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D uring the early Paleogene “ ho thouse" (60-50 Ma), earth  experienced the w arm est co n d itions  o f the 
C enozoic (Zachos e t al., 2008). T rop ica l tem pera tu res were s lig h tly  h igher than today, bu t m idd le  
and high la titude  tem pera tu res were much higher. For instance, the sed im ento log ica l and 
pa leon to log ica l record suggests sea surface tem pera tu res o f ~20°C near the A rc tic  (Weijers et al., 
2007). Superim posed on th is  w arm  clim ate m ode was a series o f tra n s ie n t periods (<200 kyr) o f 
extrem e g lobal w arm ing, known as hypertherm als (Thom as and Zachos, 2000). The m ost p rom inen t 
and best docum ented hypertherm al is the  Paleocene-Eocene Therm al M axim um  (PETM; ~55.5 Ma), 
du ring  w hich g loba l tem pera tu res rose by an add itiona l ~5°C. Th is event le ft a m a jo r m ark on the 
b iogeosphere evo lu tion : m any p ro tis ts  flou rished , flo ra l com m un ities  changed (Wing et al., 2005) 
and m am m als experienced an accelerated evo lu tion  (G ingerich, 2006). However, the benth ic  
fo ra m in ife ra  su ffe red : up to  50% o f all species w en t e x tin c t (Thomas, 2007). The deep-sea record 
shows th a t th is  c lim a tic  anom aly is associated w ith  changing oceanic c ircu la tion  and a severely 
d is rup ted  carbon cycle. In early Eocene deposits  w orldw ide , add itiona l sm alle r hypertherm als have 
been detected, p rim a rily  based on stable isotope records and physical p roperties  o f sed im ent cores 
(C ram er et al., 2003). Yet the  b io tic  aspects rem ain la rge ly unexp lored, up t i l l  now.

The focus o f th is  s tudy is to  investigate  w he the r o r not these recently  discovered hypertherm als 
(Lourens et al., 2005; N icolo e t al., 2007) d isp lay s im ila r b io tic  pa tte rns as du ring  the PETM, 
spec ifica lly  concern ing  benth ic  fo ram in ife ra . Lower Eocene deep-sea sed im ents fro m  DSDP Site 401 
in the Bay o f Biscay (pa leodepth ~2000m ) show a w ell-deve loped cyc lic ity  in sed im ent co lo r and 
carbonate con ten t in calcareous nannofossil Zone NP11. In th is  in terval, several darker, m arly  levels 
stand o u t in the o therw ise g rayish-brow n calcareous chalks. The Ô13C and 8 1 8 0  records on 
N u tta llides truem py i and O ridorsa lis  um bonatus and on bu lk  m ateria l c learly  show the iconic 
iso top ic  excurs ion  o f the PETM and five add itiona l negative excurs ions o f up to  ~0.85%o th ro u g h o u t 
Biozone NP11.
Some o f these iso top ic  excurs ions can be corre la ted  to  short-lived , ye t strong benth ic  fo ram in ife ra ! 
assemblage changes. A rapid s h ift to  im poverished faunas and the rep lacem ent o f bathyal species 
w ith  abyssal species suggest a severe d is ru p tio n  o f the tro p h ic  regim e at th is  location. On a longer 
tim e  scale, a sm all bu t s ig n ifica n t assem blage s h ift rem ains. Also, the  fac t th a t on ly  the largest 
carbon cycle pe rtu rba tions  and tem pera tu re  rises are associated w ith  these faunal changes im plies 
the existence o f certa in  c lim a tic  th resho lds.
The litho log ica l, iso top ic  and quan tita tive  fo ram in ife ra ! data  appear to  co n firm  the idea th a t these 
early Eocene hypertherm al events produce s im ila r, yet sm aller, b io tic  changes as observed fo r  the 
PETM w orldw ide .
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