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Fig.1 Sketch tectonic map for the West Philippine Basin and the surrounding region'* and

sampling location for the Benham Rise
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Fig.2 Backscattered images of olivine phenocrysts
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Fig.3 The classification of olivines in basalts from the Benham Rise
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Fig.5 Classification of plagioclase in terms of its composition.
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Table 3 Mantle potential temperature (T p) beneath the Benham Rise and the difference in Tp among the Benham Rise,
the Mariana Trough and the South China Sea

= Fo t/C SCHR AR R

) 1 A
MgO FeO” Xre
100DS7-A-c 90.79 1683
100DS7-A-m 87.70 1526
A I A 4.07 10.186 0.093 706 ARHF5E
100DS7-B-¢ 90.32 1 660
100DS7-B-m 88.27 1571
o B 24 7
. R 1350 k[ 40]
TPk
RELEES
NN 1661 k[ 10]
T F 0L

25 FAR N TR

TN B R o g LR it K AL 2 0 5 R WY, M BR T A7 AE — S g AT b 0 A 7 A ) PR ORI 15 8
ARG AR 1 249155500 M i S (AT ) 2 1 5% ARV o b L %) 2 {1, T LA Bz Wkt g A A7 78 1 m] BT
ERRFE TS RE T,=1 453~1 475 “C, M #A S8R #h X i F g R (T, =1 688 CHMKE (T, =
1637 °C) 43 5l L i v 6 7 25 b b 7 5 785 213 ~235 “C M 162~184 “CMY, A2 8 AT R 100~300 C
AT S A b A AR D205 T R X A FE AT R/ 2 3 A O TR X 35— P AT R M g R i
HHOTL DR e o A S AT R A R B T 2 B B Y 1 B T

AT XK B R S T 2 RCA RGN H BRI B 2R 0 i o0 R R R AL 2 RRAE () SRR L 45
B HT Y BR Py B A GRS R 2 ORS00 SR A A B RS R RE A b AT PR, TR E AS SCORT
100DS7 Z 2 o AN BIOHE 41 BE AR Y Fo (5 75 32 8 28 X (BT B3 3R A5 0 24 W 0B 8 2 =2 T 190 b e 8 5 L
JERZ R 1 660~1 683 “C . KES 1 1 i 0g W AE IR (1 661 “CHAH Y, Hb T BG4 Vg Al ik ot 2 °F A9 3t
TRTEIR R 310~333 “CHY, 15 1 v b 1 VR 7 T A LU 3R A5 1Y AT (B RS Ry 185~230 °C, B T A i
U 22 T b ) B SR AT S MU B ) A R R (R 8 A 1 AT R 100~300 CHF08 R i,
DA J0 3% Ml 3R Ak 27 0 b 05 5 7 T 2 3 B A A B A SRS T BB R 1R A D) 3K Bl 1 b A BT O B 5 L3 A e
A REXT PG AR R A 5K 0 Bh ) 2 A — s S

42 MKOAEREETERMERENX

FERBUE P BH A 25 5 8 B Y A 2K BT A 1 W 3 Ak 2 1 O L d8 R LR ) AR ) % DA
KL BH A AR AE — s BB L Sl T L2 AR R B AR AR SCR HlE Kudo FiT Weill ™ [ K
A7 Y B T A s 2O A I R B e A R P R R A B R R R TR B AR TR A RS TR 4

MR T A5 . 100DS7 HAHS A BE S S5 IR EE R 916~1 321 “C L. FE#48 1133 °C L3 A9 25 Sl B
1 080~1 102 °C, F¥iBE R 1 091 C,BE &5 605 1045 i T AR (R K. FR A 100DS8 K A BE 5 1 45
Al 1 017~1 429 °C,F¥h 1 201 °C, KA S IR 973~1 088 °C,"F¥R 1 030 °C., A
W % A T A A B S TR E O 1160 °C LRSS TIRIEFHIN 1 060 C (K 1),

5 RIS AR P LD R 1 R A B R G210 1108 °CO MY FINIE £ T 3l Y B B 4
VR 1) A A 4 TR G385 1 050 OO ™ A F A AR I B e K A7 G320 1 160 °C) &5 b i 1Y) Tk B2 il
1 5 IE A S Bl A o 2R TR A A 5 SR GO 1 251 “O)M T BEAT X HL L R A T b 4 T A A0 A K A 4
an i . DL AR S5 S RS A Y An B ] DLER BT AR IS i R R A B BT P B ay e IR S K b, (A



238 o R % o R 36 &

fif 0 2 A SR o B3 ok B 5 R T el e SR AR L T R DR B KA 5 R s K — P R AR X S AR G
A A AR 2 T R ) P T IR AR — 2
F4 FRBEEIETYHEERMENLTREFHKARARE L

Table 4 Comparision of temperatures for the formation of plagioclase in basaalts from the Benham Rise,

the Mariana Trough and the South China Sea
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Magmatic Conditions of Basaltic Rocks From the Benham Rise in the
West Philippine Basin and Its Geological Significances

Wang Rui-rui*?*, Yan Quan-shu®’°, Tian Li-yan'®, Zhang Hai-tao’*®, SHI Mei-juan®"
(1. Institute of Deep-sea Science and Engineering , Chinese Academy of Sciences, Sanya 572000, China;
2. The First Institute of Oceanography , State Oceanic Administration , Qingdao 266061, China;

3. Key Laboratory of Marine Sedimentology and Environmental Geology, Qingdao 266061, China;

4. University of Chinese Academy of Sciences, Beijing 100049, China;

5. Laboratory for Marine Geology s Qingdao National Laboratory for Marine Science and
Technology . Qingdao 266071, China)

Abstract; The Benham Rise (37~36Ma) lies within the West Philippine Basin (WPB), the Philippine Sea
plate (PSP), and is very close to the Philippine Trench and Luzon Arc. The Rise, below the water 2 000~
3 000 m, with volume of up to 1X10° km?*, belongs to a typical submarine plateau. The grain size of oli-
vine microlites is just 0.2~0.4 mm, and the shapes of most of them are idiomorphic or hypidomorphic with
slightly resorption, and some of them have altered into iddingsites. The phenocrysts don’t take on the pe-
culiar ring fracture and deformation structure which olivine xenocrysts have. In groundmass, the grain size
of olivine microlites is just 0.01~0.05 mm. The early crystalline olivine phenocrysts were entrained and
transported upwards to the surface by host magmas, with limited interaction with host magmas, evidenced
by only a small number of olivines showing weak compositional zonation. Using the Fo values (100 Mg/
(Mg—+TFe*")) of the core of olivine phenocrysts and the Xg, values Xp. is cation fraction of Fe of the host
magmas, we estimated the mantle potential temperatures (Tp) beneath the Benham Rise. These results
show that the Tp values for the rise range from 1 660 to 1 683 °C. And Tp beneath the Benham Rise is a-
bout 185~230°C higher than those beneath the normal mid ocean ridge (1 453~1 475 ‘C), imply that
there may exist thermal anomalies in the mantle beneath the Benham Rise. The average crystallization tem-
perature of plagioclase phenocrysts of the basalts from the Benham Rise is 1160°C , and the high An values
(100Ca/(Ca+Na)) of plagioclase phenocrysts indicate that they were formed in rapid upwelling mantle-
devived magma. This study provide some key evidences for the existence of a thermal-driven mantle plume
beneath the Benham Rise.

Key words: basalt; olivine; plagioclase; mantle potential temperature; mantle plume; the Benham Rise
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