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Introduction:  From April to May 2016, the joint 

International Ocean Discovery Program 

(IODP)/International Continental scientific Drilling 

Program (ICDP) Expedition 364 recovered around 829 

m of core, between 505.70 and 1334.69 mbsf (meters 

below the sea floor), including post-impact sediments 

(505.70-617.28 mbsf), upper peak ring rocks (suevite 

and impact melt rock; 617.33-747.02 mbsf), and lower 

peak ring rocks (granitoids, pre-impact dikes, suevite, 

and impact melt rocks; 747.02-1334.69 mbsf), on the 

peak ring of the Chicxulub impact crater, Yucatán Pen-

insula, Mexico, at Site M0077 (21.45°N, 89.95°W) [1], 

[2]. The part of Hole M0077A that was recovered be-

tween 505.7 and 617.33 mbsf consists of a sequence of 

post-impact hemipelagic and pelagic Paleogene sedi-

mentary rocks [2]. Below the Paleogene there is ~130m 

of suevite and impact melt rocks that overlie about 10 

m of clast-poor impact melt rock extending to a depth 

of 747 mbsf. From 747 to 1334.7 mbsf the core is 

composed of felsic basement rocks that are intruded by 

pre-impact mafic and felsic igneous dikes as well as 

impact-generated dikes [2]. Previous ichnological 

analysis conducted on the recovered Paleogene sedi-

ments revealed the usefulness of trace fossils to inter-

pret paleoenvironmental conditions after the impact 

event [3], [4]. Therefore, detailed ichnological analysis 

of sedimentary clasts in the suevite has here been con-

ducted for the first time to interpret environmental con-

text before the impact. 

Impactite sequence of core M0077A: The upper 

portion of the impactite sequence between 617 and 747 

mbsf in the analysed core M0077A is divided into two 

units (Units 2 and 3). Unit 2 is an approximately 104 m 

thick suevite (617.33 mbsf, 40R-1-109.4cm to 721.61 

mbsf, 87R-2-90 cm) and is composed of melt clasts 

and lithic fragments [2]. Target sedimentary lithologies 

in the suevite include fine- to coarse-grained car-

bonates, chert (in many cases visibly associated with 

and derived from the carbonates), and red siltstone. 

Unit 2 is subdivided into Units 2A, 2B and 2C based 

on sedimentary features and matrix composition. Unit 

2B, from 664.52 mbsf (55R-3-11 cm) to 712.84 mbsf 

(83R-1-75 cm) contains many clasts in which biogenic 

structures and fossils were observed due to a generally 

larger clast size than in the unit above [2]. 

Methods: The suevite (Unit 2) at Site M0077 was 

studied for ichnological features through a detailed 

visual examination of digital images, including Core 

overview, Line Scan, and CT (CT, CTA, and CTD) 

images. To improve visibility of trace fossils, images 

were processed (when necessary) using a digital image 

methodology by adjusting such parameters as image 

levels, brightness and vibrance [5], [6], [7], [8]. 

Results. Biogenic structures: Biogenic structures, 

including biogenic sedimentary structures and bioero-

sion structures, have been recognized. Biogenic sedi-

mentary structures are quite common and relatively 

diverse within the suevite of M0077A core. The bio-

genic structures are preserved in clasts of sedimentary 

lithologies, mainly light brown carbonates, in several 

core segments of the suevite. The most abundant trace 

fossil is Planolites, which appears in almost all the 

studied core segments as circular to subcircular, cylin-

drical, tubular forms of a variable size. The record of 

other ichnotaxa such as Asterosoma, Chondrites and 

Teichichnus is sporadic, and usually together with 

Planolites (Fig. 1). Of special interest are clasts charac-

terized by biodeformational structures with undifferen-

tiated outlines and the absence of a defined geometry 

producing a mottled fabric. 

Some traces can be assigned to bioerosion struc-

tures, from single, cylindrical forms to bottle-shaped 

ones such as Gastrochaenolites-like structures.  

Discussion: The ichnological information that can 

be obtained from the clasts in the suevite at Chicxulub 

is of great significance, considering the general ab-

sence of ichnological information from suevites at oth-

er impact structures. It gives information about the 

macrobenthic trace maker community and paleoenvi-

ronmental conditions prior to the Chicxulub impact in 

the Yucatan area. 
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Recorded trace fossil assemblage can be associated 

with paleoenvironmental conditions, including oxygen-

ation and available organic matter, favorable for a mac-

robenthic tracemaker community, here associated with 

a diverse environmental context. 

Micropaleontological analysis of bioturbated clasts 

will support a biostratigraphic framework to improve 

interpretation of the life before impact in the Chicxulub 

area. 
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Fig. 1. Planolites and Teichichnus in a light brown car-

bonate clast of core segment 076R_001. 
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