
Within−PlateWithin−Plate
LavasLavas

Island ArcIsland Arc
LavasLavas

MORBMORB

10 20 50 100 200 500

10
³

2×
10

³
5×

10
³

10
⁴

2×
10

⁴
5×

10
⁴

Zr (ppm)

Ti
 (p

pm
)

d

Zr/4 Y

2Nb

WPAWPA

WPAWPA
WPTWPT

WPTWPT

P-MORBP-MORB

VABVAB

VABVAB
N-MORBN-MORB

a

3×YZr

Ti/100

IATIAT

MORBMORB

CABCAB

WPBWPB

b

La/10

Y/15

Nb/8

N−M
ORB

N−M
ORB

E−M
ORB

E−M
ORB

Alkaline
AlkalineCa

lc−
alk

ali
ne

Ca
lc−

alk
ali

ne

Th
ole

iite
s

Th
ole

iite
s

OrogenicOrogenic
(compressive)(compressive)

domains (island domains (island 
arcs,active arcs,active 
margins)margins)

Late−Late−
to post−to post−
orogenicorogenic

(compressive(compressive
to distensive)to distensive)

intra−continent.intra−continent.
domainsdomains

AnorogenicAnorogenic
(distensive) domains(distensive) domains

c

BABBAB

ARCARC OFBOFB

Ti
/V

=1
0

Ti
/V

=1
0

Ti
/V

=2
0

Ti
/V

=2
0

Ti/V=100
Ti/V=100

Ti/V
=50

Ti/V
=50

0 5 10 15 20 25 30

0
10

0
20

0
30

0
40

0
50

0
60

0

Ti (ppm)/1000

V 
(p

pm
)

MORB an
d B

AB

MORB an
d B

AB

OIB & WABOIB & WAB
Ar

c 
th

ol
ei

ite
Ar

c 
th

ol
ei

ite

e

~178 Ma basalts
in West Kunlun
in this study

~174 Ma basalts
in Tianshuihai-
Qiangtang blocks
(Jian et al., 2019) 

~195 Ma basalts
in bimodal volcanic
suite in Karakoram
(Zhou et al., 2019) 


