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IODP Expedition 383: Plio-Pleistocene Dynamics of the 
Pacific Antarctic Circumpolar Current (DYNAPACC)



Expedition 383 Scientific Party



Frank Lamy*1, Robert Anderson2, Helge W. Arz*3, Giuseppe Cortese4, Oliver 
Esper*1, Karsten Gohl1, Ian Hall5, C.D Hillenbrand6, Christian Hübscher7, Carina 
Lange*8, Lester Lembke-Jene*1, Alfredo Martinez-Garcia*9, Ulysses 
Ninnemann10, Dirk Nürnberg11, Katharina Pahnke*12, Alina Polonia*13, Joseph 
Stoner14, Ralf Tiedemann1, Gabi Uenzelmann-Neben1, Gisela Winckler*2

*lead proponents

IODP Expedition 383
(proposal # 912 – October 2016)



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

Southern Ocean and Antarctic Circumpolar Current

Courtesy of  T. Jung,  AWI



Context

382

379
374



Plio-Pleistocene Dynamics of the Southern Ocean

Investigate the Pliocene-
Pleistocene atmosphere-ocean-
cryosphere dynamics of the 
Antarctic Circumpolar Current 
(ACC), 

and their role in regional and 
global climate and atmospheric 
CO2 based on sediment 
records with the highest 
possible stratigraphic resolution. 

Burke et al., PNAS 2018
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Major 
challenge: 
Weather 
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seas

Photo Credit: Christina Riesselman



Major challenge:  Weather & seas



U1539

U1540
U1541
ETA: 
Sat/Sun 
night

U1542

3 Chile Margin

Sites

Major challenge:  Weather & seas

Lost planned Southern site



Expedition 383 Sites
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Sites are located at latitudes, water 
depths where sediments allow the 
application of a wide range of 
siliciclastic, carbonate, and opal-
based proxies



Lost 34% of our Coring time to weather/seas

Time lost to
weather/seas:
34%

In port, 5.8 d

on site, 36.1 d
transit, 19.8 d

WOW, 
3.8 d

WAC, 8.5 d

Mech. breakdowns, 0.4 d

other, 0.1 d

drilling &
coring, 23.4 d

logging, 0.0 d

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
MAY 19 20 21 22 23 24 25

X383 starts 
Scientists Board

 Punta 
Arenas 

fueling

(cabo negro)
Departure

26 27 28 29 30 31 1

Transit to South Pacific
U1539
(CSP-2B)

JUNE 2 3 4 5 6 7 8

WOW U1540

9 10 11 12 13 14 15

U1540 (CSP-7A) Transit

16 17 18 19 20 21 22

WAC U1541
(CSP-1A)

WAC

23 24 25 26 27 28 29

Weather avoiding course (WAC)

JULY 30 1 2 3 4 5 6

WAC U1542  (CHI-4B)

7 8 9 10 11 12 13

U1543 (ESP-1B)

14 15 16 17 18 19 20

U1544 (CHI-1C)        Transit around Cape Horn
EOC

Punta Arenas

operations transit mechanical portcall wow wac

U1539 (CSP-2B)

 IODP Expedition 383 Operations Calendar

WOW

WOW



Core Recovery during Expedition 383

Complete 
recovery & 
continuous splice 
of all but 1 sites 
with APC coring



Core Recovery during Expedition 383



Chilean margin sites – U1542 - U1544
ü Depth transect to

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

ü Record Pacific Deep Water
(PDW) and Antarctic
Bottom Water (AABW) à
Ocean circulation

ü High resolution record
(U1542 ~30cm/kyr)

ü Long-term Patagonian ice-
sheet dynamics

U1542

U1543

U1544



Chilean margin sites: U1543

ü Excellent stratigraphy

à Biostratigraphy

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

ü Relatively constant Sed rate: 
5cm/kyr

ü à Eastern South Pacific Reference 
Record for the past ~ 8Myr
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Core Recovery during Expedition 383



Central South Pacific sites



Expedition 383 Summary

ü 2636 m recovered by APC coring

ü Continuous records back to the upper Miocene

ü High quality/high resolution records

ü All but 1 sites have multiple copies

ü Caveat: No Record from the Antarctic Zone (due to weather issues)


