
0 5 10 15 20 25
0

100

200

300

400

500

600

V

Ti /1000

Low-Ti IAT
BON IAT

MORB

BAB MORB

Alkaline

10 ARC<20>OFB

50

100
N-MORB

{`VN-v

TiO2 

 Yb

0.1 1 10 100
0.1

1

10

Nb /Yb

OIB array (deep melting)

MORB array (shallow melting)

Th Alk

N E

E-MORB

N-MORB

OIB

0.1

1

10

100

1000

Th Nb La Ce Pr Nd SmZr Hf Eu TiGd Tb Dy Y Er Yb Lu Al V Sc

{`VN-v

0.01 0.1 1 10

0.01

0.1

1

Zr/Ti

Nb/Y

Basalt

Andesite/Basalt

Rhyolite/Dacite

Alkali Basalt

Trachy-Andesite

Trachyte

Alkali Rhyolite

Phonolite

Tephri-phonolite

Foidite
N-MORB E-MORB

OIB

Zr Y*3

Ti/100

C

D
AB

A, B = Island-arc

B = Ocean-floor

B, C = Calc-alkali

D = Within-plate
N-MORB

E-MORB

OIB

Zr/4 Y

Nb*2

AI

AII

B

C D

AI, AII = WP Alk.

AII, C = WP Th.

B = E-MORB

D = N-MORB

C, D = VAB

N-MORB

E-MORB

OIB

La/10 Nb/8

Y/15

*
*VAT

N-MORB

E-MORB

Alkaline

Calc-alkali
Continental

OIB

basalt

Vampire-
Narchilla unit  
({`VN-v)

Intercontinental
rifts

Back arc basin

Th Ta

Hf/3

A

B

C

D

A = N-MORB

B = E-MORB

D = Arc-basalts

N-MORB

E-MORB

OIB


