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Table 1 Major elements and normative mineral contents in Niutoushan basalts

I @ o X R % .

HEER a v w R xR o8 WERRLAR mELRA REMBLRR
iR 240 248 249 250 237 245 246 262 263 264 242 244 251
Si02 51.17 51.74 51,00 46.89 49,60 49,82 49.36 49.23 48.99 49,10 48.88 48,95 49.21
TiQz 1.03 © 0.96  1.04 2,40 1,33 1.50  1.50 2.14 2.12 2.11 2,08 2.14 2,18
Al:Os  17.73 16.91 17.46 17.28 14.91 18,24 16.24 14.86 14.82 14.44 14.63 13.04 14,83
Fez03 1.26  1.72  1.26  4.2% 1.71  3.51 2.88 5,76 4.51 5.73  4.53 4.88 5,14
FeO 8.48 7.80 8,44 4,83 9.01 6.85 8.77 4.92 65.91 4.7l 5.76 5.73 5.14
MaO 0.02 0,08 0.02 0.12 0.22 0.16 ©0.14 0,10 0.10 0.10 0.10 0.1l 0.09
MgO 6.30 6,16 6.20 5,73 7.16  7.36  7.86 6.20 6.18 5,90 6.4 6.38 6.13
CaO 9.21 8.53 9.43 7.63 10.17  8.85 9.09 8.06 7.81 8.36 B8.87 8.26 8.30
Na:0 2,54 2.86 2.49 2,79 2,90 2.90 3,17  3.38 3.35 3.40 3.80 53.87 3.7T4
K:0 0.34 0.36 0.30 1,29 0.37  0.73 0.78 2.36 2.32 2.30 2,28 2.34 2.28
P20, 0.17 0.10 0.18 0.40 0.19  0.26 0.28 0,61 0.69 0.59 0.56 0.54 0.58
M 56.62 56.79 55.34 60.36 58,35 61.68 63.60 58,77 658.35 68.30 59.78 59.17 59.80
Ap 0.35 0.2t  0.37 0,82 0.39  0.63 0.83 1.48 1.44 1.44 1,36 1,32 1.36
I 1.96  1.82 1.98 4,37 2.53  2.80  2.80 4,186 4.16 4,14  4.06 4.18 4.20
Or 2,04 2,13 1.77  7.62 2.19  4.40  4.70 14.22 14.16 14.04 13.88 14.20 13.79
Ab 21.48 22,50 21,06 23.60 24.53 25.01 27.35 20,20 28.27 20.73 30.23 30.84 31.56
An 35.98 33.{4 35,68 30.85 26.58 29.70 28,32 18.88 19.16 17,83 17,51 15,11 17.34
Mt 1,83 2,49 1.83 6.26 2.48 569 4,26 3,55 6.75 8,59 6.75 7.03 7.83
Di 7.01 6,86 8,23 3,44 18,80 11,12 12,71 14,08 13,85 16,38 17.03 18.65 16.95
Hy 25,07 22,91 24,14 14.05 14,17 20,01 12,00 7,27 6,12 6,73 — - —
Q 2.49 4,57 2.8t 2,30 —_ — — e — — — — —_
01 — — — — 6.60 0.44 7,00 2,06 5,08 1,03 ' 3,60 7,70 6.73

Ne — — - — L= - - — ' = = 0,80 0,84 0.45
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Table 2 REE centents in varicus types of
basalts znd mantle-scurce xepoliths
in Niutoushan area (ppm)

W MR ARDRE SREC
XR% knﬁh ES - 3

Ln 47.73 12,78 14 0.85

Ce 82,60 26,23 26 2.37

Pr 12,90 4.08 3.8 0,29

Nd 38,10 13,08 11 6.87

Sm 9,18 3.38 3.9 0.31

Eu 3,22 1,12 1.2 0.14

Gd 9,41 3.74 2.8 0.40

Th 1,27 0,57 0.54 0.09

o Dy 4,62 2,05 2.6 0,47

: Ho 0,48 0,62 0.45 0,13

7 o2 AL ERENOU -Ne'-Qu’ FEr 1.68 1.51 1.3 0.34
(LR TEERRLAE) Tm 0.2t 0.28 0,21 0.06

Fig.z2 OlU-Ne’-Qu’ Diagrem of Niutoushen basalts. Yb .70 1.37 1.1 0.32

(Arrow indicates the evolution trend of magma.} Lu 0.85 9.25 5.16 0.06
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(Faure,1977) EFHI, FEAXKS S ENTREZREMIRD/StEbER 'Rb/2°Sr thfa
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Table 3 Abundances and isotopic compositions of Rb and Sr in Niutoushan basalts

Rb Sr Rb/Sr 87Rb 86Sr 87Rb 818

R HEA® —
(ppm) {ppm) (pml/g) (pml/g) 865r 865k
248 7.3 274 0.0266 0.0234 0.3148 0.0743 0,7038
250 . 21.8 70 0.0309 0,06 ¢.8100 0,0863 0.7041

AENBXAS ¢ o
240 8.5 246 0.0346 06,0273 0.2825 04,0966 0.7038
P 12.5 409 0.0307 0.0402 0.4690 0.0857 8.7039
237 8.0 310 0.0194 0.0192 0.3559 0,0540 0.7037
o . 0.047 0. 0.3519 L1852 .

245 MR TR | 148 308 471 0477 3562 0,135 0.7039
248 12,8 313 0.0408 0.0409 0.3528 0. 1140 0.7037
S 1.1 310 0.0358 0.0359 0.3560 0,010 0.7038
242 83.1 586 0,1117 0.2021 0.6473 0.3122 0,7042
244 WM ERE | 63.6 941 0.0678 0.2035 1.0790 0.1885 0.7030
251 62.0 735 0.0855 0.1984 0.9306 0.2388 0,7039
252 64.4 710 0.0907 ¢.2062 0.8138 0.2533 0.7040
2563 BRER S 84,5 866 0,0988 0.2064 0.7838 0,2702 0.7039
254 64.1 731 0,0875 0.2053 ©.8377 09,8451 0.7038
FHE 63.6 723 0,0889 0.2038 0,8:87 0.2513 0,7039
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Table 4 Kd values of mineral-silicate melts used in calculations

 mowmom mo L xmaraEEa®

Cpx Opx Gar Cox Opx Pla
Ce 6.098 0,003 0.0005 0.021 0,070 0,024 0.120
Sm 0.260 0,010 9.0013 ¢.217 ¢, 180 0.054 0.0817
Eu 0.310 0.013 0.0016 0.320 0.180 0.054 0,340
Yh 0.280 0,049 6.0015 4,030 0.160 0.340 0.067
Rb@ 0.003 ¢.003 0.0001 0.010 0.003 0.003 0.058
S!‘© 0.120 0.020 Q0.0001 0.080 0.120 0.020 1.830

(DHanson G.N. (1980)
@Arth J1.G. (1878)
@,®Gery E.L. et al. (1981)

Z R B A R W SRR IS IR BN T 5 ~15% TN, B, F, 4 THE SRR
ERK. EiREAHENBENBRAYT BHEA PRI BFERBITRNGA WA SR
Mo £ 5 HIC, GEBINIMZRE) WC/YhLRTCo (Bl M) 5Ce/ bk, kMW
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Table 5 Results of batch melting calculation on gernet lherzolite

Ca CL D Fa D, F.

(ppm) (ppm)
Ce 2.37 26,23 0.0059 0.059 0.0137 0.078
Sm 0.384 3.38 0.0162 0.089 0.0447 0.075
Eu 0.1444 1.12 0.0187 0,112 0.0566 0.072
Yh 0.418 1.37 0.0256 0.285 0.2449 0.077
Ce/Yh 5.70 19.15 0.003 0.078
Rb/Sr 0.0296 0.0409 0.048 0.051

WA T AR B ¥ (O1:Opx:Cpx:Gar=65:18:12:5, 3 5 i A 2RIET R4%
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Abstract

Analyses of major elements, REE, Rb Sr and Rb~, Sr- isotopes show. that
the Niutoushan basalts of Fujian, China belong to subalkaline voleanic rock series
of active continental margins, Predominated by subalkaline basalt in association
with minor amouts of alkaline basalt, this volcanic cone was well differentiated,
The tholeiite in this area contains abundant mantle-source xenoliths and features a
high Mg/Fe ratio, In addition, its Rb/Sr(0,0358), ®*’Rb/*¢Sr(0,101) and ®7Sr/
898r(0,7038) ratios are very close to those typical of pyrolite, It is thus believed
to be the parent magma of the basaltic rocks in this area, The subalkaline and
alkaline basalts have similar ®7Sr/%¢Sr ratiog, the initial #7Sr/%8Sr ratio being
0,7039+0,0004, Batch melting model calculations on irace elements indicate that
the olivine tholeiitic mapma was derived from 7% partial melting of garnet lher-
zolite from upper mantle, From a simulated calculation on REE it is inferred that
garnet was the resideal phase during the upper mantle melting, Calculation on Rb,
Sr fractional crystallization model indicates that the alkaline basalt was the resi-
dual me=lt formed after the fractional erystallization of cither §7~42% gabbro or

43~25% anorthosite cumulates,



