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Introduction:  In recent years, ichnological data 

have proven to be  a useful tool in the interpretation of 

major environmental changes associated with bio-

events, such as those of the K/Pg boundary [1], [2], [3], 

[4], [5],  even more so when integrated with geochemi-

cal and isotopic analyses [6], [7], [8], [9], [10]. Some 

ichnotaxa are of particular interest, when they can be  

used to indicate specific paleoenvironmental condi-

tions. This is the case for Zoophycos, one of most im-

portant spreite structures in deep-sea sediments, which 

are easily recognizable in core. However, although this 

trace fossil has been intensely studied, the paleoenvi-

ronmental significance and interpretation of environ-

mental conditions of the Zoophycos tracemakers re-

main controversial. In Cenozoic hemipelagic sediments 

Zoophycos tracemaker has been associated with calm 

conditions, and used to assess energy changes, sedi-

mentation rate, food content, or bottom-water oxygena-

tion (see [11] for a recent review). Recently, their strat-

igraphic distribution has been used as a proxy in 

paleoceanography during glacial-interglacial variations 

in relation to high and seasonal organic-matter deposi-

tion and primary productivity [12]. 

The Chicxulub impact crater. Post-Impact sed-

iments:  From April to May 2016, the IODP and ICDP 

drilled the Chicxulub peak ring offshore during Expe-

dition 364 at site M0077A (21.45° N, 89.95° W). The 

Expedition recovered core between 505.7 and 1334.7 

m below the seafloor (mbsf). Aproximately 110 m of 

post-impact, hemipelagic and pelagic, Paleogene sedi-

ments were recovered, ranging from middle Eocene 

(Ypresian) to basal Paleocene (Danian). Studied Paleo-

cene rocks extend from 607.27-616.55 mbsf, and in-

clude upper part of Core 364/77A/40-R-1, Core 

364/77A/39-R, Core 364/77A/38-R, and Core 

364/77A/37-R). Unit 1F consists of interbedded light 

gray to light bluish gray wackestone and packstone, 

and light to dark bluish gray marlstone at cm to dm 

scale. Core analyses during the offshore and onshore 

science party revealed the presence of bioturbation 

within the Paleocene rocks [13].   

In accordance with this, we start the ichnological 

analysis of the post-impact sediments, for use as as a 

potential proxy to help us understand  the local pale-

oenvironmental changes that occurred after the Chicx-

ulub impact. 

Results: Zoophycos in the Paleocene sedimen-

tary rocks:  Preliminary ichnological analysis reveals 

the generalized presence of Zoophycos throughout the 

Paleocene sediments. In most of the cases Zoophycos is 

registered as repeated, more or less horizontal, spreiten 

structures, consisting of alternating dark and light ma-

terial forming the internal lamellae into the lamina, in 

cases showing internal pellets. A variable degree of 

diffusiveness is observed. In some intervals, several 

successive spreiten structures, probably belonging to a 

unique specimen are recorded, showing a variable 

depth of penetration. Locally, a more or less complete 

structure, with the vertical shaft and multiple spreiten 

structures coming from this central shaft, is preserved. 

In some cases, the marginal tube at the extreme of the 

spreiten structure is recognized. Some Zoophycos 

structures cross-cut other spreiten lamellae as well as 

other trace fossils. 

Zoophycos shows clear variations in its distribution 

and abundance along the studied materials, from the 

absence of spreiten structures, and isolated records, to 

a high abundance and density, in cases appearing as the 

exclusive trace fossil (Fig. 1). Variable pattern in dis-

tribution can be characterized, from long-range trends 

allowing a clear differentiation between the lower and 

upper parts of the entire Paleocene, to short-range al-

ternations mainly related to minor order lithological 

changes.  

Discussion: The observed variability (i.e., size, in-

filling, diffusiveness) of the Zoophycos specimens, as 

well as the non-random distribution and abundance, but 

the evident pattern disposition, could be interpreted as 

a response to changes of variable scale in paleoenvi-

ronmental conditions, probably linked to regular varia-

tions in paleoclimate or atmosphere-ocean dynamics. 

This variability, however, implies that there is not an 

unique parameter determining the Zoophycos record 

during the Paleocene, post-Chicxulub impact event, but 

probably a variable combination of sedimentation rate, 

substrate consistency, oxygen conditions and nutrient 
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availability as these are the most significant environ-

mental conditions affecting Zoophycos tracemaker. 
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Fig. 1. Abundant Zoophycos in  

Core 364/77A/39-R-1. 

Acknowledgements: The Chicxulub drilling expe-

dition was funded by the International Ocean Discov-

ery Program as Expedition 364 with co-funding from 

the International Continental scientific Drilling Pro-

gram.  The European Consortium for Ocean Research 

Drilling (ECORD) implemented Expedition 364, with 

contributions and logistical support from the Yucatán 

state government and Universidad Autónoma de Méxi-

co (UNAM). 

Expedition 364 Participating Scientists: J. V. 

Morgan (UK), S. Gulick (US), E. Chenot (France), G. 

Christeson (US), P. Claeys (Belgium), C. Cockell 

(UK), M. J. L. Coolen (Australia), L. Ferrière (Aus-

tria), C. Gebhardt (Germany), K. Goto (Japan), H. 

Jones (US), D. A. Kring (US), J. Lofi (France), X. 

Long (China), C. Lowery (US), C. Mellett (UK), R. 

Ocampo-Torres (France), L. Perez-Cruz (Mexico), A. 

Pickersgill (UK), M. Poelchau (Germany), A. Rae 

(UK), C. Rasmussen (US), M. Rebolledo-Vieyra (Mex-

ico), U. Riller (Germany), H. Sato (Japan), J. Smit 

(Netherlands), S. Tikoo-Schantz (US), N. Tomioka 

(Japan), M. Whalen (US), A. Wittmann (US), J. Urru-

tia-Fucugauchi (Mexico), K. E. Yamaguchi (Japan), 

and W. Zylberman (France). 
 

1168.pdfLunar and Planetary Science XLVIII (2017)


