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ABSTRACT

Volcanic rocks have been known as important sources of economic minerals.
However the occurrence and petrochemical properties of volcanic rocks, particularly in
the Phanom Junjiang, Sisophon in northern Cambodia, are poorly understood. In general
the geology in and around this area is poorly recognized. This study is thus aimed to
establish petrography and geochemistry of volcanic rocks and to understand tectonic
settings of the area.

Based on field geological and remote sensing surveys along with the previous
studies, the area under investigation is mainly composed of Middle-Late Permian
fossiliferous well bedded limestones with minority of clastic rocks. These sedimentary
strata are largely underlain by mafic volcanic rocks. Petrographical investigation indicates
that the rocks are basalt porphyry with olivine and Ca plagioclase phenocrysts and
groundmass consisting largely of mafic glass and microlites. Field and petrographic
investigations reveal that these basalts are interpreted to be underlying the platform
limestones.

Geochemical results imply that these mafic volcanic rocks are basalt and basaltic
andesite, deriving from tholeiitic magma series. Tectonic discriminations and REE pattern
plots display the N-MORB type magma of ocean floor basalts. They are interpreted as

parts of Paleotethys oceanic crust situated between Loei and Srakaeo geosutures.

Key Words: Volcanic rocks, Cambodia, Petrochemistry,

MORB (Mid Oceanic Ridge Basalt), Ocean-floor
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4.Inductively Coupled Plasma — Mass Spectrometry (ICP-MS)
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Ufjisengaidu Methane, Oxygen, Ammonia tugiu 1verindn viseandssunan Tnalfzedn

] I
X a

Dynamic Reaction Cell (DRC) &sil1lsz@nsningauaslffunisaaniuvialanluvainuany

aneu (31 3.5)

g‘ﬂ 3.5 LATD4 Inductively Coupled Plasma — Mass Spectrometry (ICP-MS)
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Geological map of study area of Cambodia
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AINNITBUFAINNPHIEAINAIE AN N TINA UL UNURULIATIRANUTLA Y

ﬁi‘tﬁaﬂnﬂﬂmdZﬁ’]ﬂ“ﬂ@xﬁﬂfﬂ@”}m’]'ﬁ/ﬂﬁ‘ﬁm/;lﬁj’wm United nations publication (1993) WU

¥

P g | o A 1oy \ Pt A A=
WunFnuagly Battambang Plain H5aeaaubiTNNIANIUNI9AD UL SN UNAN L
szann 30 AlaLums 131904 Battambang Plain daulunjiflunsuguusinn dnnsazansn

WAIATNBUEINN (Q4) UATAZNAUATWNANNN (Q2-3) YARIaLNaFWIT (Quaternary) (1 4.1)

' dl aAa a dgj dld o o ! a I dld
LAAINLHRABTUINETUTLIUNUNANBILASTITRIUNANTNNN T WUITLTITUNUNAN T i

=2 o

HutjugAne i (Permian) TIRRAARBINLNNUAINE DS Nakamura (1971) AWLEINANAN

e Aa = . o 1 a a = o o d” a K
UIINTUANBEACLNEN (Brachiopod) @3@&15‘]@@%1%%%‘]4% TutFndmhaaiuiununAn s

Aunsniivuanivengmwaiilaunaunasiaaulane (Middie-late Permian) (31 4.2)

WHUTBTUINETWUNA LAY ATIANN S1TRIUINNTANNEN

91l 4.3 WNUNFIAINENNUNRIYIRLN ATTAN 9111 NAN AN

= a & A : = Y =
FIUANYILT N UN AN LLNBaNLITY 2 AANITANEN 1@LLﬂ NUNREULAEN A LAY
= = = o a a o = A
WUNTYLAEN B IWHWMNQQJL"QEQ A uLmemNm"uﬂ\muﬂuuiﬂm\mﬂmqummﬂmmu@
= = o) = = o a a
NHNL@ENLVI‘]J?%N’]M 30-40 BATWUNITLAEN B 34LLWJmmNmm@mu‘%uiﬂmmﬂ

riuaaniRaemila Iyndeamisennn 20-30° (31 4.3)
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a

ANMNANBANUNATYLRES A WAANRANART aBdaqn 102° 56’ 30°E azFqn 15° 35’

" a o a o dl o A o
30°N HanwauznNszmaduiuuangst (karst topography) @aiuanmazasiidngiues
oY URAINGIAINTEALEINZIALIUNANFIUE 40-80 LT 11197196 L1 L1A

Ariuaan-Aziuan JANe121sed s 1,000 bNAT LT LTl uNf9re95AnN L

=

qEyLAeN (31 4.4)

q @

71l 4.4 AN INNUNNUNRIYRES A

a o

ANINAUNNUNIYIREN B NANNAIART aa93qn 102° 57 30E a¥Aan 15° 36'N

o a = [

= c | a a o A
HANWIUS muﬂizmmﬂmmumm FIULAEINUWUN]IYLAEN A Lmzmrmmuﬂummwm

WA 11HANGIANTEALTINZIA LN UNAISAIIE 40-130 AT 27950 TuLUIREFUAN

Revwile-nziuaaniaesls uazilavueailszanns 2,000 was (g1 4.5)

91l 4.5 AN WNUNNUNAEYIAEN B
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AAUTURUNUNREULREN A

v
91l 4.6 HUTHALAAIAN ALTURAUL B UNUNAIREN A

v
o

v
ANAUTUALLT MW UNA YIRS A wudnduiiuduuanisnsdaldTusianianen

[ a a

wazsiatieaniiy Insduanegaiuiiugunlwitiauy (massive volcanic) AxFaaduiiuan
1A (lava flow) TAMNNLNTR9TUAULTEN0L 15-20 LIURLNAT Lﬂuﬁﬂwmuﬁ@ﬁugmﬂw
NuanauufiAn1e n1stnaresainnainetnedaniay audoaduiiunsaamasugmn vl

#uu (breccia limestone) HAMMWNszN0s 3 AT LB TWRAREN LSBTy

1 v
fungawasy (clast) Usznma@n (mafic) wnanae luliuilu Aauwsrumgudugugnang

1
o

2-20 LiuAmms waziiunznauganl (pyroclastic rock) NRAATaNlsza U (cement) 1w
a 1 = [ a) o Y 1% a Ad =X o o e .

Hududuineniy Javuduuugasfoaiug undainana1ussw (fossiliferous limestone)
THuA WAUNAINELA (crinoid) AREN9&17 (fusulinid) wazuasMiNea(brachiopod) HAANH

nunLlsennn 30 wms (31 4.6-4.9)

- g, g,



27

g1l 4.7 N.UWAINT99AITBITURUL U LA B WALNAINZLA LFOUNUNAIYIALS A

71l 4.8 dnwouzduiiu breccia limestone Wiy clast aasiu WLszinn mafic unsnag

TuAutu A AU BALEINAN 2-20 IURLNAT TBDUNLNAEIAEN A

g n. wquiiinaINNIsugReanted clast AuganllTuliugu 1sndi breccia limestone

2, AnwnuriuinaiBnnduiugui initawduy (massive volcanic)
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AAUTURUNUNREULREN B

LIMESTONES »
=
w0

% 3855 g% g
— | © h=l w
3 2 2 3 & 22 =
o [ | 2
— MUD SAND GRAVEL =
= =
(o]
2
> c 2 9 = x
vi mvc ©8 € 2 3
3 & [f]¢] 5 & 8 8 @
1 1 1 1 1 1 1 1
IlllllTIlIIllllll
T l‘l T T T
:
1 1 1 I ! 3 1
llllll IlllI|IL Il
II Illlill T
| T ] | T T ]
lllllllllll
1 T I T | I
T Ill T T T
:
T T T T T T
I‘llllllll T
I ILIII I 1
e T et e -
.+ .| Fossiliferous
20 m. - BB %,
‘1 | Limestone
1 1 1 L I
l;LIIlllllllljlll
I I 1 | T I 1
Seissoartes
I] | T T 1 3 T
1 T I T 1 I
T lll T T
:
5m.
20 m. o
Y
2-? m. _

91 4.10 AVAUFURNL B WUNA IR B

v
o o v a a

ANAUTURULT N UNATYIAREN B Wudnduiuiuwanisansdalilluiianiabian

v
v Aa

wazsiaiieany InaduiiuundanaAnaussianeivduiunznean (sedimentary rock) Tudu
a =) o v 1 o =® v al o ua/,

Hudunuginanaus laun waunaamnze andnaans uasuesnzifes WuauauNn 41
Hudauuunlszuim 20-30 WAS EWARIABAUNUNAIALN A A nFuduliunsneay

tsvnavlidiog Aunse (sandstone) Fulaats (mud) 81WHU (coal) HUAUANY (shale) LAY
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Hunznaunant (volcanic clastic rock) adunin Inaduaneganuiiuinauaiunun

terunnd 2 lWATuarAIAd1Nazuunanadllan TuduiuaznaunLgINANAILIINAZ AN FQ

agnnatiadiu tHun naunameia ardinnans uazvesnzifen iunznaunanli woudungn

wiagw uiugan Wdssunmsidn Tdwuiunsoawaauinduiiuiu (gu 4.10-4.13)

fossiliferous limestone

sedimentarv rock

v
v Aa

31l 4.11 n. Fu¥U fossiliferous limestone 3M9FAYLUTUIY sedimentary rock

v
o

sand

shale

. FURUNTIEINAILUTUAUAUAIY WAZNLANHEL IATNA$19LLL flame structure

g1l 4.12 n Aulnauanstunuivaduiuduiulaay 2 Anwusliunauaesiunznauganly
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AnwurssnilaseasieluduliunznautsnunuNqiats B WU cross-bedding,
graded bedding Juduiunsng flame structure, flaser deposite, rip-up clast, cleavage,

mud balls 48z sand balls lufuiunaeduduiiusiuniu g1l 4.10-13

g1l 4.13 n. sstlA99a319 cross-bedding wa¥ graded bedding Tuduiiungs
2. mud balls az sand balls TuduRun e LiuiLALAIL

A. TINANAILIIN TRAART1IA17 T uiuAuAILY

@ﬁﬂéﬁﬁu%uﬁuu?mmwummﬁm A UAZNUNATYIAEN B A18190736ATH IHd0 i
7 ERALY V%Jﬂiu‘ﬁ%u massive volcanic, lava flow, breccia limestone, pyroclastic rock ha e
volcanic rock Lﬁﬂ@yuﬁ@wﬁguﬁuﬂy LATBIAATNANITAZANF THANINLIARDNULUNELA
Tus104 (subaqueous environment) Lﬁmmnﬁmmmmﬁqm@aﬁugu’ﬁmuﬂuﬁmm
TuaviaLl (continental Shelf) Wi aomziatinmu mezwumﬂﬁﬂﬁmﬁvﬁlmﬁmfﬂumm
N zﬁqu%uﬁumﬂ@uu?mmwummL?fm\i B @14AiANITATANAILTIIUATANT 1
(continental slop) 13eL3InMEIATIE AIHATATUNAN Lﬁmmﬂ%]m:ldwmL?‘Jmmmm%uﬁu
(bedding) HANHBANINYHIBEINTEITRUAN (Clevage) Asanunsnuenldin L nfiud

Anwlaiding overturn (31 4.14)
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Cleavag

g1 4.14 HuTna1BNLNAIREN B (31 4.5) WaAIULINIINA T iuAzNaUNHy N BN

waastuinLszains 20° uaryNB It uAnANLsTIns 30°

nafiadiuganasnsafisiuléivateds 16un primary magma uag secondary

a £y o &4 & = p - N
magma Lﬂmmu1mmﬂuuﬂﬂﬂquQﬂLL@&ﬂﬁﬂWMNM’]@HVI? FIHOIALTLNBUNINETULAH AL

v
o o ©

ARN29IUNTNLANFNNTIY ASIUEARNNAsAanTiugn WA nduiiu massive volcanic, clast T
TU¥U breccia limestone, volcanic clastic rock Wa¥ pyroclastic rock SIS

1 |
= =

WUNADUIAREN A LASWUNQDUIAEN B NAaNgaiaunAnsn@aassnn  wazinsnziing

- A A A oy a - Lo A a P PR P '
ANALTENAUNINETLAN LW@‘L&W@H@N’]WQ@HLMMML‘LéﬂgL‘ﬂ’]iVﬂHU?L’)ﬂAWHWﬂﬂH’]mfaiﬂ
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4.2 AR1295040

anAusaeen9n lin1annnaALlunAgun lEEN N TN A e g LWL
o =& a % % r I g dl 1 & v
uazvinnsAnEAa1sINFaEndasganssaiiasinaladineguiasdlsenauuas Tnseasia
209U I
a o ' . A o a A = o = =2
AniuAaeging (hand specimen) UazwpuiudnEeU wudAug@n I mn@aana
o v = o v [ % a o d” d” dgj = A 1
anlunting waz@uwialuniihan Aadunanuin nudnszitiaiuluLtetey Ael
< = My v 1 o o o .
A1HN1T0NBNTAUNANWI A AE AN (aphanitic texture) dusulu pyroclastic rock wutlu
Huutlaniaau (xenolith) aasiiuganlitlszinmiadin Asusidutiuguinans 2-20 wuRNAg
o 4ﬂ| | . a . . o dgl a dgj
WAZALTANUTZ@1 1IUWg calcite WAZHL volcanic clastic WIRAN UL RLULLLUANEN
. . dld (=1 1 1 a a ug/j 1Y
(clastic sedimentary rock) iidamznaudulgiiuiiuguanlnilssinnedin Ausidv

HIUAALENANN 0.1-1 IURALNAT WATWLENANANLSIWADE (31] 4.15-4.16)

o

31 4.15 PuLzIaas UavuFAaediu breccia limestone N3 clast WIWAULLTAARUUIALEUNIU
AWTNANSGINS 0.5-5 [IURLIAT. WU calcite vein uwnanidinuimuseauanulivuzmeas

(31 4.6)
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gﬂ 4.16 mafic pyroclastic rock slab L&AINITNITANEFIUBY rock fragment A9HU mafic

volcanic rock Naunalunngaae 7X7 wwmwmg (31 4.9 2.)

91l 4.17 volcanic clastic rock slab uansanmuzidaaznaudulnnjiluiiuganli a8

1A MaNgn 0.2x0.5 lwwAmNA? WU TuLTWUNAYREN B (31 4.11 n.)
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annnisanenialiindesqanssaduasineglad wudiaatsdoulunjlsznaulyl
AefMNTEIUTENINNEANABN (phenocryst) waztilaii (groundmass) Useanns 50:50 w3

wunwu lAwn Plagioclase, Pyroxene, Olivine, Volcanic glass kaz Opaque minerals

=S a o =3 1 =) s
maﬂmﬂﬂmnwmmmgﬂmmw (crystal form) wULNANAN1TTY (euhedral crystals)
fananneaNysnd (subhedral crystals) HudLAAa Plagiocase NNgLIsuLLUYN (lath) el
AuNANWINRAN e UseAd aiugUAmaLNNuEN (tabular) wazkange (microlite) (g1
- L 4 o , . 4, .
4.18) WATH An content Bg7¥14919 61-75 Teamilu bytowinte Us Pyroxene Nwugqulugy
w1 Clinopyroxene Wi Orthopyroxene TINGLaNTaE WULT Olivene NgzatgiduaIwIUNIN

a

KUl uazSawLus Chiorite MiiluusyAei (secondary mineral) (g1l 4.21)

a

o g \ = ¥ . Aa o
AN UT Lu@wumujwwuim N supolitic texture NU LT pyroxene 1NN
. ] . v d” v i
Clinopyroxene 233 Plagiocase el gﬂ wuluiienanda (glomeroporphyritic texture)

1o

=3 dgl . =® d' ¥
azHantianan (porphyritic texture) (4.19) dunanaenfndsznevldfagwsaanan
Plagioclase, Pyroxcene, Olivine, Volcanic glass @z Chlorite %GLﬂuLLinﬁﬂﬂﬁ AANTOULH
a a o o a A dal =&
n1an17uallluiantanaaiu waaeaneaiznisivaresivuiadunuuilenanlua
. d” a dl a =< . . .
(trachytic texture) LfluLuwummewmvmmﬂmmwmqﬂ (Plagiocase microlite) (gﬂ
o o 1 dgl =] ' .
4.19) wuanwauznisiadnldeesluiilonanug Orthopyroxene wae Clinopyroxene gﬂ
LAPIANHOIZLUBNTBUIUE19 (embayment texture) UAAIANHIUENITINUBINAN WAZHAN
douluUansuzaaunIInan (corona texture) aavuanuilaniaan (xenocryst) 184

Plagioclase, Pyroxene ua¥ Olivine T4AAAINUAZEILFI B UNANIEUINUINANNAN

neuduwsanuaniud (g1 4.20)

ARN9990UN 189U INANUTOUNUNATYIAEN A uaznunqyiaed B aglléidn
sznavld&qeus Plagioclase, Pyroxene, Olivine Volcanic glass a2 Opaque minerals
TnaidusAagfiluus Chiorite HgUnanus wuunananysniwazuanfianysnl danwoizaes
4” a =X dgj d” v a o d” dy ]
Wedwduwnunangy Wwiesen Wenendeu uaziansuzasunsanan tngillafudou

TngiduunwAagan
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XPL

PPL

2
g1l 4.18 awannusuBinuaesAuLzTaas (31U 4.15) wansansuziaiiou wanaand

e A oA

o = ) = - = = . A,
@ﬂﬁm:ﬁ"ﬂ’ﬂﬂgﬂN@ﬂLL?LL‘U‘UNﬂﬂmﬂyj?mu@:ﬁm@ﬂﬂﬂ@mu?m HTLAUAR Plagiocase ‘V]llqﬁ:ﬂ?’]\?

] o

wuuuie dztuiunanusnidneazglieefnaiugU@waanuin Juanula (carlsbad

twin) wans zoning uazidaudauwluniluufiognWdidia
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XPL

PPL

Ol

1 v
g1l 4.19 pawanuRuivLnsiuzsaas Nl rock fragment (31 4.16) LAASANHOIZIBLUA
uduniunangs uazilanandew dsznavlifaaus Plagioclase 45% Pyroxene 20%

Olivine 15% wazAN® LI Glassy material 10% Opaque minerals 10%
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XPL

PPL

Colona texture

Volcanic mafic

g1l 4.20 pawannueuivusiunznauqan IWiBwuNanEes (g1 4.17) nandaulugid

o =X . . dl v A Yo =
ANHUIaLNNNAA Tunanulanilasuaes mafic volcanic rock Gﬁmmuwgmimwaﬂ

wtlandaauifui1BaaInuuanataiuiy mafic volcanic rock WWNAELAEN A



XPL

Plg

Plg

PPL

Plg
Chlorite

Plg

7 2 ]
g1l 4.21 pawanuruivLsTasivuzaaad (31 4.15) uansiilaiulLL amygdaloidal #
sznaudiaeus Chlorite uaziamsuanulanilaanees Plagioclase udaulug] muRas

Pyroxene Wag Olivine AMNAIAL
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4.3 5504LAN
4.3.1 s1p@eALlsznaunan (Major Oxide)

AaNN1sARAaNAatNaug N &Y 5 faaeine (BJA, BJB, BJC, BJD, BJE) 11
Anw1sstiAN&a8A3T X-ray Fluorescence Spectrometer (XRF) [edLATnE 61 )
a9AUTTNALNAN WUFIHB1689ALIZNBUNAN et Si0, 26.50-46.48%, TIO, 0.57-1.62%,
ALO, 9.22-18.23%, Fe,0, 7.42-16.4%, CaO 6.20-10.40, K,0 0.48-0.75%, MgO 3.31-
8.08%, MNnO 0.14-0.26%, Na,0 0.34-3.11% waz P,0, 0.06-0.11% (A4M15$14 4.1) et
\aILiL TAS diagram (Le Bas et al., 1986) wudnsaasinsiiugun iiznamwunqniasaiy
fiuLztaas (Basalt) waziuuvaaasnnuaun s (Basaltic andesite) (31 4.22) iunenniy
Zr/Ti02-Nb/Y diagram (Revised Winchester and Floyd,1977) Wwu316 28819591191 1u
vhnununqidsaduiiuuzaeas wasfiuzaaasdfnueudled (31 4.23) et

WUy AFM diagram 9199 Irvin and Baragar, 1977 WU41AULaN WA A NANALE

Aungu magma series U3z tholeiite (31 4.24)

gﬂ 4.22 Total Alkali-SiO, Discrimination diagram (Le Bas et al., 1986)

299AUY N I WUNAEYIARES WusTTWARL T AR uAT LUz IO ARAN LA las



gﬂ 4.23 Zr/TiO2-Nb/Y Discrimination diagram (Revised Winchester and Floyd,1977)

29991721 N uNqeyRe AnluAuUzsaaduLA s AU I ARANWAWA a5

gﬂ 4.24 AFM Variaion Triangular diagram (Irvin and Baragar, 1977)

WLFNTAU 0 I LB NN TYRLNIIAATN magma series 152100 tholeiite

40
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4.3.2 ﬁﬁﬁlémifaﬂ (Trace element) wasa1AUNEN (Rare-earth element)

anN1sAARenFatnefiug InaIuau 2 faeene (BJA, BJB) NnANMIsslAN
Ra8138 Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) He3LAN N8 ]
909788 WAzaIAMNEN wudnAugen dsenevldsiae Al Ba, Be, Ca, Cr, Cu, Fe, K, Li,
Mg, Mn, Ni, P, Sc, Sr, Ti, V, Zn, Ag, As, Bi, Cd, Ce, Co, Cs, Dy, Er, Eu, Ga, Gd, Ge, Hf, Ho,
In, La, Lu, Mo, Nb, Nd, Pb, Pr, Rb, Sb, Sm, Sn, Ta, Tb, Th, TI, Tm, U, W, Y, Yb waz Zr Ingl
mwmﬁﬁmﬁlmmﬂfuﬁﬁmummiﬂmﬂummrfiw‘] WeRiAsziaiinae i (31 4.23)

1o a = o a % d} I 1 o 1 a A
wsan1ie wazasalulsdngiuresinganlnld aedauududgeandinidinssilagld

s1esAlsenaunan ualfAssalld

31 4.25 Ti/Yb-Nb/Y Discrimination diagram (Pearec, 1982) WUINMULETBAMALITLIUN U
qryiaenaNIsiaduliislulEnumanmInasuiayns (Mid Oceanic Ridge Basalt)
wsansnuua e g & (Volcanic Arc Basalt) a4fiad3iasnziniunasniiinann

1ARLLNINDULNN LAY
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Cabanis and Lecolle, 1989

gﬂ 4.26 Y-La-Nb Discrimination Triangular diagram (Cabanis and Lecolle,1989)
1A a = a 491 v =
WUQ’]MMQL?J’\iWU?LQMWMN"}QJL"’QﬁlflLﬂ@?.lulu?ﬁﬂ’]‘WLLfJﬂ@‘ﬂNLL‘LI‘LIL‘V]ﬂﬂL?Iqﬂ@’lﬂﬂﬁ{'ﬂ?

(Normal Mid-Oceanic Ridge Basalt)

All = Within-plate tholeiitic basalts

B = E-MORB Meschede, 1986

C, D = Volcanic-arc basalt

D = N-MORB

31 4.27 Nb-Zr-Y Discrimination Triangular diagram (Meschede,1986)

WugFnEn WL UNUNRREAATW AN NI ARANLULNIINANAN NS
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¥ 2 =2 a Y ia a a =
mnvl,mfazl,l,mmwmu “’N’&’]NW?D’JLﬁ‘i‘qZﬂdlmqqﬂuﬂu@jL‘IJ’]LLV\IU?LQMWMNQE]&IL“’QEN

Lﬁm%ﬂmmwmé’@mmuLﬁ@mﬁn’mmmmqm (N-NORB) \in2uannuinun9iin (primitive

magma) L3R ansaanazataaasiuvile (lava) Unnduiialandauu (upper

1
= o

mantle) udaiiansauduiuuuaInalidulaanlanunsuazuandasananniuluings v

TiulunmaynsuandaeananiuianIsuEaEafuNayns waziaduineniainaig

ANNT AIULAIUNSIRLAT 51611800 2BNBNLNANANNT TuTaqTulF NI ayNg

3

v
a T~

dulpamauldnnaufuNunAn®1a1n Chondrite-normalized Rare-earth element LAY

primitive-mantle normalized diagram (Sun and McDon,1989-REE) Tmﬂ%gﬁ@wﬁmﬂmn

A

Nakamura et al (2006) WuanAugan WLz MnuNqiaaeda Indiaasuazag Tulay

a

P UALINaNILINANENNT UsnnNaynsawhanauls (31 4.28-4.29)

—— Nakamura et al., 2006

g‘ﬂ 4.28 Chondrite-normalized Rare-earth element (Sun and McDon,1989-REE)



gﬂ 4.29 primitive-mantle normalized diagram (Sun and McDon,1989-REE)

=== Nakamura et al., 2006

00 4@

o

ATUAN B

Zone of Normal Mid-Ocean Ridge Basalts

from the Southern Central Indian Ridge

Sample BJA
Sample BJB
Sample BJC
Sample BJD

Sample BJE
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P99 4.1 BITULAN SIEMAN 516]78498E UATEIRUILNN ANFRatetiugan Wi

WUNAEYIREN ATIANT 91TDIUIAN AN TN
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Sample No. BJA BJB BJC BJD BJE
Major oxides (wt%) by XRF
Sio, 35.85 46.48 26.50 34.90 32.00
Tio, 1.62 0.70 1.19 0.74 0.57
ALO, 14.59 18.23 9.22 14.1 11.2
Fe,O, 13.74 7.42 16.4 8.16 8.21
MnO 0.21 0.17 0.26 0.17 0.14
MgO 8.08 4.50 5.75 3.37 3.31
CaO 6.72 6.72 6.20 7.63 10.40
Na,O 0.46 3.73 0.34 2.80 3.11
K,O 0.72 0.48 0.75 0.52 0.72
PO, 0.11 0.069 0.09 0.06 0.08
LOI 4.67 3.74 9.48 3.30 4.57
TOTAL 86.77 92.24 76.18 75.75 74.31
Trace element and Rare-earth element Data (ppm) by ICP-MS
Sample No. BJA BJB Sample No. BJA BJB
Ba 508.2 264.8 Pb 6 9
Ce 14.7 7.6 Pr 2.39 1.12
Cs 1.2 0.3 Rb 18.4 4.4
Dy 6.03 3.34 Sr 502.2 718.2
Er 3.70 2.14 Sm 3.5 2.5
Eu 1.30 0.81 Ta 0.5 0.5
Gd 4.33 2.45 Tb 1.03 0.54
Ho 1.32 0.70 Th 1 0.2
K 0.6 0.4 Tl 0.5 0.5
La 4.3 1.4 ™™ 0.65 0.36
Lu 0.61 0.34 u 0.38 0.08
Nb 3 1 Y 32.9 18.1
Nd 11.5 6.1 Yb 3.8 2.3
P 0.05 0.03 Zr 129.9 92.1
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