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‘The dream: project Mohole

| A Hale in the Bottom of The Sea

THE CRUST OF THE EARTH
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Deep drilling in the oceanic basement =
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Deep drilling in the oceanic basement
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Oceanic Core Complex
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A journey towards the Moho:
IODP Expedition 360
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IODP Expedition 360
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Deep drilling in lower crust
Atlantis Massif
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Deep drilling in lower crust
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Deep drilling in lower crust
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Towards a new model of seafloor accretion? —
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Deep drilling in the mantle
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Leg 209 peridotites: a window in the depleted mantle

» Peridotiti fortemente impoverite (e.g., Godard et al., 2008; Suhr et al., 2008)

* Re depletion ages etremamente antiche — fino a 2 Ga (Harvey et al., 2006)
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Oceanic crust
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Liu et al., 2008, ™
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“The Earth’s mantle is more
depleted than previously

MW hﬁ; §'qltgs et al,, 2011; Byerly and Lassiter, 2014; Mallick et al., 2015; Day et

al., 2017; Sanfilippo et al., 2019; Stracke et al., 2019; Willig et al, 2020; Sanfilippo et al., 2021...
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Deep drilling in the mantle

Leg 209 peridotites: fluid alteration and global cycles
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Next step: Kane OCC lower crust and mantl
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Next step: Kane OCC lower crust and mantl

Objective 1: Test the seismic and geologic interpretations of the

Kane OCC sub-surface structure @ 3y
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Next step: Kane OCC lower crust and mantl

—

Objective 2: Test the variability of crustal architecture with
decreasing melt flux in 3D
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Next step: Kane OCC lower crust and mantl

Objective 3: Examine hydrothermal alteration processes in lower
- crustal and mantle lithologies as a function of depth and temperature
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Next step: Kane OCC lower crust and mantl

—

Objective 4: Explore heterotrophic and chemolithoautotrophic
lifestyles in the lower oceanic crust and upper mantle
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Liet al,, 2020, Nature

Ginny Edgcomb and Chris MacLeod sampling the
most promising cores during Expedition 360




Deep drilling allows us to investigate the
interconnected magmatic, tectonic, hydrothermal,

and microbial processes active in seafloor spreading

and during the evolution of oceanic lithosphere that
are responsible for the unique characteristics of
more than 50% of Earth’s solid surface.

EXTRUSIVE
LAVAS

(2) Brecciated glassy pillow
lava margin
U1301B1R-1,0-18 cm

(b) Curved glassy pillow
lava margin
U1301B 24R-1,17-36 cm

(c) Vesicular massive lava flow
U1301B 18R-2, 72-92 cm

SHEETED
DIKES

(d) Brecciated dike margin
12560 161R-2, 17-35 cm
(e) Swuifide-impregnated dike
margin breccia
12560 140R-1, £2-45 cm

(F) Muiltiple cross-cutting dikes
12560 166R-1, 87-102 cm

LOWER CRUSTAL
GABBROS

(g) Dike-gabbro contact: upper
crust-lower crust boundary

12560 213R-1, 43-51 cm

(h) Contact between gabbro
and quartz-rich oxide diorite
12560 214R-1,25-35 cm

(i) Gabbro cut by grano-
blastic dike
Ul473A 32R-6A, 29-55 cm
(j) Layered gabbro (coarse
and finer grained layers)
Ul473A 13R-1, 1241 cm

CRUST MANTLE
TRANSITION

(k) Gabbro-serpentinite contact
U1309D 227R-2, 27-43 cm

() Gabbro-troctolite contact
U1302D 11R-1, 86-99 cm

(m) Foliated serpentinite cut by
gabbro dike
U1302D 235R-2, 98-113 cm




