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LREUSEC

Oceanic Lower Crust and Upper Mantle Materials in
Transform Fault Zone of WMARK

Hideo ISHIZUKA*® Hiromi FUJIMOTO®*Y Wilfred BRYAN*"
Toshiva FUJIWARA*® Toshio FURUTA®" Peter KELEMEN*""
Hajimu KINQSHITA*'® Kazuo KOBAYASHI*™

Takeshi MATSUMOTO**  Akira TAKEUCHI*'

Maurice TIVEY*"

The joint-research of JAMSTEC and WHOI by using ~Yokosuka-Shinkai 63007
has been done 2t the WMARK (Western Mid- Atlantic Ridge of Kane transform fault)
area in June to July of 1994; this area represents ong of the huge transform fault ones
along MAR, Fifteen dives were operated perfectly during the eruise, and many rack
samples derived from cceanic erust (pelagic sediments, basalte and gabbros) and upper
mantle (peridatites) were collected. Most importantly, it i5 revealed that the Leansform
fault zone is entively occupied by serpentiniles in which gabbros and peridotites are
ineluded as blocks. The serpentinites may have intruded as diapic into the transform
fault zone, The gabbros sulfered the acean-floor metamorphism of the amphibolite
facies closely associated with the ductile deformation, of which some further under-
went the greenschist facies metamorphism as well as the brittle deformation probably
related with the fault movement, The peridotites are locally mylonitic in texture,
suggesting the high-temperature deformation in the upper mantle, The petrographical
deseriptions show that the oeeanic lower crugt and upper mantle of the WHARK area
are essentially similar to those of other areas in MATR, Dut in a strict sense there are
slight differences in (1) degree of depletion of mantle peridotites and (2) pature and style

of metamorphism and deformation in gahbros.
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Table | Localities, depths and rock-types of oceanic lower crust and wpper mantle materials collected from
WMARK by using ~Shinkai 6300°
No.  Latitude Longitude Depth Remarkes
202-2-2  23°49.30'N 46°17.47"W 4728 gabbro clasts included in serpentinite
208-2-1 23P48.29'N 46°07.68W 4499  serpentinized peridotite {tectonite)
=3-1  23°48.24'N 46°07.72'W 4463 gabbro
-3-2 " " » serpentinized peridotite (tectonite}
-3-3 : ) " serpentinized peridotite
-3-4 " " " serpentinized peridotite
-4-1  23°48.01'N 46°07.93"W 4305  serpentinized peridotite (tectonite}
-4-2 . 8 b serpentinized peridotite (tectonite}
-5-1  23%47.95'N 46°07.97'W 4243 serpentinized peridotite {tectonite}
-G.1  23'47.59'M 46°08.30'W 4029  serpentinized peridotite
209-1-2  23°47.37'N 46°03.46'W 4354  sedimentary serpentinite
210-1-1 23°43.75'N 46°02.90'W 4771  coarse-grained serpentinized peridotite
“2-1 23°43.47'N 46'03.053'W 4232 altered schistose serpentinite
-3.1 23%42.82'N 46°03.48'W 4205 serpentinized peridotite/pelagic sediments
-4.1  23%42.79'N 46°03.51'W 4159  serpentinized periclotite/MnO overgrowth
-4-2 : 5 " serpentinized peridotite/MnO overgrowth
212-1-1 23°97.76'N 46°08.99W 4288 metamorphosed gablbro
-2-1  23°47.53'N 46°08.99'W 4262  gabbro
S3-1 23°47.40'N 46°09.08'W 4177 metamorphosed gabbro
-3-2 " b " brecciated metamorphosed gabbro
-3-3 i " o fragments of metagablyro
213-1-1 23°42.61'N 46°03.59"W 4047  serpentinized harzburgite
S2a1 0 23°42.51'N 46"03.55'W 4008  schistose serpentinite
-3-1 23°42.35'N 46°03.70'W 3852 serpentinized harzburgite
214-1-1 23°47.18'N 46°05.71'"W 4272 harzburgite or lherzolite (tectonite)
S3-10 2347.43'N 46°05.80"W 4071 mylonitic peridotite
-4-1  23°47.55'N 46'05.78'W 3974  serpentinite fragments from fault gouge
6.1 23°47.84'N 46°05.37'W 4071 serpentinized peridotite
71 23%7.77N 46°05.18'W 4054 mylonitic metagabbro
215-4-1 23"49.67'N 46°13.63"W 5016  gabbro
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Table 2 Representative mineral analvses of gabbros in WMARK.

Mo, 202-2-2A (gabbro) 202-2-2B (gabliro)

Mineral Plag Cpx Crpx Amp Plag Cpx Opx Amnp
S0z 5350 5216 5512 5344 5374 5121 53.72 50,10
Tikz 0,05 0465 031 0413 0.032 L.15 039 0.11
A0 29,20 2.44 1.25 3.39 29,12 2.84 1.34 6.37
Fea(n* 0.43 = - = 0.44 b . -
Cra20n 0.04 .16 0.01 .01 0.00 .06 0.04 0.01
Fe(* e 6.54 1425 1222 = 624 1451 13.84
Mal) 0.00 0.20 0.32 0.53 000 025 (.35 0.34
Mp 004 1578 2312 1648 008 1582 2772 14.52
MO 0.00 0.00 .03 0.01 G000 002 .02 0.08
Calr 1227 21.73 .53 1136 1202 2116 Laé 1240
Max( 4,46 0.36 0.01 041 4.84 0.35 (.01 070
K20 0,05 0.00 0.00 0.00 .05 0.00 0.00 000
Pads 0.00 0.06 003 008 0.03 .05 0.04 0.08
Toaal 10004  1000% 10098 9506 100L35 9956 99.80 9853
Mo, 208-3-1A {zabbro) 215-d-1 {gabliro

Mineral Cpx Opx Amp-1  Amp-2  M-Cpx | Plag Cpx Opx
S0z 52,13 5382 5651 4291 5301 3785 5103 5178 5424
TGz 045 0,43 .19 3.80 000 0.03 .04 0.87 0.39
A2 Z.11 1.24 1L.51 11.74 0,28 000 3037 2.71 1.47
Fez(a¥ G = - == = o .41 = =
Cra0s 0,05 0.02 002 019 0.04 0.03 0.00 010 0.07
Fel® 04 1553 712 1153 g%2 2347 = 637 14.60
MnG 0.20 Q.34 0.17 .11 0.11 0.33 ¢.02 012 028
MgD 15.22 2685 2144 1352 1260 3854 o0 1615 2856
MiC) 000 000 0.0z 0,04 0.09 0.21 0.0 0.02 006

Ca 21.84 124 1101 1160 2453 007 1402 2116 1.08
M0 .35 002 021 2.63 0,35 003 378 0.35 0.
KzO .00 .00 000 .03 0.00 .00 007 Q.00 0.00
P05 .00 0.07 0.03 0,18 0.05 0.00 0.10 0.01 010

Trrat 100,39 9956 962% 9828 100000 10061 9990 10007 1O0ET

Plag: plagicclase (FEAT) . Cpoo clinopyroxene (REHTRY |, Ops: orthopyroxenc (47 iR
i) . Ampamphibole (APRG) | M-Cpo: metamorphic elinopyrorens (CEERCHRENRILT) |
O: clivine{ s 2 F 22430 .

Fea0a# and FeQ® mean tatal iron as Fe0a and Fed, respeatively,
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Table 3 Representative mineral analyses of metasabbro and peridotites in WhAREK.

Ma. 214-7-1 {metagabbra) 208-4-1 (peridotite)

bineral  Amp-l  Amp-2  M-Cpx Preh Chil al Cpx Opw 3pl
S0 5275 4408 5237 4400 2801 4059 4078 54.54 0.01
Tilez 002 1.93 0.29 00 0.00 0.01 0.57 0.23 0.90
Aladn 0.67 8,76 119 2409 1635 0.00 6.56 398 2547
Fez(s* - - - o = == = = 527

Cr20a 0.00 0.0 0.00 (.0 0.01 0,00 L 085 3773
Fal 2398 1512 1185 36 30.83 g.99 2.658 4.21 17.54

Minix 093 0.1 042 .04 15 016 0.0 0,17 0,33
MgO 777 1024 1245 0.00 1251 4947 1547 3212 1220
Nil» 0.00 000 002 (.00 0.00 (.43 (11 0, 00 018
Caly 1199 1082 2120 2705 018 iz 2220 221 002
Mazaly O 0% 2.52 040 0.04 0.07 001 0.54 0.04 0.00
K20 0.00 0.17 0.00 0.00 000 0.00 0.00 0.00 0.00

L o TR AL L SO R P L
Towl 9828 9889 10018 9562 8800 9972 9929 10035 9973

Me. 214-1-1 perideaiiel i’ 214-3-1 iperidotite)
Mineral 8} Cpac Opac Spl Amp o1 Cpx O Spl
Si0e 4089 32.01 54,59 000 4874 4111 51.76 54.88 .01

TiCe 0.02 .72 0.20 0.74 1.55 0.00 0.56 0.1a 0.53
Al2a .1 312 385 2386 8.56 0.00 4,19 4,53 40,27
Feala® S e — 1043 - = . - 588
Craly 0.00 .95 0.76 2904 072 .04 .89 G064 2301
Fel* 9,64 2.59 630 19.7% 310 9.35 2.80 G645 12,11
iin 0.21 Q.12 .16 0,30 Q.00 0.14 0.13 0,08 0.21
WO 49,72 1666 3284 1100 2003 4990 16.45 32.89 16.99
i .39 0.04 0.0 0,26 (.09 0.39 002 (.03 b.1a
Cal Q.02 23.18 1.28 0,02 12,68 0.03 2218 1.07 11
Maxl 0.00 045 .05 0.02 1.94 0.00 0.57 0.05 0.00
Fz0 0.00 0,00 000 000 0.00 0.00 0,00 0,00 0.00
P2l 0.04 0,00 0.00 0.00 0.06 .00 0,00 0,08 0,09

Toal 100,24 99,83 10007 10046 9747 10098 9944 10052 9947

Ol olivine {4 2% 2 H) , Cpo clinopyrorene (HUMIED | O orthopyroxene (5357 8l
), Ampamphibote (FIIAE) |, M-Cpx: menamorphic clinopyroxene (2SR EREL) |
Breh: prebnite {77 F245) , Chi: chlorie (#23241) . Sphspinel (A 3i)

Feza* and Fe(* mean o2l iron as Fea03 and FeQ, respectively, but those of spinel mean Fe2Os
and Fe, respectively, as calculated by spincl formula,

deAndliR s S, e e A SR T LR L A . NIMZhE KT0 2wl e s AL 2 il 0.34.5
HThb. Wl Seahintid S,

#roe e A (B2 D ARILE 1 ER A S LT Erle ot 30 0 ob P 4 WL S i dn s, Anfil
v Fodit = 100 Mg/iMg 4 Fe ) 37000 G T5TH 100 = Ca/tCa b Na) TR E 4T 050- 85, SRFHES T
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