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and 18,000–19,000 years ago18). To investigate this further, the original 
unit was enlarged through a more extensive excavation (designated 
X-12) in 2016–2017. The excavation area—located 50 m inwards from 
the current entrance of the cave—was free of roof-collapse boulders 
on its surface and was partially sealed under flowstone (in its western 
half; squares A–I) (Fig. 1c, Extended Data Fig. 1i). The excavation covered 
62 m2 (a maximum extent of 18 × 5 m) and had a maximum depth of 3 m, 
stepping down gradually from both ends towards the deepest layers in 
the central-eastern sector (squares J–M) (Extended Data Figs. 1h, i, 2). 
Stratified sediments were traced along the trench and correlated on 
profiles (Extended Data Fig. 7). Beds were roughly parallel, dipping at 
25° E and thickening as the slope decreased the same direction.

Strata contain mainly angular grey limestone fragments that range in 
size from granules to boulders. The gravels are coated with fine-grained 
carbonate sediment that, in places, fills pore spaces and appears 
‘muddy’ relative to the larger particles of limestone gravel (Supple-
mentary Information 1.1.3). This gives an appearance of alternating 
gravel and muddy layers. On north–south profiles, the gravel units 
appear as tilted lenses or wedges. On the south profile, these units have 

a more uniform thickness (Fig. 1b, Extended Data Figs. 2, 7). The basal 
contacts of the coarse units are abrupt, whereas their upper contacts 
are transitional to the overlying muddy units (Extended Data Fig. 1f, 
g). We interpreted the coarse sediments as alluvial and colluvial debris 
flows that were generated outside and deposited inside the cave, and 
the finer-grained muddy sediments as derived from wind-blown dust 
and the impacts of roof-fall blocks. The influx rate of wind-blown dust 
was probably greater during drier phases in the Late Pleistocene. We 
found no evidence of animal burrowing or other stratigraphic distur-
bances. The inclination of the deposits would have allowed the horizon-
tal displacement of archaeological materials along individual strata. 
Substantial vertical movement is unlikely, given the tight gravel beds 
and underlying muddy units.

Stratum 1212—which is relatively thick, and has a distinctive orange 
and brown colour (suggestive of a moderate state of oxidation)—was 
used as a chronostratigraphic marker to divide the deposits into two 
stratigraphic components (designated SC-B and SC-C; SC-A refers 
to the current cave floor, incorporating modern and historical site 
use) (Fig. 1b, Extended Data Fig. 2, Supplementary Information 4).  
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Fig. 1 | Setting of Chiquihuite Cave, and the X-12 excavation. a, Planimetry of 
the cave; X-12 is along the northern wall of the main chamber. Scale bar, 20 m. 
The inset situates the site in Mexico; free map downloaded from www.d-maps.
com. b, c, Drawing of the type (southern) stratigraphic profile of the 
central-eastern sectors of X-12 (b), corresponding to the area indicated on the 

semi-vertical view of the 3D photogrammetric model of the excavation 
(c). Scale bars, 2 m (b) and 1 m (c). Numbers along the x axis (grid squares) in  
b refer to UTM (Universal Transverse Mercator) coordinates. More detailed 
information is provided in Extended Data Figs. 1, 2, 7. All photographs are  
of our authorship.
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Cross-sections of Chiquihuite Cave: h is an E-W cross-section of the northern sector of the main chamber, along the southern profile of 
the dig; i is  at X-16  ,  showing  the  inclination  of  the  cave  floor  and  the  stepped  approach.  Ardelean  et  al.  2020.




