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SUMMARY

(3 & 2 o 7

I. Title

Geophysical investigation on upper-mantle structures of

Australian-Antarctic Ridge

II. Purpose and Necessity of R&D

Australian-Antarctic Ridge is one of divergent plate boundaries defining
the Antarctic plate and remains poorly understood. Although the
Antarctic plate can affect neighboring plates in various tectonic events,
its tectonic roles have not been properly evaluated because of its
remoteness. Here we aim to reconstruct the tectonics of
Australian-Antarctic ridge wusing the recently acquired shipboard
magnetics. In addition, we aim to characterize the upper mantle of the
ridge system, which may have resulted in the distinct tectonics of the

Australian-Antarctic ridges.(The title may be changed if necessary.)
II. Contents of R&D

There are clear indications that KR1 and KR2 ridge segments have
been thermally affected. If a broad thermal anomaly were present over
KR1 and KR2, the Balleny transform between KR1 and KR2 would be
affected. In this study, we aim to infer what geophysical aspects of
Balleny transform would been influenced and their manifestation. In
addition, we aim to draw the dimension of Macquarie plate based on

the new finite rotation model.



IV. R&D Results

We compared seismic coupling coefficients of various transforms located
near hotspots. In this analysis, the ridge transforms close to the
hostpots have higher coefficents than the others. It implies that the
upwelling materials could change the thermal structure of transforms,
which would lead to alter seismic couling along the given transforms.
For Balleny transform, we identified its thermal structure can be
smaller than the previous study. The more detailed numerical validation
is necessary to determine the plume-transform interactions. The
Macquarie plate has been identified by the wide spread intraplate
earthquakes. However, the new finite rotation model indicates that such
seismic zone may be the diffuse deformation boundary between the

Australian and Macquarie plates.

V. Application Plans of R&D Results

The geochemical results based on the samples from the KR1 and KR2
segments indicate that the Cretaceous volcanic activities of New
Zealnad, southern Australia, and Balleny Island show the same
characteristics with the ridge samples. This might lead to swell
hypothesis rather than mantle plume that a swell arising from the
upper mantle would cause wide spread volcanism in this area. Its
residual components may still remain in the upper mantle. To evaluate
such hypothesis, we need to identify the spatial limit of the swell using
the current research results. In addition, we aim to build computational
geodynamic model linking the Balleny transform faults, KR1 segment,
and Balleny volcanism.



0

o
el

=K

Hr

T 7]

B/

XM

A1

A2 =we] 7

A1 A ATwE B2 Ay

1

w
B

T

B/

XM

A1

A2 A gerjd=

o



af
4l

3
5

€]

_g]

3

9

_o/]

} = (oceanic spreading center)©] 2} il %

o

§ 52 2t

0

H .

Sk

(decompressional melting) ]
< AA

o, AA o

1

=

Q]
i

A

3}

% 5 (plate tectonics)oll

[e)

T

A PR Rt

™

€l

% 9}éll ¥ (mid-ocean ridge)
1

14 gk Al

0

-

T

o)

Ho1EAME
s

il

oM A

=

ﬁo

3f

wof flow, I

(e]

ol 7}
|

[

4
A AT g Wkl 3 A9

i ek 80,000 km= *] 7=l

ol
el
U
NJo
xr

Tor
e~

o

wjr

el

R

™

—_
fite)

}

o
pad

dS 7FA AL Ao (2" 1), o] ¢

A

A

—
file)

o

o)
B

o

o
s

2
ol
el
o
B
o
o
Nfo

0

il

e
Tor

o

ol
50

o)

—

il
o)

<
o
ﬂ.o

o
)

Qof 1}

&l & ol A 2]

=0

Nfo

[e]

qs =¥ F

™
i

1o 2 W3 % ti(Shaw and Lin, 1996).

ﬁo

A $E end-member® &3 F

o o]

]

pZS

)

—~
fite)

~O0

o

dr

mJ
Al

714

-members ©]

p 84

3+ end

o]

—_
"o

~
00

Nfo
A

—_
fite)
.

XO
o

M
4r
i~

Nfo

—_—

<

£ 9] thermal structure, 3

Ft}(Chen and Lin, 2004). v}z
A7 wiEol o}

R

k9

FHBATE EA

o] A& AFtH o

=1
[}

A\ 7te] o 5}

A HE A Gl AA

JA Aot

—
fite)

,mo

i

o
)

—~
file)

X

el
o
Kin

o

oA 71 T8

= ==
= [e)

A
B
gmo

o

il

ol



90’E

180° Gravity

a9 1 =3 TRy 8ol = (Sandwell and Smith, 2009). Zb A 7Z}39]
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