15°S

15°15'S

15°30'S

15°45'S

16°S

16°15'S

175°30'W 175°15'W 175°W 174°45'W 174°30'W

N ’qt‘ (]
5

[T TR 1 . 5 2N Geological Map of the Mangatolu Triple Junction

"
/| ] O ok AR A 2020
"'t"f_\lh_ 1 ) ‘-‘) ' x ) - M | [ ) / % sl s R V3 ) | uOttawa METALEARTH R. Mensing'#, M. Stewart>, M.D. Hannington'?, A. T. Baxter’, D. Mertmann* i GEOMAR
N/ ' ' o/ " ' GEOMAR Helmholtz Centre for Ocean Research Kiel, 24148 Kiel, Germany
2 Department of Earth and Environmental Sciences, Mount Royal University, Alberta, Canada
3 Department of Earth and Environmental Sciences, University of Ottawa, Ontario, Canada
*Geodynamics, Martin-Luther-University Halle-Wittenberg, Germany

15°S

‘ 3

This 1s Metal Earth Contribution Number: MERC-ME-2020-024

Legend NW Geological Profiles of the Northern arm SE
Linear features A TN A

Geological Formations

1100 1100

) ) . e Spreading axis
Off-axis volcanic formations p g 1300

- Volcano Other features

1300

1500

1700

1900

Depth [mbsl]
© X
o o
o o

2100 2100

. Summit crater

2300

- Off-axis fissure ridge 7,'\\\’ Seafloor massive sulfide (SMS) zzz
- Off-axis volcanic high

2300

15°15'S
il
s

2500

\ (2700

% SMS Plume

1500 1500

1700 1700

toaVr | Tectonized off-axis volcanic ridge

1900

. . . 2100
- Off-axis volcanic ridge

2300

1900

0
il
.u

Depth [mbsl]

2100

2300

"
V.E. 10 x |
2 20 18 16 14 12 10 8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

NCO-VOlcaniC formations Distance from Spreading Axis [km]

- Inner rift valley
NNW Geological Profiles of the Western arm SSE

- Axial volcanic ridge MTJW Basin

1700

1700

3 —

-
©
o
o

1900

cVr | Central volcanic rise

Depth [mbsl]

2100 o 2100

2300

- Outer volcanic ridge

1800 1800

orr | Outer rift rise

- Outer rift valley =

’, kd
V.E. 10 x '
28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 2 4 6 8 0 12 14 16 18 20

Back-arc crust formations Distance from Rift Center fka]

- Subsided tectonized back-arc crust

2000

N N
N o
o o
o o

2200

Depth [mbsl]

2400

15°30'S

w Geological Profiles of the Southern arm

MTJ-S1 MTJ-S2 Basin

itBac | Inner tectonized back-arc crust I

1900

2000

.....
'''''''''

sBac | Sedimented back-arc crust

2200

2400

2600

- Remnant back-arc crust ridge 2600

otBac | Outer tectonized back-arc crust

FRSC; Basin

1400

1600

Arc crust formations

- Remnant arc crust ridge

1800

) N
o ©
o o
o o

2000

Depth [mbsl]

2200

—— —— — — —— —— —
v .

2400

stAc | Subsided tectonized arc crust

3 g

tAcf | Tectonized arc crust flank

1900 1900

2100

15°45'S

N N
@ =
o o
o o

sAc | Sedimented arc crust

2300

Depth [mbsl]

N
o
o
o

2500

g
0

2700

- Tectonized arc crust 2700

14 12 10 8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Distance from Spreading Axis [km]

Other formations

- Deformation zone Figure 1: Geological Cross-Sections of the MTJ with the surface geology extrapolated onwards

Absolute timing in Ma: <14.0 <7.0 <3 <0.18

Relative timing _ . Lau Ridge riftin
Lau Ridge formation | | | Basingspread?ng

Formations Tofua Arc formation Tofua Arc rifting MTJ rifting MTJ spreading

Volcanoes
tectonized Volcanoes I BN BN B .

Volcanic field

Off-axis fissure ridge

Off-axis volcanic high

16°S

Off-axis volcanic ridge Il BN BN BN BN EE . Il BN BN B BN B .

‘HIIJ

Tectonized off-axis
volcanic ridge

Inner rift valley

Axial volcanic ridge

Central volcanic rise

Outer volcanic ridge

Outer rift rise

Outer rift valley

Subsided tectonized
back-arc crust

Inner tectonized
back-arc crust

Remnant back-arc
crust ridge

Outer tectonized
back-arc crust

Remnant arc crust ridge Il BN BN BN BN Em . N BN BN BN BE B .

16°15'S

I
I
I
C
[
(T
P
Sedimented back-arc crust - - T T T T T T E T T T T E T E T T T T
|
|

Subsided tectonized
arc crust

e
| § ! /| 5 i ’ 4 » J
Plate Carrée - D WGS 1984 | | 1dX R 4 5 Tectonized arc crust flank EE BN BN BN BN BN BN EN BN BN By BN BN BN e

. )

Thk'@ background is the 2019 GMRT integrated with
KShiptracks as multidirectional hillshade.
I N

Sedimented arc crust I BN BN B BN B . HE BN .

" -'. I | ' ' AS _ J ] N Tectonized arc crust Il B BN B B N . . & & |
' ! ’ .

;:r : .‘ 0 5 10krn ‘ \ fe - S ’ g _
b A, L\ ¢ é. ;3 : [} i3 l?’_ ; | ; | 'i\; . AP % ! Deformation zone *
‘ s \ | ‘#.!?" i

-

- o o - - E— E— ‘ ' . — — Figure 2: Geochronological chart of the Formations of the MTJ. Dashed lines indicate a possible time of origin of the base for these formations

175°30'W 175°15'W 175°W 174°45'W 174°30'W



