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Fig.1 Sketch showing distribution of spinel-lherzolite in the Darbut ultrabasic rock zone
1.28p9 % (Quaternary System); 2. FZRZpERE (P, sandstones and conglomerates), 3. TFARE
KRR B & JERA (C, pyroclastics, sandstones, cherty rocks); 4. F ARG KILBEFE P ARHELE
HREFHEE (C, pyroclastics, intermediate to basic lavas and argillaceous silts); 5. FHRZ kil
REE (C, pyroclastics);  6.7EEdE (granite); 7.¥E4¢—¥EK ¥+ (diabase-gabbro); 8.#8 2k (ultra-
basic rocks); 9.REIATIEHIE (spinel-lherzolite); 10.41MEHMEE (opx-peridotite); 11.481¥EXE
C BERITBESBEEE (harzburgite, carbonatized ultrabasic rocks on the border); 12.31fF5
48 (geological boundary); 13.HIE RS HE (unconformity), 14.ME(HFLFREFE™IR) (fault)
AR SRREA ZERRENAH. dehEasEE, AMUEARLESFE

BRI AN RKRELHE . RE RHRM, FEBRR B MRE THR.

Z. AR LS R R

(=) ERTHERSE

BEREE,RED BRSO HRBERAWET W, EHSBRERIAFELEES KR
RV Y. BAVHAR: XERSEMMA(LS50—-70%), BHEA(H25—-35%).&
HEEA (S 13—-16 %) SRR EL(H2%), MEVHREGOEMLOEAH.€LA,
BEARFALSET W, BROBMKG. FORNLERILE L. BAES ALO,
Cr;0; K Ca0, AEBEMELERAT. REAE MgO, ALO,, #HAM ZrO,/HfO, 5
ik 63.10, &4 A& /VE Cr0s
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Tab. 1 The chemical composition of the minerals of lherzolites
SR A BEER ERBEER BLER | & .46 &4 R
"y Forsterite alumo-Eenstatite] Cr-bearing diopside | Mg-spinel| Zircon Rutile
Oxide
VA EA VA EA VA EA EA EA EA
SiO, 41,51 | 43.67 | 43.04 | 54.52 | 54.43 [51.56 53.'51 54.29 0.1'9 31.54 0.02
TiO, 0.01 0.14 0.05 | 0.35 0.46 : 98.49
cr,o, | 0.0 0.43| 0.15|0.67 | 0.96| 0.64| 6.33 0.15
ALO, 0.46 5.00 | 2.73|5.63 | 6.61] 5.78| 60.93 0.01
Fe,0, 1.48 0.53 1.00 ‘
FeO 6.63 8.36 8.05 5.78 5.13 | 1.87 1.81 1.92 9.26 0.60
MnO 0.12 0.15 0.04 | 0.09 0.12 0.01
NiO 0.35 0.10 0.05
CoO 0.08 0.007 0.005 Zr0,
66.88
MgO 46.98 | 49.00 | 49.22 | 30.81 | 36.35 {16.78 16.68 { 17.57 21.73
CaO 0.09 1.58 1.41 {18.66 18.79 | 17.00 0.02 0.03
Na, O 0.11 0.12 0.98 0.83 0.67 0.02
K,O 0.09 0.04 0.04 0.01
P,0, 0.00 0.002 0.003 HfO,
1.06
H,0t 2.34 0.96 1.68
H,0" 0.00 0.10 0.23
B 1100.26 1100.03 [100.31 [100.27 [100.29 [99.60 | 99.65 | 97.87 | 98.58 99,48 99.34
Fo Fo Fo |{En89.6| 92.5 |En46.6 51.7 522 Mg/Fe |[ZrO,/HfO,
BT 90.8 | 91,3 91.6 2.35 63.1
Typomor- Fs10.4] 7.5 [Wo53.6| 45.2 43,1 Cr/Al
phic index 0.10
Fs5.8[ 3.1 4,7
HERS
Sa;]ngxle 79—200{79—250/79— 250/79— 250{79—250[79—250{79—250|79—206] 79—200 | 79—200 79—200

VA: BRSHT (Volumetric analysis), HPELHET P HFEHTE#E 52 Ko

EA: B TFiF42#7 (Electron microprobe analysis), B E MR 20 &3 F0 & BHE52 K.

ik (CO) R, ERZEMYNED G B, RERERZELRERA ZIERME . BRs
ZRETBERRE BR K Ringwood HBE SMEERI LI, FREKKMIEE LY
RO —RIARK 2 T

L A&7 RRIR B RS L B R RRE »

X R HIB A L R — N R o
2. AFRHIX R R R B A NS SR E L RSNk, BR ARSI
Fe,0; f HO" 8o XEMILE DUENMESN EH B/ E HBE RIS R B Tie
YAENTB. HRMZERS &BERMEIT.
3. ZRAEAMNERD, BSFEMECS SIEHEEMAXE, BABI0 ALO, 1
CaO & BE: S, MgO/(FeO) #ffRe

EHENERNBH 1—2%,
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=L AR kR

RBEZEBBEEEN L, 2 RESRREE. A, TEAWE L LENEA#EE
LRV ERBR MR ET R

1. 5AEWR, B Harte ISR, T ER B R (residual porphyroclastic texture)
(EfR-2)o EBRERBEKXHE (KZERE 6mm) #MlA, A, ERERER-3) RK&E
(EfR-6)5%H. ABSERFEIEEENA/NMIMAETELG. RESH/NT DRELAH
1:2, REF WEBRANERT WREESERATEA (BR-3 71 5), EZa%E R
WBER. BEEEHMERES/NKNE—K/NT 0.lmm, BE&. BERETEEER
BN L HT, BRI 120° LR A=A DREFREL, KT EHR, "(Jkﬁﬁé, BE
ERTRLAIZ A ERLR, KRR Imm, FAEEREH, BRECELA T Ko

2.0 BB RS RHE. REERTERBAL WEAHRE, R —27 WEBE
Do XtLELBENHRALERNZ— BEERRNNEIN, 2EMEATEENEEA
DA (100) M8k 70 (BIR-4)o BIEATIRWIE 4924 0.001 X 0.10mm’, 5 HIFRT
BEAREBREE, HENBEEEAMATUT 5ERIFE (100) —&2Zi, RUAHEE
S, XNBWER. BTV WS RHE, HLSBNERFARIIELGERLRK 2, 79—
206 BEAHIBE TR 94T)0 EER A Merder (1976) WEABREH Y EEBELEER
REERIBE 1246.8°C JEJ 29.65X 10°kPa, AR MEBNESH. BEF
o

3.EAMIMSAR: J. L. Carter™ fETAZ £ EH BFGEHY Hole &AFI1E K
HRRRN, TCER 5 fi - 3B 43 45 R /B FIVE MR BB A TE R —Fh K A& A
RIS BRERREN, TERAEFHT DR ERETR—RENERRY Mk
EHEERENET WG HE R Hh, EEREWAHMIBERAERIEBERN—FE
BiERo HERSEGRIERMEEMEKNBA LR (Granulated margins), {HRMT Y
BREBEET WRHS, ERODFERE2EERER-6), B ER(ER-2f13), &=
EAKRRKERA (BR-5) RN HFEHIATABIE Makirrak Fbe-@EEMW AR, BB T
BRACHE R B RRRIE R 55 5/ AN EE, MEDSBRENER. EXELAD, 78
R RN E ;o

4 BN WEREE. BB RE R T RRALHE (dislocation) R 1B (slip) 1
%% o Raleigh (1968) HIEHELL . Young (1969) MEBETEHLRF Carter 5
Avéllemat (1970) #IBASLI DL K Carter, Avélallemat, Raleigh F1 Kirby (1970), Mercier
5 Nicolas (1975) %5 ANRYAERAZTDRY, XFALEIEZ) (glide) BERESREEET
(R _E IR RO B )= AL R MRS R B ERKE LZBBHINEER
B R, FRRE SR REEEESETER RS RFE. L, BRIELHER
HHWAL, BEMRREET UETINFER. RRNAZAZEMMENBR DR L REE
HEEHEMITH (kink bands) 5ty (EMK-2),. B ERAY i‘%ﬁﬂt” BHACR”
St AR LR A M BB TR (B iR -3) , BB W& (glide twin) (EJK-6)
FIARI, ERAUT/ILHRBFENEEERAR:. (1) STEAREEREEAGD



344 33 i = i 1986 4

R Hos i R ST 80ROt (2) EmUEA R R AR R i RO HEH (R -5) %o

5. EA YRR ERTOEERETIEAREBENRREERSMLS, REY
YRR IR FRREMBEEIRE SRS (BER-6)o BRBRELTEEHR K, K&
AR NEBMET HN LREHERRERZ Lo RBRTHEARRERE X BT
o

M, & 4 o #

BATARKAEES 5, X NREA EMBE AR RN -EMEG . SiEL
AU 25 % AR BE MM 43 BUREAT T & A T SR AT BT it FROAR B A e 1RIH 2L , B
EEBRREER NE75°, i NW, §if 73°; KPR MR- 250°—260°, R
70%

(—) REBRE-BHREHNEET

e o(Nm) BABREME4%, WBRSEH, FERES 6 NE67°, %
30°(+), B W EAEERE L, WE 2-A, &84 a(Ng) HARHE 7%, BLEE
i, fo e 5 AL NW80°, ik £365°(+), AR B H EERE L, (AR SRR 5LE R
T —3, B[ 100 3 TSE47 R, LA 2-Bo 45540 b(Np) BB EL B 7 8, BRI BB A
6%, EEMLEH AL SE40°, HA40°, RARFMEREEMEITER, 3 (010) HE
FRATHE, NE 2-Co LRESBITAL, Kk T 5 A BR8-St A B IR B0
WA ARE (010) HRGTHE, [100] BEEATTEAE, RENEBERRET
(010)[100] 2584,

(=) E4RENSERREHEET G

& EEOTET I SRS, NERBNER. SR «(Nm) REFMILFEE
®iot, BikAETEY, BRARHEEND 6%, BERBGAURMAR/N, ZEFET B, .
L 2-Do 255 a(Ng) BEmEE RS, BKRRBEEN 4%, ki fi—8% WSW8o0°,
5% 5 20°; B—2H2% NW20°, 1% #i 20°, JLE 2-Eo Z5& 4k b(Np) RE LB EL, &
KHR BB 6%, WyEHAEEY SESS®, kM 30°, TEWE, SHEERHEZ 80°
Z47, JLE 2-Fo FBLUIHA, WEE 47T ac H, o —#BH AT T beE, RISEATT (010)
5 (100) o 7 (010) 5 (100) [ L, [001] AYBLFIH:ER [100] X [010] B FrlES &
SRR B AR REERT (100)[001] J {110}[0017 A,

(2) REBREAFLHIRETT

TSR (N R BB ET, BB BEN6 %, EELIT AL NW80°(£), )
300, EERAREREL, WHCSKBEHAPRET -8, LE3-A SHEH
a(Nm) BB, BARBEN 4%, EBEREH O NES4°, B 55°, EA%E

1) EENFELE LB ZN B R ER.
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FEWE b RREESY 3%, hgehr SE35°, B ARETAYE, ESHEERKLTE
B, E 3-Bo 454 b(Np) MAHER S8, BABEEN 5%, REHAERE, B%MH
25°, WEWE, SEEMETER. WRBE 3%, Mk AdbR 50° 24, ik f 20°
A, SR TRE , W 3-Co BRI BB ERKBSET {1103[001] 78,

G& LR, EAPRERY PR R ERR R B R E 5T IE R AR R R
ZUREBLR (W B R: ER NE 55—60°, g NW, 5if 80° £4), LAl AH & E

179~ ‘25' 79~ 250b
B -1 -3 - 5>/<100¥@“F¥f3i%$“&?7

B2 ARARBEEE G ZERE ST REEEE (D BESRElA (1D 248

Fig. 2 Fabric map of the cataclastic olivine (I) and recrystallized olivine (II) in the lherzolite
on the north of the Darbut ultrabasic rock bodies

En79- 250c En79- 2508 En79-250b
T80 - 2 - 4> % GOBRTFERERRY)

B3 BANREEEEERLN TER SR RRETEA (Br) SAE
Fig. 3 Fabric map of the b]astic aluminum enstatite (En) in the lherzolite
on the north of the Darbut ultrabasic rock -bodies
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A—B, E—PRAZKRTREBTA, FHRT Libig. HFEElTBRBERBME
KR &M TRAISSIEE R . HESE MM WNER BEME B, BREBEE
BRAERE BT Br T AR R o MR B S AR i MRV s DRE05 AL Anie Bk R 28
M Z Tk, KRBT BTG RREEBAL S MO HERA R

. LT HERS AR

BAB I CENTR, EERCT EEARTIE AR ERE. AR KRR T
Bt RNLRBAEMMENM I TR ROWMIIAR 3. ZRBINE S ERLAIRE
g (No. 3) 4347, JRES A HA Itinome-gan X EMNHERREK, BTRELZ
RS, REBRE 50—70km™s HRNBEXL M, REXFRHRNOERKESSE
PLAERBERRRA ZEEMENRE L TES R, IR AT BN, ¥RNEMN REE
A 26 M ERRLBR A O S E AR AL, EohR v (b B 72 X hr 7 R B S WU R B R
£ 0.656—2.355, H A Itinome-gata 1§ No.3 #£24 0.60—1.90, PREZBIRKET. KIEE

#3 REBEZEHMISH REE 3R

Tab. 3 The distribution of the REE in the spinellherzolites

(=] ety
B e | Ndfsm | Fu|cd| | Dy| B | vo| 1u mooo= a it
Sample No. Enclosing rock Locality

# E=1 ®
79—250 |0.21 [0.85 j0.62 [0.21 {0.095 0.062 0.38 R buAi

harzburgite Darbut
Zik A Itinome-gata
No. 03%2  [0.276l0.566/0.611]0.248/0.089{0.388 0.522{0.360,0.360{0.057 &
basalt Japan

FERET AT FEIEMT (activation analysis).

samples

an REL MR G

chondrite
2.0
1.5
1.0
0.8
0.6
0.4
0.2

“LaCe NdSmEuGd 16Dy  Er Vi L:
Bl 4 RANA XERBE S REE pReE(L RS A
Fig. 4 Chondrite normalized REE patterns of spinellherzolite
R0 HUE , R REE FRip L R XL 40 A ERB X TARRESE ARRE
THEMME AR, EAROGANEETES, HEERNE A REE EHEALN LT
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WHEs . —BERERIBE TR ERLIMESR, AEREFZ LR Z2HMRE. RUA
EMNEXRE EEE—ZHHE M.

AN~ AR R BRI T

ERAR MBS RERE, AN ERES GRRNAR, R RETEANE
Bdkto Al W ZEAERNHRAEARNREENEN(REE)ET 0T HEE:

LERBERBENENNGER. RESANEIZARY WELA LTRSS, FIH
ST ERT T HE. k.

(1) Boyd #"™: Boyd {356 ¥R -8 &5 A - B HEA X 2 B3 A EICa/ (Ca+
Mg)mol % HiEEEHIR Ro JERMINMBERAKHWZRITE, BUAAK:

T = 2258.55 — 27.217 X [Ca/(Ca + Mg + Fe?*)]1(°C)

BN BHEAT ALO, RN PHEBEEAEW, RABEAREE ALO, = 1wt% £

B LICEAREE HEERLE 4, BEFHEN 1097.3°C,
&4 1E Boyd MBI BEE T EHERE

Tab. 4 Result estimated with Boyd’s geothermometry

[~
L D* T.°C ALOy(wt.%) T,°C
Samples
79—250(VA) 52.4 832.4 5.63 894. 4
43.3 1080.2 6.61 1152.9
79—250(EA)
39.6 1180.9 5.78 1244.5
- Ca & -
D= 3 VA, EA B% 1,

‘Ca + Mg + Fe

(2) Wood-Banno 3£ R FRILEFMNMGIEA (Opx) MHBAHER (Cpx) KRS 5
PHEERBEORARLETITE. BTEREE. WmTX:
T(°K) = —10202

anx .
In [ Mg,Si,04
Opx
AMi,Si,0,

] — 7.65X2" + 3.88(X%) — 4.6

AH:
avsio, = Xmk + Xak
ag‘é’;shoé = XM + XMt
X2* = (Fe**/Fe** 4+ Mg)Opx
M. M; AEEBEFHEE TR EEAE, EARERN XYZ,0,, #I1CaMgsi,0,,
XHEUTMABE . YHETM B, ITEERIIAES.
(3) Mercier & EFIAMFFELARBMELRLERSY, O0#TIHE, BT®
THARET. AX:

T(°K) — (t, - lnli)’w + 1) (1)
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%5 Wood f0 Banno - iRFBEITEELEREHRS 79-250)
Tab. 5 The result of temperature and pressure estimated with Wood and Banno
geothermometer of two pyroxene (No. 79-250)

Cpx Opx
T°C
M M M M
XMis XMi 2 Mg,Si,0, X M‘G XMzs 2Mg;51,04 Xre
0.54 0.16 0.0864 0.73 0.80 0.5840 0.1053 1121.23
0.68 0.21 0.1428 0.93 0.94 0.8742 0.0743 1192.,97
0.65 0.29 0.1885 0.93 0.94 0.8742 0.0743 1231.43
HE: 4 1181.9°Ce
P, - InK'w —P, ¢ InK’ P
P(10°kPa) = 1 1oK'w — Pe - InK'a + Py) ()
D
D= InKw: InKa2a+4d+ InK'w+4d. - 1nKa-+d, (3)

RH P Poy Poyty oy diy do K de B RRBE LR AN FRBEOFRE XEHHK
MARHEH K'w, K2 FHEE AT PHEEEEATENT AR, RRERNEEER
— % WHEERILE 6

6 Mercier HENMERMREBE . EHITHTHERBERS 79-250)
Tab. 6 The result estimated with Mercier geothermometer
and geobarometer (Neo. 79-250)

BL. i ﬁﬁjj& w A kw ks ka D T(°C) [P(10°kPa)
mineral analytic method
HHEE VA 0.035446{0.116287] 0.217993{0,90368310.118915|36.416000] 1238.94] 29.22
Orthopyroxene EA 0.025179|0.057536] 0.151503|0.901019(0.053006{39.952850| 1162.54] 37.06
VA 0.522931|0.125741{—0.045137/0.907030{0.130454/28.161980] 1898.44| 68.58
$$4*‘Z;E EA 0.432942|0.124048| 0.140721{0.913481{0.129363(53.916330] 1135.35] 20.67
Clinopyroxene
EA 0.395953{0.121399] 0.224440{0.904300[0.124950{47.754190] 1243.39| 27.85

VA: BE4 5T (Volumetric analysis); EA; 8 Fi8% 247 (Electron microprobe analysis),

FENEZAT kw HIAE, E T, PERESLEN A, BERFEH 14 11951°C. P %
28.7 (10°%kPa),

R ER =M EAEROER, ZXRE A T MRS ERE 41097.3—1195.1°C*,
FRMGEGEEEREERNK W &R DT ERER —E 7 e,

2. 5RIEXEQERBE. EAFRGEIMEE: W Mercer (1976) $SMELHRIER E
TSR AW, SENDGEINEREMZ B LWL, UREE THRERE (ower
California)™! R Z R E @R REE TEBBUENE ., EE, ERRERLKE &
(Lanzo)" B L&A HHM AR JEBE—HIIAK 7
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FT1 FHRELEoBEMBERBRE EAXLE
Tab. 7 Comparison of T-P conditions for the formation of
spinldherzolite in the differcnt region

WX Py ki e WiEmne BEEYS | Zgl™? | ThEgEEhy g0
region Darbut Hannueba Shanfangbu Ru shan [lower California Lanzo
ﬁfsi()b) 1 195.1 1 059.0 1 226.0 1 118.0 1 100.0 o1 t29.1

EF (10°kPa)

28,7 23.6 29.0 21.2 25.0 25.2
Py

HE: &R ENEEEEIE, -

. & &

AR ASEENEE G NWRBRA T ERRA .. BEA IR S8 mA AT
T EEESBHAESEMER S RLERRESTE; BSErERoke, b
HAESHENE . v EE REHIEE (Fo 90.8—91.6) 5B MME 4 (En89.6—92.5, Fs7.5—
10.4), &%%¥A (En 40.6—52.2; Fs 3.1—5.8; Wo43.1—53.6), Eli #h8tik s
A, MERBETYEEER)EBA. S0 L GMRESL ;A M Boyd BMANERERET.
Wood-Banno A {REE T LI Mercier BBAMEAR ., B EREEAERERE 1195.1°C, &
7128.7 X 10°kPa, Fi/A5 3.03XP + 4.2 (38 Avé lallemant %5, 1980) " ¥ 2 A= IR E (H)
A 91.2km; REHZFVR, BREFRERMNA B RRBOLES AL, BRI
5, WahRARX (010)[100] 5 (010)[001]; R RBIPELANWEBRRARE 2B T
{110}[001] K%, RHEAFELTER. SE. KU ERWHIBINGE; SRR
SRR LETERNSHERE, SVoBREEARIIENSTHRERHE, MEETEXAR
PREBEERBE". NEREEH, REXNREAEBMEN HBE g ait
RS, (R AW RHE, B L o B RAEME BT DN RN E LS HNE SRk
ZRE. £EMNENERERATEREEN TR0 Eih, N UXRRTREE S
CE) R B E R kB RERX, BT LS ke X—L IR, RINA T
X N ERE AR =Rk E LR e i 5 R =, 7B ARt
HENMERTHRRET EMEE, REEERRE X

TR, ZHEHERRRRANR S, RXETEBHITERN, —HERHZ.
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THE DISCOVERY AND STUDY OF THE MANTLE-DERIVED
SPINELIHERZOLITE IN THE DARBUT ULTRABASIC
ROCK BELT, XINJIANG

Shi Zhanyi, Li Jinming and Li Zhenxing

(Xi’an Institute of Geology and Mineral Resources)

Abstract

The spinel lherzolite in the Darbut ultrabasic rocks reveals the following characteristics:

1. The spinel lherzolite occurs as circular ‘enclaves in the rock body, which is a serpen-
tinized harzburgite.

2. The rock displays residual porphyroclastic texture and microscopic plastic deformation
and exsolution.

3. Mineral assemblage includes forsterite(Fo 90.8——91.6), aluminoenstatite (En 89.6—
92.5), and chromium-bearing diopside (En 40.6—52.2, Wo 43.1—53.6, Fs 3.1—5.8), with ac-
cessory Mg. Fe-spinel, and traces of pyrope, zircon, rutile, and carborundum.

4. Based on petrofabrics analysis, plastic deformation is in the nature of intergranular
slipping, the slipping system being (010) [100] and (010) [001] of the residual phenocryst for-
sterite, and {110} '[001] of the residual phenocryst of pyroxenolite. This indicates that the
rock originally existed in the upper mantle under high temperature, high pressure and -low
strain rate conditions.

5. The distribution of chemical composition and REE.demonstrates that the deficiency of
elements due to partial melting is not obvious.

6. Estimates of formational temperature give (T)1195.1°C, pressure (P) 28.7X10° kPa,
depth (H) 91.2 km, by applying single pyroxen geothermometry and geobarometry of Mercier’s
(1976).

It is suggested that the spinel lherzolite ¢nclave was derived from the upper mantle. The
discovery and study of this enclave of mantle origin in the Darbut ultrabasic rock belt will not
only accumulate fundamental data for the study of plate tectonics and deep geology of -that
area but will also be helpful for the research of the partial melting and evolution of the basic-
ultrabasic magma, and the genetic process of he related Cr, Ni, Co, Pt ore deposits as well.
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