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The Major Element Chemistry of Submarine Voleanic Rocks

from the Southern Mariana Tirough and its Relation to the Topography

Harue MASUDA"®® Toshitaka GAMO*" Patricia FREYER"®
Teruaki ISHII** Lynn E. JOHNSON*" Hiroaki TANAKA™’
Urumu TSUNQOGAI™ Satoshi MATSUMOTO"”

Shinji MASUMOTO"" Kantaro FUJIOEKA™

The structure and voleanic activities were studied in the southern Mariana
Trough around 13°N during the cruise of RV "Yokosuka" in the November,
1883, The topography documented by a Multi Narrow Beam revealed charac-
teristic feature of the presumed scuthern end of the Trough; internal ridge of
the Trough having en echelon pattern ran in the direction of WNE. The water
depth of the ridge were 3,000m from the ocean surface: Arce submarine voloa-
noes of 2,000 to 1,500m depths arranged parallel to the ridge,and the basin of
3,500m of 1Tkm width extends betwesn theinternal ridgs and the are volcanoces.
The basin terminates at 13°08" M where a volcano having a caldera was cut by
a strike-slip fault,

Submarine “Shinkai 6500" dove into two volcances in the area; one was in
the Trough,locating 2 ki distance from the internal ridge,and the other was
one of the arc volecanoes, Tension eracks at the foot of the former volcano
run in parallel to the internal ridge supported the active tectonic movement in
stead of no voleanic activity at the present. Active hydrothermal activity was
found at the latter voleanc and this reveals that the voloano is presentily active.

K:0 contents of basalts from both volcanoes were less than 0.3%. MgO and
Ti0: ratio were distinctive from both of the basalts; those from the are volea-
no were plotted on the same area as those of arc voleances in the former re-
ported Mariana Are basalts. While,the ratio of basalts from the trough basin
has transitional values between arc and hack-arc basin basalts, Low K.Q
contents and distinctive Mg and TiO: ratio suggest that both of the basalts
were differenciated from common primitive magma beneath the area.
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Fig.1 Topography of studied area, a: Site of Dive 160; b: site of Dive 161 (the volecanc where a
hydrothermal area was found); ¢: voleano which has a caldera on the summit; dotted line:
submarine voleanoes aligning eastern margin of the Mariana Trough. The arrows attached
on the volcanoces a and b indicate trace of the submarine “Shinkai 6300",
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eastern margin of the Mariana Trough; dotted line 3; sirike-slip fault culting the volecane

having 2 caldera.
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Tablel Major chemical composition of arc and back arc basin basalts from the
southernmost Mariana Trough.
Mame 160-1-1 160-1-2 160-2 1603 160-4 160-5-1 16052 160-¢ 160-7 160-3
Wi %
Hilz S1.48 1,54 51.44 =053 50,39 45,70 49.54 49,62 45,86 4564
Tz 1.54 1.54 L.ag 0.85 0.50 0.9g 0.20 0.37 0.94 1.00
Akl 1327 1530 1499 16.55 16.08 16,43 16.72 16.55 16.35 16.57
Fedn 1180 133 1230 544 g.20 .03 844 £23 £.81 9.07
By a.18 018 019 0.14 0,34 015 0.14 014 015 0.16
Mg L] 4,49 4,15 T.44 7.21 G.43 7.16 T.73 6.95 6.11
T4 ] 883 E83 §5.43 12,39 12.42 115 1229 12,18 12.61 12.34
it 359 362 365 2,28 2.42 252 2.8 .23 2.37 2.48
Kzl 0.23 0.23 025 0,25 0.20 0.20 019 013 019 0.21
Pads 0.14 0.14 014 0.07 0.07 0.08 0.07 007 007 .09
Tatal 97.52 97.73 b7.25 97.93 99.02 47.75 BE.32 4809 9839 9746
Mt A a3 40 &4 63 59 & 64 &1 57
Mame 161-1 161-2 161-3 161-4 161-6 161-7 161-8 161-14
Wi

Sl 51.51 S000E 51.31 50,61 51.25, 5232 51.73 s1.04
TiCk 0.54 072 0.4 .91 .98 086 0E3 083
Akl 16.63 1646 16.24 15.87 L6.25 16.70 17.16 16538
Fraln %75 B.5G 9.55 10.28 .97 10,13 .55 962
M 0.16 015 0.16 0.17 0.17 0,17 016 0.16
gl 5.25 64 4,83 573 5.1 5,37 4.95 581
oy 10,35 1221 11.16 10.73 10.64 10,50 1068 iL.5%
Mapl 2406 201 246 24 247 .34 232 2.51
Rl 32 0.23 0.28 0.26 029 0.28 0.33 0.27

008 008 0.0 .08 0.10 0.09 Ll 0.05
Tabal 9237 4754 D695 9.0 9738 D876 o] G830
Mg 52 Lo = 53 51 51 51 55

ETHEOBEOCE So3HE G, K013 BB,

Batias2 SERTE04%LTT, L
K QO@iBEE 3810 DR Ic s E DEHRMS IV,
—3, Bkl id0.5% 28 A, 50 50
EOIEEHE &N 5, Stern et al. (1990) Hidfl
HELidtB=y 7+ s 7oEGRRIOEITS 2
BARGWT, W & WOk LS & oDy
AR, L L, SR TRHVRER T~
THE.00FFJMA0 4% BT T~ T+ 57
UREOEERL TS,

Stern et al. {1990} #it#=V 7+ 57 @
LESOEHEETIEEEERS L BIEESOd
Bt doThdh, EESboERE LTl
oo EEHALTWS, K.QBFLS (3
=T+ 57 (Dive#160) oEEE I
w7+ b3 708 L0EMBEETES S L
T, L0BENEEEERLTVWE, L L,
MgO-Ti0 iddb#E= 1 7+ 1 5 7RI Rt
DIREOEETR LTI hEEMS 5, i,
Dive# 161 0 [t I OEREASE <, B o)
ELT, #ERAMEMEA TV W, BHE VL
Flidnis X OERESHTVWEVWEDOTHE S EEL

Froc. JAMSTEC Symp. Deep Sea Res, (1983)

TR S TRy oIt ER T
AT EMTEEVEHIE, TOHEKDT SO
B & bR E R T 2 v i S ER LT
BOEIREIT Z T 5 B 5 HIFE ST
FigiRsi< ) 7 Il oIRET S 5oTEEkE
W<, A PRI S EHliER AR O s
HMELTVWAT &b, ©olbigoiliEoik
Hix7 L — b RSO < v OREESd 5
SETHEEUNEESLLLTA O D,

5 F&d

1) B~ u 7+ 57 (13°~13°35'N,
143°40" A 5 144°05'E) OFERFE E2 <L+ 4o
E— Ak - THREILz, ToREROC LH48]
Mot o ¢ 13°N, 143°40° B4 5 3 Fdedb s
DT E b REEA S D, B1Tkm DIFER
—Hf|ogacE L TELo T e s, €0
slliF e w1308 Nics 3TE LI v 75 25
daliFBEhEEic L o Toh Ty, oo
W R OEMR TH SO MM S &,

2 EEAMEokl (Dive# 160, 13%14° N,

187



Bl 4

188

2.0 v T ™ r

(%)

Tio,

0.0 5 : : ;

6

MgO

10 12

(%)

= U 7 F F 5 7 OXEEOMg0 & TiO. OB OMF, B : Dive # 160 ; MU : Dive#161 ; B

hElz U7+ b5 7 (Mg#>65)"  AFATEYF  Blfs Y 74 F 57 (Mgi#=60~65"" /=8 .
FElTYTH ST (MegE<B0)  TE T YT ARz 2 R @R U T B K=
B k=07 +rs7, F=ridtrolxds8lH LA, %1 Hawkins et al,,1900,17°30° N~
18°30° N ; *2: Dixon and Stern,1983,14°20° N ; *3: Stern et al,,1990,22°N,

Fig.4 The relationship between MgQ and TiQ: of basalts from the southern Mariana Trough.
Closed circle: Dive #160; closed square: Dive# 161; Open circle: Middle Mariana Trough (Mg
#2650 open diamond: Middle Mariana Trough{Mg # =60-651""; small triangle: Middle
Mariana Trough{Mg# <60)""; normal cross: Middle Mariana Arc*'; x: Southern Mariana
Arc#2: large triangle: northern Mariana Trough * 3. The data except this study are referred
from the followings:™" :Hawkins et al.,1990,17°30° N to 18°30° M; *2:Dixon and Stern 1983,

14°20° M; *3: Stern et al.,1990,22°N.
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