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wrs@ @, Al LkCa BB AWK, BiLl, BFGEME s MBRERR, BRHZK



112 5 AV B % & 8%
x 1 ZREL¥ERIBRHFLETH
Table 1 Chemical compositions and CIPW norm of basalts
Tl E X g % i
i 5 1 2 3 4 5 6 7
sio, 48,87 46,07 45,22 45,29 45,76 45,22 16,13
TiO, 2.07 2,10 2.00 2.22 2.25 2.23 2.30
AlLO; 13.20 13.97 13,47 12.86 13.00 12.80 13.16
Cr0; 0.04 0.04 0.02 0.02 0.02
1'e,0; 2.92 0.56 2,65 2.88 3.06 3.07 2,68
FeO 9.66 9.89 9.09 10.69 10,59 10,38 9.86
Nio
MnO 0.19 0.22 0.19 0.18 0.18 0.18 0.17
MgOo 10.44 8.32 11.54 9.42 9,62 9.39 9.41
Cao 8.83 8.47 8.56 8.65 8.95 8.78 8.91
Na,0 2.54 4,51 3.15 2,40 2.32 2,57 2,27
K,0 1.73 1.67 1.80 2,22 2.24 2.23 2.30
P,O4 0.62 0.87 0.65 0.71 0.72 0.70 0.72
H,0 1,22 1,28 0.70 1.84 1,17
POl 37 o 0.66 1.62 1.19 0,46 0.61 0.19 0.81
B 99.94 100,27 99,51 99,94 100.02 99, 40 99.91
DL EA ERIA B T3
Q
or 10.24 9.87 10.63 13.12 13.23 13.17 13.59
Ab 16.47 19.90 14.35 16.48 16.16 16.02 17.81
An 19.47 12.93 17.29 17.75 18.43 17.59 18.91
Ne 2.72 9.89 6.66 2.07 1.88 2.18 0.76
Di-Wo 8.46 9.77 8.74 8.57 8.88 8.89 8.59
-En 5.27 6.05 5.70 5.06 5.27 5.27 5.25
-Fs 2.68 3.14 2.44 3.08 3.15 3.17 2.87
Hy-En
-Fs
Ol-Fo 14.52 10.27 16.14 12.87 13.09 12.59 12.74
~Fa 8.14 5.87 7.61 8.64 8.63 8.43 7.67
Cm 0.06 0.06 0.03 0.03 0.03
Mt 3.64 3.07 3.40 3.93 3.95 3.89 3.63
Il 3.93 3.99 3.80 4.22 4.27 4.29 4.37
Ap 1.35 1.90 1.42 1.55 1.57 1.53 1.57
Al;05/Ca0 1.49 1.65 1.57 1.49 1.45 1.46 1.48
Mg/Mg+ Fer* 0.66 0.60 0.69 0.61 0.62 0.62 0.63

(E) 2, ISHEIERBMRAERSE QULE, 1973, FAEHER  REREACRE. 2, 3 5%

BZE, ARIRERRZAE.
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Fig. 2 The nomenclature diagram based on norm minerals of basalts
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BT R AZ R EEME (66—75), HEL WEGLET 40, EAFEHERETRBE
o
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Table 2 Chemical composition of ultramafic rocks and estimated composition of Inital
upper mantle in the region

] ARBBEH 6K | BRAREHEME | Ringwood (1075) Bl L3l
$i0, | 44.57 | 14.58 | 15.16
TiO, | 0.16 i 0.23 ! 0.71
AlO; i 3.52 i 3.91 | 3.54
O | 6.86 : 6.97 | 8.04
FeaOy 1.66 : 1.71 | 0.46
MnO ‘ 0.14 § 0.14 [ 0.14
Cao ' 2.86 i 3.10 3.08
MgO 38.57 37.45 37.47
K,0 0.06 : 0.13 0.13
N2,0 0.01 | 0.11 0.57
P04 | 0.02 | 0.06 0.06
H,0* | 0.70 i 0.72
13,0~ | 0.05 i 0.06
% | 0.23 i 0.21
Cr;0: 0.367 0.35 |
23t 1 99.78 , 99.76 :'
Mg/Mg+ SFe | 0.89 | ll
ZRRE CRREE] | a5 |

Fe:0s

Na:0
10.4 38.6
37.5

5 OB Bk R B S e 0 B o AR R AR BE
Fig, 5 Compositions and degree of partial melting for primary upper mantle
determined by methods of deducting
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HEZREMEEPHHRABEA. HEEAMAKA, HAEERIFITES B #
BMAZRKEGME2V = +89—82°, Fo=67—85, {L¥ERAMLEN: Mg/(Mg+ TFe) {H
70.1, Folfih70%, BHtHMEAMBEHK A BERREANEZRE FRIEAM2V =46—
64°, CANg=40—55°, JE¥ @A, Ca:Mg:(TFe+Mn) =49.2:38,3:12.5, ABEAR
HBEEA . MEARRKE WES Hh— KA (An=35—68), MLFER HHH An=
55.8%, JBBiRA.

Mgk s uAkny HaARAEEA. MHBA. BRARAMEEA, EINLERZ5)
F# 4 b, WA Mg/ (Mg + TFe) 16488.8, Folfk89%, BMEMMA. MHEAM
+2V =84—90°, En=80%, Bii:kBEA, Mg/(Mg+ ZFe) [HEMK (88.6)0 HFIEA LY
H. Ca:Mg: (CFe+Mn) =44,9:49:6.1, BBEMEA. BAFERTE Jagoutz & (1979) ®HE
HAgAR AL BELE (E6) M AR TRAEGBX ARK) 5dEtRX BRX) 2
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Table 3 Chemical compositions of minerals in basalt
CRF N T S #oOkE &
Sio, 49.63 39.03 54.08
TiO; 1.92 0.04 0.11
Al:0; 4.75 0.02 26.77
Cry0; 0.02 0.00 0.06
FeO 7.33 26.17 0.59
MnO 0.12 0.39 0.03
MgO 12.87 34.35 0.09
Ca0 22.97 0.48 11.74
Ngjo 0.60 0-07 4.82
Kzo 0.01 0.01 0.48
B R 100.22 100.56 98.77
Ca; 49.2 Mg/ Mg+ S Fe) Ab 41.46%
Mg: 38.3 0.70 An 55.82%
S,Fe+4-Mn: 12.5 or 2.72%
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Table 4 Chemical composition of minerals in ultramafic inclusions

B fa 9z & a -G ) s HF B 4
Sio, 41.29 5.44 51.41 54.39
TiO, — 0.17 1.40 -
Al,04 0.06 48.11 5.58 3.84
Cr10; 0.24 9.23 0.68 0.34
Fes0; 0.36 11.54 1.16 0.68
FeO 9.90 2.35 6.15
Nio 0.37 0.98 0.06 0.10
MnO 0.18 0.62 0.10 0.18
MgO 45.52 23.47 15.70 29.42
Ca0 1.98 0.38 20.02 4.68
N2,0 - — 1.21 0.14
K:0 — — — —
R 99.90 99.94 99.64 99.92
| Mg/Mg+ S Fe Mg/Mg+ 3 Fe Ca 44.9 Ca 9.2
0.89 Cr /g;i“m Mg 49 Mg 80.2
0.114 2, Fe4 Mnp 6.1 > Fe+Mn 10.6

i, SHW. IBIGHRMEAREEOATEEE T -3, RULAEBREE0hELRE
THRIEHBRY . RRARAERHKEN Y, HRHHA: Cr0,9.23%, MgO 23.4%,
BE% TR EA, ABEM Mg/ (Mg+ SFe) {8 (80) Fuisfkfy Cr/ (Cr+Al) HifE
(11.4),

bk, MEELSOEN HitF AABKA Fo @M A En H151K, ARDE
AHBHEHBALO, TiO, MiNa, O REHIE, KW AN ERBEHBAY.

., P By e &R P— TR A

i A X A A B AT B R REARBNTE, KEET B, RUIHG 4

AEFEBERE (R5).
AR T Mercier (1976) Oy i #HRERIR BV B ik Bh BT 8 s Bk

x5 HAGHLBRETMHNHKD ) HRAPEERP-TR M

Table 5 KD values of coexiting mineral pairs and P-T condition of equilibrium
crystallizaton from the ultramafic inclusions

KD(re) (Fc"/Mg) Opx (F—:"/Mg) Cpx (Fe*"fMg} 0l (Fc"/Mg) Sp KDO:Ix-Cpx KDOI_GM KDUI-Dpx KDOI_Sp

(Fe) (Fe) (Fe) (Fe)
& 0.117 0.085 0.122 0.249 1.376 1.435 1.043 0.492
B OE O E H (Pa) S S
P-T 1050 21.6X10°Pa Mercier (1976)
L 1150 Wood-Banno (1973)

1018 Boyd (1966)




B2 ERMEMNFERZRER LB RE S QRNER 2R 117

PR REEMESD (RS)o MFEEE XRMAT Boyd (1966) ¥ AMEFRE B MWood-
Banno (1973) @iy "MEAREEHFHEMEAX L, WRPTHH, £F5HMERGERES
EAK, HERFHIRECEN. FARME AR L. Mercier /) H A E L T3
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Fig, 7 REE distribution patterns of basaltic
rocks and ultramafic inclusions(normalized
ore to Haskin’s chondrites, 1966)
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F 6 ERHARENBLBETFHREEE (ppm)
Table 6 REE abundances of basalts and ultramafic inclusions(ppm)

zx ® & B 8 %8 % 8 &k
La 50 1.85
Ce 88 3.25
Pr 10.4 <0.5
Nd 38 1.68
Sm 8.6 0.38
Eu 2.4 0.12
Gd 11 0.43
Thb 1.6 <0.05
Dy 8.7 0.5
Ho 1.5 0.13
Er 3.2 0.38
Tm 0.49 0.06
Yb 3.2 0.33
Lu 0.59 0.06
Y 35 3.00
>REE 262.68 12.17
La/Yb 15.63 5.61
Ce/Yhb 27.50 9.85
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mE.

B 7 A, S R 2 R REESE S, LREEMXM IR, La/YblE
#115.63, S EBENE, RVHVOBRME S KERMZ> Y. 88%E LFHREE £5
SRthteeR {EMLL, HREEL TRGMEE, LREERIKERE, XWRERHEAY — Ky —
FRA.

B2z, REEGERARMIE, RuReE My HmimgitEim—.

N GiE
dit AR, AHmTILAR.

1. NFEa0R 8BS A M ARY. V¥, REE HOREXMTR, AAF
TR ARLEG LR A IE RS RRAT Y, FIERHZRARBATRNLZER
JEGS oy e R, (s BRI A Ko

2. BEBRAEAMREES Ef A& LREE M3t 4, HREEE TRIGHRE, T
R A F—H: o

3. MERMHBREY S &N ERS RE FMLE IR THE 8 L, ZXYRAKRA6kn L
Hig o

- A 8 #MEsEEREHREMES

1500

_ Tig, 8 Tquilibrium temperatures and

B~ pressures of the ultramafic inclusions

AL B—ARI K BERMEERL (ClarkH

Ringwood, 1974); C, D—4RI4F 1y &

7KO.1 % Ry0BE BEEE, B, F—A3 0 A8

TSN, RRAERRET M £ =

FERUEHE R 4 (Ringwood, 1975); 1Kb
=10°Pa; H MBEWRE 6

1 1 L i L L |
16 30 50 EH (l(blr}‘m

AXMER. FVORREESFHEMARTILEER, EHIHE.
T XM

(1) Yoder, H, S, and Tilley, C, E,, 1962, Jour, Petrol , No, 3, 342—532,
£ 21 Ringwaod, A, E,, 1975, Conposition and petrology of the Earth’s mantle, New York, P_618.



wam EFHFROFTLERLREREBRE QRNEGETR 119

£3) Jagoutz,E,, Palme, H, and others, 1979, Proe, lunar Sci, conf,, No, 10, 2031—2050,
43 Mercier, J-C, C., 1975, 1976, Am, miner, V_61, 7—8,
(5] Wood, B, ],and Banno, S,, 1973, Cont, mineral, petr_, Vv, 42, 109—124,

Petrogenesis of Cenozoic Basaltic Rocks and Their Ultramafic

Inclusions from Jiucaide and Jilongshan
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(Institute of Geology, Academia Sinica)
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Abstract

Jiucaide and Jilogshan bodies are located at 6km to the north of Wuji-
ngfu town, Jieyang County and 15km to the northwest of Shantou City respe-
ctively, They are both in form of volcanic cones with area less than 0,2 km?,

The volcanic rocks are mainly consisted of basanites and alkali-olivine
basalts with abundance of ultramafic inclusions-spinel lherzolites which chara-
cterised by inequigranular and porphyroclastic textures,

The basaltic rocks in composition belong to the potash subseries of alka-
line series and are characterized by higher Ca0O, K;O + Na,O and TiO,, and lower
Si0, and Al,O,, Except for enrichment of the incompatible elements, such as
P, X and Ti, the basalts, have higher Al,O3/CaO ratio, with M value =60~ 70,
index of consolidation nearly to 40 and degree of melting = 4%, All these features
indicate that the basaltic rocks are product driven from the mantle peridotite,

The fusible components of the ultramafic inclusions are similar to that of
fertile mantle, The olivines and the orthopyroxenes in the ultramafic inclusions
have lower Fo and En respectively, and the clinopyroxenes are characterized by
higher Al,O;, TiO, and Na,O, The calculated temperature and pressure for the
Iherzolites are confined to 1050°C and 21.6X10% Pa respectively, The basa-
Itic rocks have a high REE abundance with enrichment of LREE, and La/Yb
=15.63, The REE abundance of ultramafic inclusions approaches to that of the

primary mantle,



