Preliminary results on the composition of the Antarctic mantle below the Terror Rift, Western Ross Sea
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5. Conclusions and implication

for rift plumbing system and lava composition
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Location of studied samples

* Magmatic rift part of the WARS
* Youngest phase of extension
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Mainly alkaline, explosive volcanism

Volcanism age: from 4.6 to <1 Ma

Sample location 1/2



Location of studied samples Dredge DRO3 End of sample location

_—
-~
End o
e
e
Start '
v e
Franklin i
~lIsland e s
g | { — =
f - | ‘9 From cruise report, NBP25-01
i Coco Channel \‘ .
| Mounds - DRO03-G1: Glass bearing lava samples
| ! | _—m
| | |

| | - DR03-G2 : Amphibole bearing lava samples

| “‘ - DRO03 -G3: Xenoliths 4
jstad \ , - DRO3 -G4 : Volcanic breccia V
: QL | | Il - DRO3 -G5 : Mingled lava ’ &

‘ - DRO03 -G6 : Cauliflower
- DRO3 -G7 : Eratics

Tominaga et al. (2025) o S X:P;/,h
, e 2 50
ruly, 2

Squid ridge : <10 ka volcanism? /,/,,,,,,,,,/,,,//mm/mf’_m“"“P- Peudor, i,

Sample location 2/2



Various sizes, shapes and lithologies among selected samples
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-> Constrain the (thermo-chemical-deformational) history of the heterogeneous mantle below Squid Ridge
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Selected samples cover a wide range of lithologies and deformation styles

Clinopyroxene (Cpx)

Cpxnite
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Dunites, harzburgites and lherzolites
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From A. Cross

Melt-rock interaction during deformation by dislocation creep

Ol1 + meltl + spl1-> Cpx1 + Spl + OI2 + melt2
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Band Contrast
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Dunites, harzburgites and lherzolites
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Lherzolite (DR03-G3a)

From A. Cross

Melt-rock interaction during deformation by dislocation creep

Ol1 + Opx1 + £ Cpx1 + meltl = Cpx + Spll + OI2 + Opx2 + melt2

1 mm
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Clinopyroxenites

(1) Cpx1 + OI1 + Spl + Phl

I Petrology 5/10



Clinopyroxenite
DR03-G3k : Cpx1 + Ol1 + Spl + Phl

DR03-G3b

(1) Cpx1 + OI1 + Spl (+ PhI?)
— (2) Amp (+PhI?)
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Amphibole/phlogopite formation in peridotites

Hb-Lherzolite (DR03-G3i)

(1) Ol + Opx + Spl (+Phl?)
lcm (2) Cpx + Amp
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Amphibole/phlogopite formation in peridotites (1) Ol + Opx + Spl
(2) Amp
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Surrounding lava and late fractures within xenoliths
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Surrounding lava and late fractures within xenoliths End of petrological
characterization

Cpxite (G3b)

In lavas: Amp + Cpx + Ol + glass
In fractures: Amp + glass + Ol +
Cpx + Fe-oxides

In fractures: Ol + glass + Cpx
+ Plg + Qtz + Fe-oxides
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Clinopyroxenites and Hb-lherzolite — mineral composition
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Peridotite mineral composition suggests that they are residues of melting
(5-15%) with increasing melting from lherzolites to dunites (except for Cpx)

Pyroxenites: highly fertile (more than previously described pyroxenites?)

Hb-lherzolite: refertilized peridotites?

melting %

Oxide concentrations in wt%

5_

v Cpx
A
5%
[ ] o A
PM Cpx
10% N
o0 &
15%
(o]
@]
Vv 20%
o
1I2 1I3 1I4 1I5 1I6 1I7
MgO

Clinopyroxene - pyroxenite

Al 03wt%

»

I MgO | I

Volcanic Field  Pyroxenite
W Oc C WbOw M O Am
TerrorRit VA %O MO
Rossisland VA OO MO &
Mount Discovery V v [ % © W O Ll
Mount Moming WV ¥ u Odp
Southern Local Suite V v [] % © W ° L

Martin et al. (2021)

Mineral chemistry 1/2



XMg

Surrounding lava and late fractures within xenoliths — mineral composition
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Glass composition in fractures (G3k)
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Very low in Cr, Mn, Ni
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Thermobarometric estimates

Pressure (kbars)

P and T from opx-cpx pair composition (Putirka, 2008)
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Some preliminary conclusions from sample petrological analysis

~ time

Cpx + Al-Spl + Ol (+ Phl?)

Clinopyroxenite
g formation

A

Anhydrous cumulates?
Nature of the melt(s)?
Timing of formation

Ol + Opx = Cpx + Spl

Peridotite deformation
& melt-rock reaction

Nature of the melt(s)?
Timing of melt-rock interaction?
Same timing between D, Hz & Lz?
Rift-related or inherited?

Amp + glass + Ol + Cpx (+ Phi?)

Amphibole
formation

Timing of formation?
Nature of the hydrous agent(s)?
Temperature of formation?
Different T when brittle vs viscous?

v

Brittle fracturing, lava

injection and xenolith
emplacement
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Pressure (kbars)
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Comparison with previous studies — geotherm and plumbing system
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Comparison with lava composition End Of Cor_lclu:%lons and
implications

Two volcanic chains
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Comparison with lava composition
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