 0.485 0.215 1.23 0.398 0.698 0.31
Lu 0.278 0.462 0.575 0.593 0.392 0.425 0.057 0.062 0.029 0.141 0.046 0.083 0.036
Y REE 259.164 664.676 1425.388 1554.857 1001.229 913.804 94.756 108.264 35.211 206.072 75.319 121.682 43.801
AEu 0.977 0.966 1.119 1.339 1.135 1.139 0.911 0.918 0.900 0.916 0.949 0.960 0.923
( La/Sm )V 2.46 2.80 3.93 4.58 4.30 3.75 2.92 3.19 3.05 2.58 3.32 2.73 3.20
( Gd/Yb )y 4.25 5.46 7.39 6.92 7.16 6.31 5.54 6.01 4.13 5.50 5.03 5.86 3.77
( La/Yb >I\' 14.567 22.838 41.121 52.472 41.001 33.152 27.124 32.449 22.987 22.003 28.368 23.328 21.108
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®3 REBEEBHEGESZENANGRFRSTERE x107°)

Table 3 Electron microprobe analytical data of phlogolites and amphiboles , Wajilitag ultramafic rocks( x107*)

BeSL B S0, TiO,  ALO;  Cr,0;  FeO  MnO

MgO  NiO  CaO  Na,0  K,0  P,05  Total

Wio_1 42.24 1.18 12.51 0.09 3.56 0.14  25.15 0.08 0.21 1.78 7.88 0.00 94.82
Wi 41.38 2.81 12.19 0.66 6.33 0.00  23.45 0.08 0.01 1.03 9.33 0.00 97.27
Wio_a 4 42.86 1.64 12.09  0.00 5.02 0.09 25.98. 0.00 0.13 1.42 8.46 0.07 97.76
Wio-s = 39.48 3.44 14.98 0.00 5.76 0.25 24.72 0.17 0.34 1.49 7.84 0.11 98.58
Wio-1 40.87 1.71 14.53 0.26 2.92 0.00 25.03 0.00 0.00 1.56 7.12 0.26 94.00
Wio_s 39.66 1.34 14.18  0.08 3.65 0.00 24.00 0.00 0.17 0.84 8.84 0.08 92.76
Wio-s 40.93 2.11 14.79 0.00 7.98 0.00 21.87 0.00 0.00 0.88 8.28 0.00 96.84
Wio_s 41.92 2.49 11.76  0.34 8.50 0.00 15.88 0.00 11.06 3.89 0.03 0.00 95.84
Wio_s iE 40.15 1.46 15.62  0.00 16.15 0.17 9.37 0.00 9.99 3.49 1.01 0.00 97.41
Wio_s 2 41.04  3.40 11.70  0.00 8.43 0.00 16.75 0.00 11.66  2.97 1.29 0.00 97.24

Wio_os 43.46  2.41 12.79  0.17 7.68 0.03 15.77 0.00 10.53 3.40 0.00 0.00 96.25
Wio-1 43.52 2.97 11.52 0.37 7.96 0.16 15.23 0.00 12.08 2.66 1.43 0.00 97.90

Wio_o7 2(2 39.28 7.08 11.06  0.02 11.07 0.16 11.67  0.40 13.22 1.95 1.86 0.00 97.77

Wio_o7 38.73 5.03 13.72 0.00 9.46 0.01 12.50  0.00 11.99 2.46 1.45 0.00 95.35
Hedh i R0

Wio-1 ('Nag 49K, 4 Cag g3 )1.04( Alo.ogTio.13FCZ+O'42 My, o2 Megs. 32 Cro, 02 Nig. o1 )s.0( Sis.00 ALz, g0 )s.0 O20( OH )y

Wio-2 (Nag 55K 79 )1.05¢ Ff’z+0'76M85.00CT0.06Ni0.01 Tig, 25 )6.08( Sis.00 ALy, 05 Tip. 05 5.0 0200 OH )4

Wip_o (Nag 37K} 53Cag, g5 ). 05( Tig, g5 Fe> ** ¥ Mny o Mgs 15 )s.00( Sis. 0p Al} o6 Tig. 15 )g.0020( OH ),

Wio-s ('Nag_ 49Ky 37 Cago5 )1.0o( Tig. o Fe? "% Mng_ g Mgs. 7 )s. o Sis_ a3 ALy 43 Tip, 14 )5.0 020 OH ),

Wio-1 (' Nay, 53 Ko, 60 Po.02 )o. 04 F92+0'38Mg5.77cro.02 Jo.17( Sig, 32 AL} 33 )7.55 05 OH ),

Wio_3 (Nag K 5Cap. 0 Po. o1 )1.76( Tig. 2 Fe? +0-4! Mgy 25 Cro.02 )s.0( Sis.27Aly 5, Tig. 51 )5.0 02( OH )y

Wi _g (Nag 25K 49 )1 74( Alg 54 Tig 5 Fe? ** Mg, g ) o( Sis 75AL, 55 )5 0050( OH ),

Wio-3 (Nay 15 Cay 24 ). 56( Al 2 Tig 28 L Megs a5 Cro. 10 )s.07( Sig.17AL g3 ). 02( OH ),

Wio_s (Nay 13Kq.19Cay g9 )2 00( Alo.72Ti0.17Ff‘/2+0'44Fe3+]'54M“0.22Mg2.08 )s.17( Sis o5 ALy, 3 )50 02 ( OH ),

Wio_s (Nay, 53K 24Cay g ). g0( Tig 377> *0 0 Fe*** Mgy 2 ), 09( Sis g5 Al o1 )g.00,,( OH ),

Wio-9s ( Nay o5 Cay_ g5 ). 55 Alo.AsTio.stehO'“Fe}+0'30Mg3.39CT0.17 )5.07( Sig.26 AL} 74 )5.0 052 OH ),

Wio- ('Nag 75 Ko, 56 Cay g7 )s.of Alo.33Tio.33Ff’2+0'97 Mny, 2 Mg 35 Cr. 15 )s. 12( Sie. 35 ALy g5 5.0 022 OH ),

Wio_o7 (Nag.s5Kg. 36 Cag. 17 )3, 11 Aly g3 Tig 5o Fe” 1 Mng o, Mg, 67 Nig. o5 )s.01( Sig. 03 Alj 07 )g.00p( OH ),

Wio-97 ('Nay, 73K, 25 Cay g6 )a.07( Alo.stio.ssF‘fzH'ZI Mgy 54 )s.01( Sis.o1 ALy g9 5.0 050 OH ),

T ARSI thy o SR 2 e st B 5T i 20

MgO & i, I 7] 5 MR 4% 5 A b 24 BF 58 15 R B(E( MgO =
18.78% ) HAHENIE . HRWEA EZ R BMEA(E ), B0
FA TN b A4k 2 43 ) 45 IR 3 4( Leake, 1978 ), F 2 JE
BANAMAENG(E3), &= Mg/( Mg + Fe ) EL{E N
0.83 ~0.94, F¥{E K 0.90; fMikfb#Xh Si<6.0, Ti=
0.13. AR & B ETMRF LS EH, KA EER$ Al
JRFHCH1.96 ~2.46( 3 ),

4 M boCFE R T KRk

45 i Y, REE = 259. 2 x 107° ~ 1554, 8 x 107°;
(La/Yb) y =14.6 ~52.5, V348K 34. 2, fATAY X REE =
35.2x107° ~206.1 x 10 ™°; ( La/Yb )y =21. 1 ~32. 4,3
HR25.3 (£ 1), ZFHABR TRNERS D EE WL
Wi L OCR SR M EM ORI o LR e, BB
T ICEWE BENME,(La/Sm )y =2.46 ~4.58,( Gd/Yb ),
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Fig.7  Chondrite-normalized-REE patterns of ultra-mafic

rocks, Wajilitag region( A :brecias;B:binding materiae )

= 3.77 ~7.39, i H, 2 oo 5SEM LouR ik
BREAR-F(E 7)), ARGRISRAG L RAETWEE, 7
i 1 TC 2R 43 i 4R 383 1) A BEAT , T S AR LT R LA i Ze Al
SFFAH( A REE,1987; Gill, 1981 ), BE4EY 5 M BRI 35
ERRIEMENRH LR ERHUER TEE, W H, /i
BIRE A3 B R AP T Kk — 20 7 £ 00 R 7EE A A& 2 A
PIA] B 43T 2 B0CH 0..008 ~0. 013, TEEARHIE A A1 2 a5 5 4
A4 BE R BN 0.08 ~ 1. 1, i HL, 763X BRI 4 A0 A ]
B TR 10 L R BARE T % i 1+ T 2 ( Henderson,

B FAR 2004, 2006 )
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Primitive-mantle-normalized multi-element

1984 ), FHICTT WL, LIS b 32, 908 — S B B A A S
SRHESIER, AE B EREIL T ARE TR LR S,
i ELE N T ( La/Yh ) FefH.

£ 0R IR 235 9 LA AR ) 1) 5 s 2t 8 s 1 Ak 2 T8 3 L 4
i R & 8 ), A — AT e B T 2 2 1) (4 ) v . il
LRILAS I W B ARN X A R R IR TR,
1987 ) AHHIA Zv HE BB 24k, X R AEAR N K sl AR 2
WEIMI G, —HZENES TERIAMETER, RHLE
KE T HRATCE MR IO R, 5 K 3%
AICE MM £ 702 £ 5 8 & T AR b AR TR
ST W, XTI A R YO S A A TR, £
FAL, RSk rh E MY FERE,

5 Nd.Sr.Pb i Z4 K

ST Y £ R R A5 W) ELA AR 9 Nd St Pb Rl R 41
e BATH™ Nd/™ Nd = 0. 512651 ~ 0. 512767, ey, (1) =
+3.3~ +5.4; YSr/*Sr =0.703816 ~0. 704126, e,( 1) =
—4.27 ~ —10.78; *Pb/* Pb = 18. 47 ~22.78, *Pb/* Ph
= 15.52 ~15.90, *®Pb/*Ph =38.45 ~39.62( £ 4.5 ), #&
I, BT AR 0 B R G 435 4 2 (R S 2R B 72 ) o NdL S R 2
RAMEVE PRI A 4] 53 WCEDB )58 4 —2( Wilson &
Downes, 1991 ), H'¥ Nd/"* Nd FLAEAR T PE A9 Afar o420
43( APB )( Baker etal. 1997 ), 35 Cape Verde B H Hawaii
I Y5 B & ( Rollison,2000 ) B 9 ). B4 Pb [ %
MRS Afar HubSAEFNENBEFER Reunion HilgAE ( RPB )AH
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Table 4 Nd isotopic data of Wajilitag ultramafic rocks

FEf AR Nd( ppm ) "Nd/ "™ Nd 20 Tima Tyy( Ga) exa( )
W10 - 11 HRAE 318.34 0.512722 8 275 0.75 +4.706
W10 - 12 Pk Sare) 316.49 0.512651 7 275 0.86 +3.296
W10 -52 R RAH 209. 10 0.512718 16 275 0.76 +4.624
W10 -95 faviies] 56.280 0.512713 7 275 0.89 +3.993
W10 -93 EA N 8.333 0.512672 6 275 0.85 +3.590
W10 - 94 Slifiei 22.875 0.512695 7 275 0.77 +4.295
W10 -96 &~ A 18. 184 0.512710 9 275 0.79 +4.384
W10 -97 Al A 8.178 0.512739 10 275 0.73 +4.999
W10 -98 AN A 29.474 0.512767 10 275 0.73 +5.352
W10 -99 LA A 25.196 0.512709 10 275 0.78 +4.4375
T AR v [ b SR A% B b BT 5 i 43T
=5 EHEEBEEHEHREN S Pb AMEHER
Table 5 Sr and Pb isotopic data of Wajilitag ultramafic rocks
FE il L) St ppm ) 57 Sr/% S 20 (YSU/™Sr); eq  MPb/™Ph  2TPh/™Ph  2Sph/2ph
W10 - 11 Z 3 Sopay 1.061 x 103 0.704126 9 0.703418 -10.78  22.775 +7 15.9024 +46
W10 - 12 FEHA 2.162 x 103 0.703981 14 0.703868  -4.38  20.793 +8 15.6279 62
W10 -52  EEAH 2.088 x 10° 0.703816 15 0.703711  -6.61 19.1235 28  15.5647 22 38.9119 =51
W10 -95 TR 0.704563 12 19.055 +9 15.802 +8 39.620 +18
W10 -93 SHMINFEAS  3.190 x 10? 0.703996 14 0.703851  —4.62 18.4650 34  15.5410 +28 38.510 =7
W10 - 94 SN A 3.148 x 102 0.704044 16 0.703853  —4.27 18.8568 +14  15.5631 =11  38.7439 +27
W10 -96 &= tHEMiE  2.853 x10? 0.703994 16 0.703819  -5.07 18.8999 64  15.6229 52  38.851 =13
W10 -97 Al A 2.550 x 10° 0.703859 11 0.703732  -6.31 18.8916 +54  15.6007 £42  38.840 + 10
W10 -98  fINMEEA  3.509 x 10? 0.703886 13 0.703634  -7.70 18.5195 £38  15.5233 £32 38.452 =8
W10 -99 SR A 3.568 x 102 0.703849 14 0.703637  -7.66 18.8067 +46  15.5442 40  38.733 =11

T« ARRBCE o v [ SR 27 et BRI 5 BT 2347
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B9 BT B AR BE A 1P N/ ™ Nd ~ Y S/ sr A
fifk s HE AT SR TG 4 EM 1 Al EM 11 4 Zindler F1 Hart

(1986 ), HE A5 WLIESC

Fig.9 '"Nd/" Nd ~% Sr/%Sr diagram of ultramafic rocks,
Wajiliteg. EM | and EM [ according to Zindler and Hart

(1986)

-

( Smonetti et al. ,1998 ), 5 Cape Verde BEIS N Tr da Cunha #F
15 1 905 el 7 78 18 43 2 ( Rollison, 2000 )( &1 10 ). Hiltt Al
D, 7 DR B AT M A R 5 0 3 4 74 Nd Sr Ph
[F) 5 R 4H URFALE o

6 FRIRIX

T Sm AT Rb #2123 53 1. 06 x 10" (a ) Al
4.88 x10"(a), AT LA, A DX BE B A 38 B2 75 $LAY Nd |\ Sr [Rl iz
FABIE TATIR A T 26 AR b5 Dy s i 38 % B
TR IR IX . SRV, 3L LA A 0 3 SR R A LT
REMREFRATTR . XREH AP G 1 F e, 721
5 X8 & A 3 i AR B9 22 A0 A FH( Hanski & Smolkin, 19955
Mckenzie & O’ nions,1995; Garuti et al. , 2001 ), 15 WL,
LT e AR s A 0 i 5 R X IR AR S AR 2 R A AE
FAEMPROCR . B T AR SR, A 27 4 8
FHIPAE R R NS S BRI A . —BokiE,
EHAE T P, 0, 7 5 A A IR 2 4] A7 7E 2 D I AR DG
REFRARDCKAA BRI R, P, 05 & B AV & . BT LA, 3%
B AL N ERC A 2R Sl 1 DN B S e ST 5 7 ey
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HEZM P ITE, BT E &Y Sm A Rb I A B i
B R X Nd I Sr R 4R, XA 3R R 2 & A
THERIE R Z BT A A TR B A

EL APt Jy DX R oty AURE L) 1 CaO/ AL O, - (L h
1.6, B I Hb e T R 22 850 X R B S #2545 19 Ca0/AL, O
FOAEL, AT, 8 0 i 9 1) 23 50 0 B 5 42 5 ( Amdt and
Nisbet, 1986 Viljoen er al,1986 ). H R, b7 5% i 5% F 1)
PR T A BB ME S CaO/AL O, > 1, Al 0,/TiO, < 14
( Tomlinson,1999 ), A X 5 il K Ontario 44 Steep Rock Fl
Lumby Lake H[X( Tomlinson et al,1999 ; Hollings and Wyman,
1999 ) . Abitibi 44 Boston township b X ( Xie et al,1993; Xie
and Kerrich, 1994 Ay K AR F 4R Bl D A 5 A fb 22 4l
J s TR AN T ER MR A )5 T A7 TE 1% 22 AH [ FAH T
ZAhb . ARKHEEER A 1 Ca0/ AL O, LB AT 2.6 ~6.2 Z[H],
SEXE R 3.9; BR—PERESL Y AL O,/ TiO, HUAE 9 10.7 41, 1
REEAA 1.5 ~2.4, FIHME R 2.6, ZTCHER, 4% D BE
ALLAL Op'fk%ﬁ’“ﬁyﬂf%?ﬁo Steep Rock I Lumby Lake HiL[X.
FERTIRL A AL O,/TiO, e AE AT 2.5 ~5. 0 Z |4,
Boston township HbIX FAHR HLAE A 4.5 ~5. 4, ARRFAINEK
X ZANHE X KL S R A X R SRR S 5 Nb Ta FVEEH
TR ATERLTEMY, M, EZTE LR -
#A Ze A1 HE B 51525 . Boston township 1 X A L 1Y Zr
HI S8 A A 1T R L S 3 O Sl B 7E R
BRAE A ( majorite ) F2 2 W N ( & J1 > 14GPa ) & il 1) 45
( Herzberg et al. , 1990; Xie et al. ,1995 ). BB W LZ¥EEIL
UE T B AR 3R b 27 AR AIE 04 23 4R TR o 45 55 2 7 B AR
AR B P il 1 7= ) ( Arndt, 1994 Jochum et al. , 19915
Catell and Talor,1990 ). Ohtami( 1990 )i i 555 £1 24 HF 5%
TEBA BT ER U RL Th 4R 2 T LAFE 1S ~ 24GPal XFJ3 T 450 ~650km
TRIEE )BT i i MO o vo BE B I R . AR DO BBk

*TPh/*™ Ph ~ 2 Ph/**Pb 2 Ph/*® Pb ~ **Ph/**Pb diagram of ultramafic rocks, Wajilitag. region

TR G S S e W B T A SRR
B T AR X BE A T B AT 5SS 3R b 45 s W A T
REPE S, BT LA, W 6 2 Y DX 1% S 376 o 478 )5 it 1 7
FHR—2, 134 Anderson( 1989 ) K451 MgSiO, i AR % A%
KA, W E T b0 rp ) BB S AR R T 2928 20Gpa, X b 1Y I
FE R 575km,

Davies( 1988 )IiERA , BRI 32 542 Fidt i A 2 A, 18
Yo I b W P P 4 HAR B AR 22 HA JL T B Mckenjie &
Bickle( 1988 )it xRk 4y #A Y GIE B , B - b s 174 57 335 B
(Tp )J2& 1280°C . FEMLIREE N, bt s 45 ™ A6 19 Ji A o 0
) MgO R S 290 1% o 33X S b sk iy 3425 Jy T A 0T 58 ok
MG — AT EUEW , KK L8 0 = B AN AT RETE |
M AR B X Ml AT B 4 A5 R R A Y RS R UE
( Griffiths & Campbell, 1990; Lesher & Arndt,1995; Campbell
& Griffiths 1992 ), R KA ( BE #5526 45 W liles )
SIS ARSI R =, BB Dy R AR S 5 T A R ik B
JERL OB BECA TR IR E . IR 1991 )RR AR AR X AR
AT S AR A A A — U R R O A A IR
1339°C ~ 1389°C , LUl FITA™ 1y b Jo Yk 38 1100 7 1) 2 2
TRLEE EE 1 200°C ~ 300°C, BIVAT UE W i 86 ok n it 2 AR =
IRBE o

TR TR , A X0 B B 55— S U B 05 R Mt 8 A 2k
LA B Nd \Se Ph R 2 4 A R gl A . T HL, & SRR
FTIHEMKEFRATLE, W55 5 KR AR Freg
et al. ,2000; West et al. ,1992; Rollison,2000 ). H T KRS
I AT 2 8 A B 3B 4 P 19 72 9 ( Mckenzie and O nions,
1995 ), AT LA, ¥ i K 1L 28 g A il e R H
BERKS, AR AR B A A [R] BAH T Y L BR Ak 2% FF AR ( Weaver,
1991; Class et al. ,1998 ). VFZHBIE | BA XS Bk 1L
SRR A DR R IR B 0 RO S P T TR A - i B
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Z B D2, Bk B U i RE NG 75 b T AR by
B9 7= %) ( Campbell and Griffiths, 1990; Davies and Richards,
1992 ), HLATIL, TCiE R s A0 2 B )2 S i o o
ATHIRAL 302 DB ER P B~ 7 T A RIF S8 SR AR T LAGER
ARXEHEYETR A T T g, S HR XARA TTREN. T D2

7 &

(1) T B B A 1) 2 B A AR A
AR, FEEAEMEME . 11 Ca0/AL O FHE N 3.9,
AL O,/TiO, FYIEN 2. 65 RIEIRA A FHFFT R, EATW
YA FR T B A 450km ~ 650km

2R A A2 21 R AR RO ) Fo 73 -1
M IR AE A 2R Y MO & 43 1) 02 18.78% 1 18.8% .

(3R W& FHE 2, o NI E M8 fR A v fe
KT 575km, BHEA A2 IR 1339°C ~1389°C.,

(BRSSP & R Lo R, MER LT ER
fbo 3 ZIa0H 1 o0 2 8 RITE 4 il 28 8 3 A0 22 T LA
MMLA FE A HERE R, SEREFRATTEM
Nb . Ta, B4 Zr Hf 153% .

(53X Se R BAT 3 5 Y Nd . Sr [ K 2 Ry
fE, EATH9 Nd St Ph [ 7 & 4 %5 — et 5 Zalom g
TR 43 R AR

(6)ZEE 4575 AR FT AR mT LATIE B , 330 46 68 55 2 A 1R
ARREIR A TR-EHAZ L D2 XA T 7 Ab
g ARSI A AT A AR & & M Lo R MK TR AT
E ISN/TNE N AV

st RSCIEIRT i B b A5 B B KU O 1 4 T AR
B, 7E e BOAER A AL
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