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IODP Expedition 383
(proposal # 912 - October 2016)
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Southern Ocean and Antarctic Circumpolar Current

IND‘A'\J‘AE

outhern O .
=——%9, Y s, PACIFIC

2 W

‘;

Th
SAMW Sul
AAIW  An e Water
</ o diate Water

gl |ATlanTic

Carbon Storage

Overturning Circulation
High-low Latitude Connectivity
Stability of Antarctic ice sheets

AN NN

-2.00 -1.75 -1.50 -1.25 -1.00 —0‘.75 —0‘.50 —0‘.25 0.‘00
log10(m/s)

Courtesy of T.Jung, AWI



Context

—
80° 88 03 > + + + &
N 87°30" ARCTIC -
OCEAN .
120°E 150° GREENLAND .
~ . .
60° + - + s - B .3, + +
ASIA v . \' * oo * . .'
N T % e e h R
¢ - S, Sl
. '_’- AMERICA . 5
P + o THRAEEY v, -, 44 +
3 “ ) e oy % i
&t .
. N 0¥y oW T b ¢
* o X2, - A Lo e
g e B . e
.:-c ‘o 7 g " . AFRICA
LR ALY + R " Pl . +
. . s #
o, SOUTH ATLANTIC R .
‘" AMERCA oc 5 o
+* . - - R .
. . 5 LI s :. y .
. 3 . e
40° ! . S “-.lll.... . e
o . ) L . .
e ‘e ® bod
‘v e . . ety *
 Z e '
60° |‘ .
S * SOUTHERN ® . .,
| Dy 382
374 M) renessas )
L : 379
_' —__________ EE— B P
90°E 120° 150°E 180° 150°W 120° 90° 60° 30°W 0° 30°E 60°

DSDP Legs 1-96 (), ODP Legs 100210 (s), IODP Expeditions 301-348 (s), IODP Expeditions 349-371 (s)



Mio -Pleistocene Dynamics of the Southern Ocean
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Up to 8 Myr back

Pal| Eocene [Oli| Mio | Pliocene

Pleistocene [

Holocene

——— Zachos et al. (2008)

——— EPICADome C
Lisieck & Raymo (2004) ——— NGRIP Marcott et al. (2013)

‘ S. Hemisphere Ice Sheets
|

LN Hemisphere Ice Sheets

|

HadCRUT4

60 40 20 5

Myr Before Present

1 300 100 20
kyr Before Present

| 1950

Burke et al., PNAS 2018

Investigate the Pliocene-
Pleistocene atmosphere-ocean-
cryosphere dynamics of the
Antarctic Circumpolar Current

(ACC),

and their role in regional and
global climate and atmospheric
CO, based on sediment
records with the highest
possible stratigraphic resolution.
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Major challenge: Weather & seas
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Major challenge: Weather & seas

Tue 2018:96.25 12:00 L
pc

R SR NGR A
S R NS e Y Wn

\l\\\v-‘(m-(/( [
}’(L s e ek 51 5
*-r‘r'(‘"*‘r'r‘r‘r'r-r-:—r—-vw(((((r-‘\ "“\“\"\N-r'r'r’r‘rr'rM’\» i
e e T R T R N\ B e e e e e N S 7
"'*"?,r‘r*r*r*r*r‘ﬂ‘rrﬂ"ﬂ‘ff“.k' g A ANSNAY - P

A s i e ,-rrr-—-rr-»\r-(,_{;”ma :\ AN o o ol o o
"‘r‘rra—rr-mt-rﬁ"r‘r“\r?—?'*'\\ {'ﬂ\""\'\é"{,—-(rv(—.;—iu
Tl ad ot 1 ol of ol aval ol C¥ adaNENPd) il | PSR Vi L\

T e 7 o et N Oy & S U b [
r(f’(«a—rr«»\m\‘l NSO =0 Z 1
(("4"""\-\‘\’\”\(( ‘1)!’;7 i

£ »w\\\\\\mzz(/iiii \{!

2 ii =1 A AR AR AT

7 e AR o AR

77/ P RN NS ESE %-,‘*\,"\

i (Ll °\\\\*\\»-/1/‘_\\\\\

~Nr L AN ot O\ \

N T T AN

o

Snmv depxh‘
Thunders!orms
o ) Temperature |

W Waves @

Swell &
L Swell2: @
o+ Swell31 @ b
ETA: y quy/avc? “ | Al
Sat/Sun o
night

®




Expedition 383 Sites

Sites are located at latitudes, water
depths where sediments allow the
application of a wide range of
siliciclastic, carbonate, and opal-
based proxies
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Lost 34% of our Coring time to weather/seas

I0DP Expedition 383 Operations Calendar In port, 5.8 d

Monday Tuesday Wednesday Thursday Friday
20 21 22 23 24
Punta fueling
X383 starts

Arenas

Scientists Board (cabo negro)

Transit to South Pacific

transit, 19.8 d
on site, 36.1 d

Time lost to

weather/seas: Mech. breakdowns, 0.4 d
34%

drilling &
coring, 23.4 d

logging, 0.0 d
other, 0.1 d

.




depth, m core below the seafloor (m CSF-A)

Core Recovery during Expedition 383
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depth, m core below the seafloor (m CSF-A)

Core Recovery during Expedition 383
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Chilean margin sites — U 1542 - U544

v" Depth transect to

reconstruct the strength
and variability of the ACC
entering the Drake Passage

'

\H1544

v" Record Pacific Deep Water
(PDW) and Antarctic
Bottom Water (AABW) -
Ocean circulation
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v" High resolution record
(U1542 ~30cm/kyr)

v" Long-term Patagonian ice-
sheet dynamics
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Chilean margin sites: U1543
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v' Excellent stratigraphy
—> Biostratigraphy
—> Paleomag

All 31 polarity boundaries from the
B/M to the C3Br.2r observed

v'  Relatively constant Sed rate:
5cm/kyr

v" = Eastern South Pacific Reference
Record for the past ~ 8Myr



depth, m core below the seafloor (m CSF-A)

Core Recovery during Expedition 383
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U1539 Summary

Depth CCSF-A (m)

Central South Pacific sites

U1540 Summary

U1541 Summary

0.78 Ma Brunhes/Matayama
0.99 Ma Top Jaramillo

1.78-1.95 Ma Olduvai
2.13-2.15 Ma Reunion
2.58 Ma Matuyama/Gauss
3.03 Ma Kaena

3.60 Ma Gauss/Gilbert
4.49 Ma Nunivak

6.03 Ma Bottom Gilbert

7.14 Ma C3Bn
7.64 Ma C4n.1r




‘..‘_ < \/ 2636 m recovered by APC corlng

v’ Continuous records back to the upper Mlocene
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