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Abstract The various xenoliths from Qilin basaltic pipe, Guangdong are studied in this paper. On
the basis of rock types and detailed petrological studies, these xenoliths can be divided into four classes: peri-
dodites, pyroxenites, gabbroic granulites, granite and volcanic-sedimentary rocks. The genesis of the xenoliths
are discussed by studying of their geochemical characteristics. It is believed that the gabbroic granulites are the
samples from lower crust of this region, which were formed by crystallizasion of ”underplating” magmatic melt
from upper mantle, and underwent metamorphism. In addition, by integrating with measured and calculated

geophysical data, the division of the lithosphere in this area is also discussed.
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TR, PR RIS LR B, EEE-R, REMNED-ASBR
DIBMERI NS (T A, e 1087; HPES 1992, kA% 1992),
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Table 1 The proportions and sizes of the xenoliths from Qilin pipe

kR AT S akskE
ERE MBS ENEH . ﬁg;;l;g; — % i N
Fuid (1) 95 4 1 30 50 20
s-dEAE (1) 86 4 10 10 79 11
e «:0Q B 70 9 21 8 60 32
P (V) 53 6 41 3 37 60

FORRR RN (1984) RN, GASEEEE MR SHXA ., KHZ20X15m?; $3 10X Sem?~
20X 15cm?y /PHE<C10X Sem?.

(1) MMAOKRERE, TENREO ZEMMAE OB ERNE, KEEKEA
W, AR E R, HDRE BHORAE, SR EAN R REAE. EITRE— 10m &
#, SR, WK S0em, XEHMH OAEEANEE . SRS, BEGMARTAR,
ERHEVBRANG. ERBHET. BRERRERGWRTRERLEH, HIAMBRTAH
FRE, R EMHITEREREAAR T4RE. ML RIK, RART ESHEH
FIEFEE, BFE VARET , ARG, BB EL &R, BRAFHHEREY
A%, TREFHELRERLAL R RAVEEH, §REESRG R EMREREI
GhHg, DRBIERY, ENERE LS WRARS, Y2 SHBEEREER. d3R
FERMZATHREIZRAENER.

QEAEBEDRBLEORE ZBENE, HOBRTaRAMNRETE B . P
FHEMER (0%, FIFER (20%). &ERE 17%). ARA 18X MIBRANA
(5%) AR, BT WARDNRKES. FEOTHLE R ARY, PRHEG HM
KEBE, FFEELT, SHEGAHEED, ARNARENG, REAHRERRA, 4
BANEEEA, XEELE, IR RRRTREN, FRAREAH . TAGHTRTHEM
g, RREREWZERET YN ESR; BEEHRI Y EARNER A 7B G K PIREE
N, TREWEERAEOREHRAHNES ANEZRM R, ARZRNFRANETE
ZREREBRANGER, THLERS 8 RERGSHERT Y2 HRERHN L
., XREATHERTFAERABARKEN, FRIENPHES KRR O
FEOERAH, ENENEEAT (Rudnick, 1992) HPHIBRHIDR.

(DI A AR A B, A SCRH & S Pearson et al. QOIDBEAHRERE 1
BRRE R A e XA AREE, R RERGWHBAMMRE, ARNTSAHATHAS
BB, BEZRFARESH PR SIS, VUASHE, ERHABED (Wo,,
Enn.zFSJ‘/.s)*ﬂﬁq’TfﬁE(Woz.sEnsr.sFSu._o)& F-EUEMEFARGE D, FHRVNEFEAT
#, SECKM T KN — & X KA AFE P R H S (Lovering 1969; Griffin and
O'Reilly 1986) 4. HiEEFRARD B4H, APERRDRRIICERR; SHEATE5R
HARREU =R REMOES RS, 1/, BOEKE RS 28 TRAUNERE
e, RANPRGURETHER, THRRERME, ESR LS MERN. BH
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BB LR AR R RS P RHE A An |1 65 DY 45, XIREAEMERRE IR
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Table 2 The mineralogical chemical composition of the xenoliths from Qiiin pipe
HEXH TS TR R " A & REA MY
7 2] Cpx  Opx Pl Grt Cpx Opx Amp Sp Cpx  Opx ol Amp Sp
S8 H 7 1 15 | 10 13 7 4 3 8 7 7 4 7

Si0s 50.08 50.37 55.83|40.73 49.33 52.54 41.16 .08 | 51.37 54.81 40.51 42.70 0.04
TiO: 031 0.07 0.01 {0.14 0.8 0.19 2,48 0.22 | 052 0.11 0.01 1.8 0.10
AlLO; 3.48 2.24 27.29|22.86 6.99 4.93 1509 60.58| 6.36 4.48 0.01 15,00 58.3¢
Cr;0s 0.03 0.02 0.01]0.02 0.00 001 002 00205 027 001 077 7.58
FeO 11.38 26,14 (.19 | 13.87 5.81 12.04 8.11 20.96] 2.95 6.61 10.33 4.28 11.03
NiO ¢.00 0.01 0 00 | 0.04 £,01 0.03 0.04 0.15]0.04 0.10 039 0.14 0.40
MnO 6.30 0,71 0.01 | 0.56 0.12 021 0.09 ©0.14 | 0.09 0,11 0.13 610 6.01
MgO 11.76 19.17 0.00 | 16.03 13.98 28.60 15.43 17.05(15.04 32.69 48.70 17.43 20.83
CeO 2L21 0,68 9.96 | 5.8 21.35 0.81 10.99 0.01 |20.99 0,62 0.04 10.80 0.01
Na,O 0.56 0.0z 5.37 | 0.01 ©0.83 0.05 330 0.00 ] 1.36 0.07 0.01 3.71 0.01
K0 ¢.01 0.01 07F | 0.0 ©0.00 001 0.16 0.01] 000 001 0.00 0.05 0.00
B Eif 99.12 09,44 99.387100.11 99.29 99.42 96.87 69.22|99.30 99.88 100.14 96.84 98. 40
100Mg# 64.8 56,7 67.3 8.1 B0.9 77.2 59.2 | 90.1 89.8 89.4 87.9 77.1

Wo,Gr.An 40,9 1.5 48.5 | 15.0 38,4 1.7 37.7 1.2

En,Py,Ab,Fo{ 41.2 57.5 47.4 | 57.2 54.1 B8L5 58.5 89.5 89.4
Fs,Alm,0Or,Fa| 17.8¢ 41.0 4.1 27.8 7.5 16. 8 3.8 9.3 10.6

H PP IRE AR Macquarie FF i Cameca SX50 B F HEHLMR, W& H K AE 15kV, BIH 20nA, WDS
2~3pm. 100Mg# —=Mg/(Mg+Fe) X 100 (RFHO. FYWHRS: Gt HALHE . Cox R REWH, Opx HHFEEL, Amp %
BNE. Sp B REA, Ol RMNE.

(OEKEFRIL-FRE SR EETREATRRAMERN S AR REEAERE.
FRRZGEMEUR TR ETAHERN K-S RNEH. R EFEREM,
TERR B 2 IR A 1o B B 2 P 2 LB AE R 0 0 3, 3 0 02 o - Y 58 400 R B

W k.
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WA E AT RREE EA B K e, £ EREFRYRSRTARE NN T
RS AR B R, B SR, XA AT WAL HRME . SET . EEREA. R
T, 5ARESEOERNERQENTYAANEE K IERESFMEREE L
W2 H T W% A {EH; Al Wood and Banno (1973), Wells (1977), Mercier (19805,
Sachtleben and Seck (1982) BEMBEHH A EEIE, 2E5AR M MEH ML LR
B, MHIHK 1985; 1987), AIAIENIER T4 T % 800C~1250C, P 4 0. 7~2. 7GPa fy&fF
F, LR E EMMEFENR/DNEE K 25km, B3R YRR E B Moho B i
BRULED. B, XMEFSHTHMERER, LHEmFEREN AR RN T
1 BB TR IR RS Ringwood IR LB EHMB, MTHM T HIFHES, Sr-Nd-Pb
ZARNEREENFELRE, AR CERTRMER)ERE KRGS ERR TR —
MK (RAFE, KR 1992),

BEAEAR EHSHEERIRRFEEASMHLYTFERMEIRANER, BRE
TR S = GRER 1985). B HEMIE. WA A985; 198DIHAHK, HEEE
FiE BT RS AT (B 2) , R Wood (1874)# Ellis-Green (1979 R ETHTH, AIAIX
sogR TR IE L& T 25 900°C~1150C, P % 1. 0~1. 6GPa.

BrEFRRESEARERASK EAIR S, BTN THIEAAFR, ERAEXTH L
b B 401 b 7 ) AR B R 1B (underplating) TR M TR, 24 RMEREM, BRK
EWFEERH THREG AN . KETESENRIER. A EET W2 T, A
Wells(1977) LT MR F i HH, TTHMEK SRR A TEIRE Y 800C~850T, X
BERAFTE, TERNE. Baail, BRHE4AS NaO, K0, ALO,, TiO,, Ca0, i
FEE AL MgO, L8 & B, Cr.0; Y& B MBS BB &2 18 A & RS Rk
Ny AR ETEATREGE 3. B D, ATEREE. CHEBRE B aE~BRERE
R, ML BRI, Eu A PSRTERTH, RUBMARERE, BEBEGL2R
IR E MR AR S FE o B8, RFEKA RN S KR B REE T dy i pR P 5
PERMEE, 185 R KA A -8 -2l 3k b KA T8 YE IR PO (B AR 1988), AKX
THETHAE— 4~Tkm ENAERTNE-BESWERE, V,=7. 02km/sec. 1R Anderson
and Simmons(1970) AIHHEAR, EEMAGE IEMMA . BR SRS BRRE #T
TVpEHHEGR Y. BTRENEARV, HEENBRY, hSTRE V, B, FXE
BRI A (TomW /m?) (R4, A4S 1990 MMEEERE, fEitES, WK AR
FRELE, WAER 500C, B 0. 7GPa; MERHMREG EBHE, E 600C, EH
B 1GPa, MR BA EENE QOO M ER R, 25km ZHRETHAKE SR, BE
HUOY)FMEK 2 RBRRE (70%) B &, B2 V,=7. 08km/sec, HHYHEEMY,

4 BIBHLIOR Al s R R
ATHRIRGES B = R T RS REIR OB HAK S 1088; 1561 1985, 4
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Table 3 The REE composition of the xenoliths from Qilin pipe

Fe La Ce Nd Sm Eu Gd Dy Er Yb Lu ZREE  6Eu

1 0.16 0.67 0.32 0.22 0.05 0.18 0.15 0.14 0.13 2.02 0. 82
2 0.52 1.00 0.75 0.38 0.10 0. 46 0.30 0.37 0. 38 4. 26 0. 81
3 2.92 7.88 5.47 2.07 0.71 2.40 2.36 1.31 1.10 C.17  26.38 1.08

4 12,00 24,00 1400 3.50 1.20 3.50 2.80 1. 60 1.10 0.18 63.88 1.14

E: (OFS1,2.3.4 SR EMMA KA RIS EEE 7 RBFHE) RSB,
IFT 1~2 RN CRTD IR ISR (1087).
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Fig. 1 Chondrite-normalized REE patterns of the xenoliths from Qilin, southeast China

#F 1986) W, A KT/ A KA TIHRY 32km 4, HBEESHRENXERE, &K 4
HZRE. BEBBREREARE PSR ERRI T, 44X S R YR, T LU RS T
RERAOEMTE. '
EHRAAETERRBAEMBAER, FUREL S ODEHRE, T n R
BEVpEN 7. 90km/s., BEKLME, ERBZRRAGEHPURSIHERE LN ZR
APNARIGRE BRBREaE, MAERNMYERURZRETULIKBYERE



Bk H4W ®HES. IRBBE SR TRR ARRE N E AT ENTR 447

RS, FEARRESAMARTFHNAL EFE 1985, BTFARAG RRH
W RRE LA RE TR SR, SRTHEREATSRNE, TRERERERY
Kl THEHEES LTRSS A TRREaFEREREMNmARER .
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Table 4 The calculated V, for xenoliths from Qilin

BEED #F (g/em®y F-# KT E M) Cal? Vp(km/sec)
WioE BB E 3.015 21.80 0.08 6.85
REHERAEETE 3. 359 21.98 ; 0.14 7.77
REE RS 3.303 21.12 0. 025 7.52

TGS R R R L, PR 6. 7hm, MR Vp N 7. 02 km/s, BER
EERMEEARERT TR, HERTHEYRLTEREHNSY, HERFX, T
X0 TF EFHIIL B Ivrea Zone (Voshage 1990)F0 MK Fi I 4 45k IX i BB 4E A (Griffin and
O'Reilly 1987), REEMFE/BRALRE, kit ATFPEFFXHLZR —RHHRYR
SR LY 1985; KA E 1980 RAMRBRALERCAFE. RER 1992), B, &K
R S EET R M PERE AR B, NEEERREE KM LRM TR
L EELR, HFit—HHR,

- KRB L RRATA B BRI B R LRSS kR
HEWEERATA, FRF- L EEENREANLEBE - THRP AR ERBSEE
U HRERFET =/ 19820 R FEHBHFUHAPREOL-BAEEMN . HPE 15km L
F—4 2. 6km FHEER, Vp K 5. 88km/s, X EEE R KB T Hh 5% o b 2 30 40 1 B IR
BWAEE (BN 1988), MR P —MHEF RPN RN EE RS 1992), £EM
TR A,
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