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Fig.1 Sampling locations for basaltic rocks from the Mariana Trough
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Fig.2  Petrographic characteristics of plagioclasephenocrysts and microlites in representative samples from

the Mariana Trough (images obtained by polarizing microscope)
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Table 1 Information for sampling locations and part of whole-rock major oxides compositions of basaltic rocks or glasses

B BT Z/m SiO, Al O3 CaO Na; O Mg ¥
13DS2 144°49'03"E,18°11'13"N 3373 51.57 16.70 10.57 3.03 0.60
14DS 144°42'49"E,18°12'49"N 3940 51.80 16.62 10.58 3.11 0.60
14DS1 144°42'49"E,18°12'49"N 3 940 51.80 16.86 10.34 3.01 0.59
20DS1-G 144°43'29"E,18°12"15"N 3 870 52.35 15.60 9.63 3.38 0.53
26DS 144°41'34"E,18°13'56"N 3 800 51.27 16.96 10.66 2.82 0.65
71GTV-G 144°50'29"E,16°59'07"N 3314 48.83 16.26 12.61 2.51 0.67
89DS 144°28'47"E,15°24'56"N 3 870 50.27 17.42 10.92 3.01 0.62
32DS 144°49'03"E,18°11'13"N 3373 52.52 16.20 10.61 3.06 0.60
43DS3 144°44'17"E,18°02'02"N 4170 51.63 17.15 10.70 2.69 0.64
42DS 144°44'17"E,18°05'28"N 4120 50.43 17.17 10.90 2.96 0.63
30DS2 144°41'51"E,18°11'05"N 3790 50.79 17.50 11.56 2.47 0.68
43DS4 144°44'17"E,18°02'02"N 4170 51.37 16.84 10.56 2.69 0.63
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Fig.3 Plots of classifications of plagioclase species in terms of their compositions
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Fig.4 Backscattered Electron Images (BSEs) for typical zoned plagioclase phenocrysts (left) and the

variational curves for An values (from core to rim,right)

32 MRABMBUFRSIREX

VAR 18°N BRI AF i A AR A1 1A An (BN 58~ 75, 34 (H 4 665 MEAE 17° BT &K A 5 An {H h63~
75, A4 69, MEHE 15°N B RHE A WS An (8 63~70,FXMH 67, )8 TR KA — KA. DhikK a4
fh 30DS2 i AHK AT An HIXBIKAGR 2. RIKAREHSMMHN An HEFARRK—-FoESG. A
SRFENT BTG A X 3 A7 B BIAHE A G An (EEEAHMIE 45 4% 3 AbRE &30 E A ALY BHE A BE &
TG N ThURR A A B AR R A B 98 B EL AT S 4 0 1 An fH L SRR SR IX 3 AN B W R 1 X R
IR LA AL A S 1 WS R T 2 A LA RO IS VARV TR



35 %

J

»,
¥

O

13

242

ch ) 31 B MO L 1 13 < S BT gl 7 - T oL it R

1°89 €00°0 90€°0 09970 V291 V.LE% 16766 LV0 70°0 00°0 02°0 S0°0 97v°¢ 6V°CT 91°0€ L6°TG S
9'8. ¢00°0 6020 gLLO  VEL'T  192°C  8G'66 o 0070 0070 120 €070 €e'e 29Tt 68°1€ 206V i4
Ay 20070 6€2°0 82.°0 G0L'T L62°% 6€°66 Ge'o 00°0 €0°0 92°0 €0°0 L9°¢ VLV LE'TE 28°6V € or-1d-saze Sdze
V8L 00070 802°0 8G.°0 0€L°'T 1L2°2 G6°66 9€°0 G600 00°0 €2°0 1070 ¥e'e I7°ST 86°1¢€ 8167 4
9°6L 10070 661°0 1840  9€L°T  LG2'c  G0°66 €€°0 G0°0 €0°0 82°0 20°0 [ 69°¢T  €L1€  29°8V 1
0°€s 50070 €510 L1S°0 29v°'1 0€S°2 V.66 L8°0 [AN¢ 00°0 ¥€°0 60°0 (AN LG0T 81°L¢ Iv°ss §
0°2L ¢00°0 692°0 669°0 9.9°1 9282 €€°66 LS°0 00°0 00°0 LT°0 €0°0 10°¢ STVI 98°0¢€ 67°0G ¥
€L €00°0 992°0 20.°0 LS9°T 6£€°2 99766 ¥$°0 1070 00°0 10 90°0 00°¢ 8211 ¥9°0€ 66°0S € 20-14-15a02
1°69 €00°0 6620  SL9°0  9€9'T  09€°C 8866 Ly°0 200 €0°0 L1°0 §0°0 LE°€ 9L€l €708 9971¢ ¢
9'€L ¢00°0 ¥$2°0 91270 L0L°T 8622 GL'86 §v°o 90°0 1070 S1°0 ¥0°0 €8°¢ vl €e'1e Ge67 1
g'vs 90070 8¥P0 LSO LSV'T G2SC 20766 80°T €070 €0°0 2r0 1o 00°¢ G68°0T 8.9z 89'V¢ 8
0°69 ¥00°0  862°0  1L9°0  €V9'T  LS€'Z 81766 L8670 0070 10°0 91°0 L0%0 ve'e 09'¢l  9g'06  LI'IS L 18doe
) ¢00°0 6€2°0 1€L°0 20L°1 864°% 98°86 67°0 20°0 80°0 10 €0°0 992 L7l YILE 84°6V 9
1°2. ¢00°0 692°0 20L°0 L99°T 1€€°¢ 8766 LV0 60°0 00°0 ¢T1'0 70°0 20°¢ Sevl GL0€ 99°08 S
10-19-15a02
a2 €00°0  €¥g’0  LIL0  20L'T  €0€C  V0'66 vG'o G600 0070 ANV §0°0 1.2 vl e'te  LL6Y i4
€0, €00°0 L8270 88970 289°1 S¥e'e LE°66 S¥°0 L0°0 00°0 S1°0 S0°0 [ 96°€T 81°0¢ 86°0¢ €
1°92 ¢00°0 822°0 €€L°0 gLT 682°2  ¥0°00T €570 90°0 ¥0°0 910 ¥0°0 9672 611 88°'1¢€ ¥8°67 4
€'GL ¢00°0  ve€g’0  61L°0  6IL°1T  262°C  LL'66 0670 L0°0 €0°0 LT°0 v0°0 €92 29 VL 8LIE V676V 1
h| N ®D v IS Lk
uy T W 0 Ol OYW O3 O O™N O®) OV OIS WL EWHEEEL
W= B G G- E - 8 1 YELfift
sis&xoouayd asepoorderd pauoz [eo1d4) jo suonisodwo)) ¢ 9[qe],

MBS L iR

€%



2 T PH L 45 T B AR XA PR KT e R X 243

BRI I w2 A R O PE PR T IRER B I R I R 2R R R T R 2 R R B R An (BN EE L R
IS B AN A 2 A TR A B An B AR 5 e g U A 2O TR A BRE S A (ELIE BB O 4 (R
A) o BH A HE BT R 5 BT VARV I A 7= o DRI I G An {155 06 A7 8 /K % Ol 8 380 i K 7)) ] B —
KF BRI B BOE T B 15 B AT B2 T 2K R4 R K R B9 T i 2 S BUR BRI A7 An 38R0 ARBIFSE 3R
A3 HL 20 Al 20 A R AR T A X A SR 07 H K IR 55 TR D 7 5K BR J58 1) v 28 Y Rl e R P R
AL A KB AR An (BR T 5P X T BB 7K RXTRHS A 0 An BRI

x4 DETHNEESHMARSEZIRETRKE AnEXTL

Table 4 Comparison of An values of plagioclases in basaltic rocks from the Mariana Trough and other areas
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Table 5 Crystallization temperatures of plagioclases calculated by the formula of Kudo and WeillF"!

B W g A W A5 A% t/C FEf S W 5 WA E t/C

BEAH(2) 9 1091~1 212 B (3) 39 1047~1 117
13DS2 42DS

s (2 2 1102~1 103 fil b (3) 3 1 043~1 077
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14DS 43DS3

WAh (6) 6 1 035~1 070 Ak (2) 2 1 045~1 064
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W3 3 1 032~1 064 A (2) 2 1 056~1 082

BEAH(2) 13 1 008~1 157 B (6) 23 984~1 020
20DS1 71GTV
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Table 6 Comparison of crystallization temperatures of plagioclases of basaltic rocks from the Mariana Trough,

the Okinawa Trough.and the southern mid-Atlantic ridge

4 A/ °C
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Compositions of Plagioclase Hosted by Basaltic Rocks From the
Mariana Trough and Their Petrogenesis Significances

ZHANG Ping-yang'**, YAN Quan-shu'"?*"*
(1.The First Institute of Oceanography ,SOA ,Qingdao 266061 ,China;
2.Key Laboratory of Marine Sedimentology and Environmental Geology ,SOA ,Qingdao 266061 ,China;
3.Laboratory for Marine Geology »Qingdao National Laboratory for Marine Science and Technology »Qingdao 266061 ,China)

Abstract ; Plagioclase hosted by basalts records important information for magmatic processes,and can pro-
vide clues for indicating the characteristics of magmatic activities. Plagioclase phenocrysts and microlitesare
studied in the basalts from the Mariana Trough. Petrographic characteristics show that plagioclasepheno-
crysts generally show polysynthetic twin or zoning textures and some have the melting corrosion structure
and chilled margins. Plagioclase microlitesare randomly distributed in groundmass,and the hollow skeletal
crystal texture for some microlites imply that they were formed under rapid crystallization and quenching
conditions. The numbers of oscillatory zoning bands of plagioclase phenocrystsamong different basaltic
rock samples (dredged from Axial Garben of Mariana Trough at 18°N) are negatively correlated with the
Mg® value of their host rocks.implying that magma form the Mariana Trough back-arc spreading center
varies in periodicity of magma mingling and residence time in a small scale. For all samples from 18°N,
17°N,15°30'N at Mariana Trough,the An values for rims of plagioclase phenocrysts are nearly equal to
those for plagioclase microlites,indicating that there aresimilar magma upwelling channels and magma e-
ruption environments in these three locations. The water depth of the Mariana Trough is deeper than that
of Okinawa Trough,which is consistent with the higher An value of plagioclase microlites from basaltsin
the Mariana Trough. The calculated crystallizing temperature range of plagioclase phenocrysts and micro-
lites of Mariana Trough arenarrowerthan that of the Okinawa Trough,implying that magmas from the Ma-
riana Trough (15°30'~18°00'N) may evolve under a relatively more stable physicaland chemical condition
compared to those from Okinawa Trough (a nascentback-arc basin developed in the continental margin). In
addition, the crystallizing temperatures of plagioclase microlites in basaltic rocks from the Mariana trough
is generally higher than that from Okinawa Trough,indicating that there are differences in magma eruption
environments between these two troughs.

Key words: Basaltic rocks; plagioclase; mineral chemistry; crystallizing temperature; Mariana Trough
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