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Scientific Results from Recent Expeditions
Expedition 342: Paleogene Newfoundland Sediment Drifts

1 June 2012 – 30 July 2012 Bermuda to St Johns
Philip F Sexton (The Open University), Paul A Wilson (University of Southampton), Paul R Bown (University College 

London), Diederik Liebrand (University of Southampton)

In searching for insight into future anthropogenic climates 

from the geological record it is critical that we target records 

to understand. A long-standing approach to reconstructing 

Paleogene and Cretaceous palaeoclimates has been to drill 

'extreme climate' events to be placed into context both with 

a trade-off between outlining long histories and understanding 

high deposition rates in comparison to the modest rates of 

sediments. We targeted ‘sediment drifts’ that accumulate faster 

was to acquire these records along a depth transect of drill 

masses formed in various regions around the world arranged 

Ocean. A further target of the expedition was to reconstruct the 

et al.

assessment of the structure and circulation of the warm-world 

for palaeoceanographic reconstructions using trace element and 

Figure 1.  
Operational area of Expedition 342. Red circles show the Expedition 342 
drill sites and the white box indicates the area of the multibeam bathymetry 
survey. The expedition left from Bermuda (not on map) and ended in St. Johns, 
Newfoundland (yellow circle).
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well-preserved microfossils. 

our particular area of focus was the middle Eocene to Oligocene 

the greenhouse world of the Eocene climatic optimum to the 

glaciated world of the Oligocene. 

Figure 2.  
Interpreted seismic records from (A) 
Southeast Newfoundland Ridge 
seamount area, (B) Southeast 
Newfoundland Ridge eastern end, 
and (C) J-Anomaly Ridge. The 
approximate age range of the various 
seismic units are shown in different 
colors. Note the large variations in 
thickness and distribution of drift 
packages.
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encountered a carbonate-rich Cretaceous to Paleocene sequence 

Titanic. Each of these drifts appears to preserve a middle Eocene 

much of this sequence in one of the drifts. Coring in another drift 

et al., 

Figure 3.  
Generalized Paleogene to early 
Neogene history of drift sedimentation 
at J-Anomaly Ridge and Southeast 
Newfoundland Ridge with images of 
the acoustic expression (right side of 
figure) of each major lithostratigraphic 
unit. Sedimentation rates refer to 
maximum linear sedimentation rate 
as determined from age-depth plots 
combined from the multiple sites in 
each of the two areas. Hatched areas 
represent hiatuses or intervals where 
age cannot be determined. Onset of 
drift sedimentation interpreted from 
combination of oldest occurrence 
of distinctive greenish gray clay-
rich lithology and relatively high 
sedimentation rates.
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not straightforward due to intervals of low-amplitude change 

that there is often considerable local variation within the drift 

boundaries. 

calcareous sediments in the 

suggesting that the Atlantic 

CCD was deeper than expected 

during these times. We 

deposition events following 

Eocene–Oligocene transition. 

extinctions or abrupt global climate change. Intervals during 

Figure 4.  
Core images of Cretaceous/Paleogene 
(K/Pg) boundary sections showing 
a range of spherule bed thickness. 
Spherule bed thickness ranges from 
>8 cm thick at sites proximal to the 
impact (e.g. Caribbean ODP Site 
1001) to not observed in very distal 
sites with bioturbation (Shatsky Rise 
ODP Site 1209).
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above our target depth for a given site. 

intervals and sites containing assemblages of calcareous and 

siliceous microfossils exhibiting exceptional preservation 

presence of holococcoliths and minute coccoliths is an indicator 

et al., 
conspicuous occurrence of these is coincident with observations 

et al.,

calcareous microfossil 

assemblages recovered are 

et al.,

shelf environments with 

et al., 
et al.,

allow shore-based studies of 

greenhouse gas forcing and 

of the usual concerns over 

taphonomic bias.

of the expedition was to 

obtain records of the Eocene 

the astronomical timescale 

over a series of IODP and 

earlier drilling expeditions. 

orbital periods but also show 

promise for the development 

Figure 5. 
Images of exceptionally well preserved microfossils from J-Anomaly Ridge 
Sites U1403, U1405, and U1406. Examples include glassy planktonic and 
benthic foraminifers and fragile and dissolution-susceptible nannofossils. Top 
row: lower Miocene (Zone M1b) planktonic foraminifers revealing semi-glassy 
taphonomy and even the presence of relict spines within the umbilici (Samples 
342-U1405A-13H-6, 100–102 cm; 15H-2, 100–102 cm; 15H-CC; and 
16H-CC). Second row: benthic foraminifers (Samples 342-U1405A-15H-6, 
100–102 cm; 19H-6, 100–102 cm; 15H-2, 100–102 cm; 14H-6, 70–72 cm; 
and 15H-6, 100–102 cm). Third row: calcareous nannofossils. Fourth row: 
radiolarians. All images are at the same magnification.
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ones:

•

•

•

•

•

•

concentrations under contrasting baseline climate conditions.

•

orbital and millennial scales in the pre-Pliocene–Pleistocene

•

target for future expeditions aimed at recovering high deposition–
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and compensation depth. Nature, 
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