
THREE DIMENSIONAL GRAVITY FIELD MODELLING OF 
THE CHICXULUB IMPACT CRATER.  A. R. Hildebrand1, J. D. 
Millar1, M. Pilkington2, D.C. Lawton1, 1Department of Geology and 
Geophysics, University of Calgary, 2500 University Drive NW, 
Calgary, AB, Canada T2N 1N4 hildebra@geo.ucalgary.ca, mil-
lar@geo.ucalgary.ca, dclawton@geo.ucalgary.ca, 2Geological Sur-
vey of Canada, 615 Booth Street, Ottawa, ON, Canada K1A 0E9 
mpilking@nrcan.gc.ca. 

 
Synopsis:  Three dimensional gravity field modeling of the 

Chicxulub crater’s gravity field has refined our working structural 
model [e.g. 1, 2], and differs somewhat from the results of [3].  The 
3D gravity modeling method employed is that of [4]. Regional 
anomalies must be separated to allow 3D modeling.  The 3D gravity 
model indicates that the central uplift rises to within ~2 km depth 
and is therefore within reach of scientific drilling.   
      Model Results – Central Uplift:  Model results reveal details of 
the crater’s central structures.  The central uplift is a twin peaked 
structural high with vergence towards the southwest as previously 
indicated by 2D models [1] and consistent with seismic refraction 
results [5].  An arm extends towards the northeast, in contrast to the 
steep gradients that bound the central uplift to the southwest.  The 
width of the uplift at 4 km depth is ~45 km broadening to ~65 km at 
5 km depth basically consistent with 2D modeling, but slightly 
broader due to the geometric effect of 3D vs. 2D model bodies.  The 
central uplift rises into the melt sheet to ~2 km depth in contrast to 
the results of [3] where a top of ~4 km was obtained.  However, as 
refraction results [5] independently constrain the central uplift width 
and the central uplift density contrast is limited (+0.11gcm-3 here), 
this is probably a realistic result. The shape of the modeled central 
uplift is radically different from that advocated by [6] who, based on 
seismic refraction results, proposed a cup-shaped central uplift (con-
cave top) with a top at ~3 km depth, but of similar width.  This in-
terpretation requires substantial departure from density–velocity 
proportionality. 
     Model Results – Melt Sheet:  The filling of the collapsed dis-
ruption cavity, which we interpret as melt, is revealed as a body 
slightly elongated NE-SW with a diameter slightly smaller than 
previous 2D model results.  With the density contrast measured 
from the top of the melt sheet, its base lies near ~4 km is obtained 
consistent with the result of [1].  This depth is dependent upon the 
density contrast used (-0.15 g/cc), however, and all the mass defi-
ciency need not be melt.  The derived melt volume is 1.5 X 104 km3, 
slightly smaller than that of [3], and in agreement with melt volumes 
estimated by a variety of methods [7].   The modelled width of the 
collapsed disruption cavity is slightly smaller than derived from 2D 
models and/or seismic imaging of the crater’s slumped blocks indi-
cating a slightly smaller impact energy than previously calculated 
[1] but is only partial step towards resolving the lack of accord be-
tween the calculated impact energy from a scaling relation [8] and 
indications of the size and composition of the Chicxulub impactor. 
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