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Major and trace element compositions of volcanic glasses recovered from the ocean floor: An
example of the effective use of the “GANSEKI" database of rock samples from the deep sea floor
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Abstract: Many samples of various rock types recov-
ered directly from the ocean floor are housed at the Ja-
pan Agency for Marine-Earth Science and Technology
(JAMSTEC). The GANSEKI database, maintained by
JAMSTEC, provides a record of submarine rock sam-
ples and is currently available on the Internet, enabling
the user to search for specific types of submarine rock
samples and their conditions, such as size, lithology
and degree of alteration/weathering. We used the
GANSEKI database to obtain submarine samples re-
covered from various tectonic settings, such as mid-
ocean ridge, back arc, and forearc, and here we report
on the major and trace element compositions of volca-
nic glasses from mid-ocean ridge settings.

Keywords: sea-floor basaltic rocks, mid-ocean ridge
basalt, database, GANSEKI
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(PetDB, GEOROC) WEfi 9, JL#HiFH TREDILF5
Wiz WK ICRHENnTWS (FlZ21E, Iwamori &
Albaréde, 2008; #EiEEMN, 2008). —H T, MFLEARANT
FCEHERE, B, TS CHET T W LIS

HZE,

MNEATEGE NI ZE B RS JAMSTEC) 18, I
£ TIZJAMSTEC OA ANE K, WMAREHFICE->T
LT "oy rtwT 1 2 7R DB SRS
N B aRE 07 —% X—Z GANSEKI (Geochemistry
and Archives of ocean floor rocks on Networks for Solid
Earth Knowledge Integration) D#fiz{7>TH 0, HA,
B - B ERTTWS ([WliE,, 2011). O GAN-
SEKIZ, Atk bkl aflaabii-=y 1 7E L
T, ERONESNEOT—F X—Z LI3HEZRZD, ZhFET
FRI S N7 BB IR 2 R U, ERRICISE
WHIHdT2ZEMNTES HINE,, 2011 221). £z,
FERRIZ GANSEKI IZRE N TV S alkl O Hrfiti 2 #7212
FIR L TW ZET, T—IXR—ZADEMNA LT DI ENK
D1 DThD. I T, KimTld, GANSEKI #
AWTC, 25570 = Zgh s RS Nk 5 X%
OB OMBRIZFATL, B - MESCHHEKORIENT
FARE, ORVPETE, mPET > RIEOH R R YR TH
NIzl O S riEE®RE T 5.

HEha® - tEERES

WEEERI O TS, s 1l ailsdins T
NS AV AR VR b NS 3i e=F A VAR AT =Tk 2 NOE ST
{LEEfREZ T 5 2 &2 HWE Lz (Fig. 1). Houf
ZHOFMEHZEAL TE, HEREEDEWEEZET 5720, HK

SEPEHERZ (East Pacific Rise, EPR: & yih K, K7EHE
(Mid-Atlantic Ridge, MAR: {KHILKHH), FEPE > B

58 (Southwest Indian Ridge, SWIR: & {KHHE Kl 7>
SR ETo7 (Fig. . HlEREELT W~ T
(OKNW), H#AEiE JS), AflEREEE LT, ME—NEET
ORilEE IB) & D HRMI N/zilklo 5B 217>
7z. GANSEKI 29 % Z &C, alklE L OHEEE Y
T—yémﬁthV®ﬂlLT®%u% fl DR EU
o (RBEE, RREE, KT S OMERIRERET S &N TE
2.

GANSEKI O frfl,/ MERCGHESEIT, il
FHa® A2, EBIZ JAMSTEC IZ/F S N T SiatkHe
DWW THIRBRIC K 2Bt 2170, HFFEatE 2 IR L /-
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Fig. 1. World map showing the locations of
sampling areas considered in this study. The
lower six panels show sample localities at each
area, plotted on maps obtained using the GAN-
SEKI database. All maps are available as color
figures on the Web site but were converted to
gray-scale for publication.
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Table 1. Sample localities and selected information available in the GANSEKI database.

Sample ID Sample Name No. Size(cm) Weight (Kg) Latitude  Longitude
East Pacific Rise
708 RY258-R03 0.3 -174387  -113.1944
710 RY258-R05 -17.4363 -113.2019
725 RY251-R07 -18.3627 -113.3828
726 RY251-R08a 01 16.0x12.5%5.3 2.00 -18.3629 -113.3843
716 RY246-R03 -18.3623 -113.3837
77 RY246-R04a 6.3%5.6x%5.1 0.30 -18.3579  -113.3843
Mid-Atlantic Ridge
583 SY205-3-1 02 0.5 23.8373  -46.3173
586 SY205-6-1 01 9.7x9.2x7.7 1.00 23.8360  -46.3197
558 SY201-3-1 23.8317  -26.3148
Southwest Indian Ridge
6840 6K652-R10 01 -32.5801 57.2641
1220 6K-463R2 01 11.0x10.5x3.8 0.80 -31.9087  57.0743
1222 6K-463R4 02 0.55 -31.9026  57.0704
Okinawa
6928 6K#562R001 10.6x6.3x5.5 0.50 252379  124.8815
6929 6K#562R002 13.5x10.8x10.8 1.70 252379  124.8815
6930 6K#562R003 11.2x7.8x4.8 0.70 252376  124.8816
6934 6K#562R008 01 14.0%9.5%9.5 1.10 252362  124.8807
6935 6K#562R009 01 17.0%12.6x12.0 1.65 252358  124.8798
6936 6K#562R010 01 25.0%20.5%15.0 6.25 252308  124.8735
6937 6K#562R011 01 15.0%12.0%12.0 1.65 252293  124.8705
6938 6K#562R012 01  15.8%10.3x7.9 1.20 25.2294  124.8700
Izu-Bonin
294 2K-1234-R2 26.7103  141.0742
296 2K-1234-R4 01 6x5x5 0.15 26.7099  141.0742
298 2K-1234-R6 02 13x8x5.5 0.45 26.7107  141.0735
299 2K-1234-R7 01 8.5x6.5x5 0.15 26.7107  141.0735
269 2K-1018-R2 01 16.5%12.5x11 2 314188  140.1218
270 2K-1018-R3 01 14.5%13x12 1.65 31.4188  140.1218
Japan Sea
6911 B6K#768-R-1 42.7021 139.6795
2219 6KD48R01 8.9x5.8x5.4 0.35 44.0000 139.1667
2228 B6KD50R01 44.0583  139.1250
6909 6K#765-R-2 01  12.0%10.0%6.9 1.35 44.8874  139.4556
2235 #139 02 21.3x12.5x9.0 3.50 40.6950  139.0015
wt.% wt.%
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Depth (m) Area
2628 East Pacific Rise 17S
2590 East Pacific Rise 178
2674 East Pacific Rise 188
2680 East Pacific Rise 18S
2681 East Pacific Rise 185
2667 East Pacific Rise 18S
4988 Kane FZ
4845 Kane FZ
4928 Kane FZ
2521 Atlantis T FZ
5185 Atlantis I FZ
5075 Atlantis T FZ
1924 Okinawa Trough
1924 Okinawa Trough
1913 Okinawa Trough
1924 Okinawa Trough
1851 Okinawa Trough
1898 Okinawa Trough
1702 Okinawa Trough
1669 Okinawa Trough
436 Kaikata Seamount
451 Kaikata Seamount
474 Kaikata Seamount
474 Kaikata Seamount
925 Sumisu Island
939 Sumisu Island
3029 Southeastern Shiribeshi Trough
2727 Okusiri Ridge
3040 Okusiri Ridge
1299 Northen Oshoro Seamount
3277 Off Oga Peninsula

Fig. 2. Plots of MgO versus Na,O (left panels)
and MgO versus FeO' (total Fe as FeO) (right
panels) in volcanic glasses from the East Pacific
Rise (upper panels), the Mid-Atlantic Ridge
(middle panels), and the Southwest Indian Ridge
(lower panels). The compositional range of each
oceanic area (from Sato et al. (2008) using the
PetDB database) is shown by thick and thin
(light-color) lines, representing the composi-
tional range of most samples and of all samples,
respectively.
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Fig. 3. Chondrite-normalized rare earth element
patterns (left panels) and primitive-mantle-nor-

o o |

~~E-MORB

............... '.".u...m_,_:..

malized trace element variation diagrams (right
panels) for volcanic glasses (thick black lines
with symbols) from mid-ocean ridges. For com-
parison, patterns are also shown for N-MORB

1
N-MORB

Southwest Indian Ridge

Ce Nd Eu Tb Ho Tm Lul

|BaU K Ce Pr P Zr Eu Dy Yb

(normal mid-ocean ridge basalt), E-MORB (en-
riched mid-ocean ridge basalt), and OIB (ocean-
island basalt) , Sun and McDonough (1989).
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S5NWEDIL, T—YDEEEDDIBEND D, FobiTik
I hoEziEl 2 BOE LTI B e, F—F R—AM5
WFFEaCEHE M 2 IR I TR T 2 7201213, FRELE N7zalkt
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Chondrite and primitive mantle values are from
Sun and McDonough (1989).
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St HIZTAE S NSNS L TE, St ot IEIC
DT, TRTOMHET ZMREEE, kA2 i
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THMEDOIFZEE O A O &7 — & F2k03, RENTHRTF -
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ILZ D A&

KA 5 A DFEETCHEAARZBIRK AR OB TR A 2
0y FJ4%— (EPMA: HAE T#% JXA-8800) Zfi
AUCREL 2. AESRMS, IHEED 15 keV, lEHE
W20 nA, BIEE—L7FZ 10um &Lz WETHOE
TRIBHE R E—2 T 10, Ny 277502 Rig 2R



596 #N BRI

A MTESPRAELE TXTOREHIHN LT, HIE
A Na, K O X #5REDEEHAIE BIIAN S 1 /R &
SKERFELUIsWZ L 2B L 7z7z, BTHRESN D X
FRoREE LIRS D HEIRFT > TR, B eHRMARI,
SRKEMNZRDOL —F =7 T L —2 3 > ICP-MS (LA-
ICPMS) ZHWTHIE L/ L—%—I2i%, 193 nm ArF
excimer laser (GeoLas, Q") %, ICP-MS 1% U & fi AU
(Agilent 7500 s) Zfff L7z (Ishida et al., 2004). L —
F—MOZMbE, BERSHz, TRIVF—%5E 8 J/em’,
B S50 um DM THRE U 2. EHERUEHTIE NIST SRM
612 17 2 &AWk F—%f#H1E, Longerich et al.
(1996) OFEINEo Tz, BIEHDOEER T T bZ2MIET S
W, 3~4 FORHGR T O Fi I EREER R 20T L,
FILHRDORE R 7 hzERERL, MiEE{To/2 NIST
SRM 612 D21 Pearce et al. (1997) Tt = N/=fE
AL BEAOHEIL, EPMA HiiickdEsniz
SIO, ZAERBEHNWT, "SiZ2NEELHEEL TROZ £
IRKZ LA-ICPMS 7387 > 2 7 4 O FMiINE, Morishita et
al. 2005a, b) THEIN TV,

AWFFETIE, KL A DI ER R ZE ik U 7=/ iis
X THIET 2720, HFEMEEEHNT, L—F—H%>
T 2 Z 8 50 um TR EEA LW 70X 70 um
NT, POmEEEFOREE GOum) 1T, TR E
BEBVEENGONLMBEZREL 2. TORR, RO
FUEHTIE,  HRIEER CTHREE NziB R 0 A, HIE TRE
BT AEERD I ENTER. 207D, LIFTIE,
JEERAAEORER DO ARG T 2.

5 R

iR DL AR TG R & Table 2 1IZR L7z £z,
Fig. 212 MgO ITH ¥ 2 ##kEfEE FeO L Lz LDl
ENa,O HEDEBRZRR L. FEEA > FIiEE O E
i P Na,O ICEOA, HE S NMaE, EEEE»
(2008) IT&2T—FX—Z PetDB Z TN )L S
NI AR O KA RN I 70y b &7z (Fig. 2).
M > RiEEfREORENE, MgO a2 L <, WEx
FROAHEDSMDOHPR DRI L D bEmNZ &5, KDL
EZFMRERL TS ENZ S, WTNOMEHIBNT
H, A2 BT METHLL 2fm RNy — 213, &
WTHICENS Nd ETRIFESNASDTMTHEML, A
THICRTENO DNy —>%&,RT (Fig. 3). #AEM~
> MVETHMAL L e MEBTR N — > B ETFRD T, WY
116 N-MORB /XY — > DR &Ry, BILHTH2 Lia
AR, KFE, REHEOREHIDOWTIZ 5-6 ppm T, F
PE1 > FEOREHI PR E < 9ppm BRETH L. oD
fli 13, Ryan and Langmuir (1987), Chan et al. (1992)
IZ K o THS & Nz rpRifgRa Lala OFLREIIN TS 2. B
SHEE, BHRALT Gppm T THolk. X
RETHEESN THS BEARDZN3ppm A FTH %
Z & (Ryan and Langmuir, 1993) &FFIYTH .
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