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During an impact, the propagating shock-pressure 
waves give rise to extensive in-situ fracturing and 
autochthonous target-rock brecciation. Impact-induced 
porosity changes have been identified in damage zones 
below several craters (e.g. [1-2]) and it is considered 
that the lateral change in porosity within an impact 
structure (especially in a sedimentary target) is a key 
property to understand impact processes, post-impact 
compaction, and crater burial history [3-4]. 
 
Post-impact burial: differential vertical movements 
due to compaction 
An exponential reduction function is considered to 
best approximate the porosity-depth relationship for a 
compacted sedimentary section (e.g. [5]). By introduc-
ing an impact-induced porosity change, the new poros-
ity-depth function, Ø', which defines the compaction 
in the crater, becomes: 

Ø' = Ø0e-cz + ∆Ø 
where Ø0 is the initial porosity, c is the compaction 
constant, ∆Ø is the porosity anomaly induced by the 
impact, and z is the total, present and eroded, overbur-
den. 

Seismic reflection profiles across the well-
preserved Mjølnir, Chesapeake Bay, Chicxulub, Mon-
tagnais, and Bosumtwi craters (e.g. Figs. 1 and 2) 
clearly reveal post-impact sedimentary thickness varia-
tions and lateral facies changes governed by the under-
lying crater relief. In a generic model for post-impact 
burial (Fig. 3a), the impact depression is originally 
filled and as deposition continues the crater becomes 
extensively buried. The progressive loading and the 
considerable burial trigger structural reactivation and 
differential compaction (Fig. 3b). In comparison to the 
undisturbed platform strata (Fig. 3), differential com-
paction occurs within the crater boundaries due to the 
existence of both a thick volume of impact-affected 
and syn-impact rocks together with a thicker post-
impact relief-filling unit. Similarly, differential com-
paction and subsidence occur internally across the cra-
ter due to existing lateral thickness variations of the 
extensively deformed (fractured, brecciated, and struc-
turally elevated) rock volume due to the impact (Figs. 
1 and 2). 

Analysis of faulting at several craters (Table 1) has 
shown secondary post-impact phases of faulting in 
addition to the primary impact-induced phase. Post-
impact faulting is closely related to reactivation of 
major faults generated during impact, and initiation of 
several new faults related to differential compaction 

Fig. 1. Mjølnir crater seismic reflection profile exam-
ples. Reflectors UB (lower Barremian) and LB (Upper 
Callovian) bound the time of impact. SF, seafloor; 
URU, Late Cenozoic upper regional unconformity; 
TD, impact horizon (the first continuous reflector 
above the seismic disturbance). M, Marginal fault 
zone; P, peak-ring. 
 

Fig. 2. Examples of post-impact crater burial and re-
lated modifications. (a) Chesapeake Bay crater (profile 
crossing the NW side of crater rim, modified from [6]). 
CF, Chickahominy Formation; (b-c) Chicxulub crater 
(re-interpreted parts of profile Chicx-B and Chicx-A1, 
respectively; from [7]). R1 and R2 (black triangles), 
reflectors surpassing the impact-induced relief and 
level above which original structure is minimal, re-
spectively. 
 
processes (Figs. 1-3). Reconstruction of the original 
morphology and structure for Mjølnir, Chicxulub, 
Chesapeake Bay, and Bosumtwi craters by backstrip-
ping and fault restoration demonstrates surprisingly 
shallow original impact-crater relief and clearly depicts 
the long-term subsidence and differential compaction 
that takes place between the crater and the outside plat-
form region, and laterally within the crater structure 
[4]. 
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Fig. 3. Schematic diagram of post-impact differential 
compaction across the crater rim: (a) immediately after 
the post-impact infilling of the crater, and (b) at pre-
sent. Hi and Hf, initial and present (after post-impact 
burial) thickness of impact-affected and syn-impact 
sediments, respectively; hi and hf, initial and present 
(after post-impact burial) thickness of post-impact cra-
ter infill, respectively; s, the present and eroded over-
burden above the infilled crater; ∆s, observed differen-
tial compaction (modified from [3-4]). 
 
Post-impact modification correction factor 
Several studies (e.g. [1, 8-10]) have used crater struc-
tural and morphological parameters (e.g. estimates of 
structural uplift, true and apparent transient crater di-
ameters, peak-ring height, rim-height, and annular 
trough/basin depth) to reveal the cratering processes 
operating during an impact. The resulting scaling laws 
are then utilized to average and calibrate other parame-
ters, such as the excavated volume, melt production, 
and released-energy spectrum. Therefore, overestima-
tion of morphological and structural features that are 
prone to post-impact burial modification may lead to 
erroneous conclusions regarding impact-related conse-
quences on a variety of operational scales. In particu-
lar, detailed decompaction and backstripping analysis 
for Chicxulub crater [4] indicates considerably less 
prominent peak-ring and “inner-ring”/crater-rim fea-
tures in the original crater morphology than earlier 
considered [11-12]. Therefore, incautious use of the 
current peak-ring and crater-rim heights without any 
correction for post-impact burial enhancement may 
lead to overestimation of the true and apparent tran-
sient crater diameters [4]. 

We propose that the establishment of a “post-
impact modification correction factor” is prerequisite 
for several craters. The factor is an estimate of the 
post-impact morphological and structural changes dis-
cussed above, geophysical signature changes, and sub-
dued transient cavity dimensions and structural uplift 
estimates. Application of the “post-impact modifica-
tion correction factor” should lead to more accurate 
estimation of the impact-released energy and, therefore 
of related impact consequences. We have made a preli- 

Table 1. Post-impact modification correction factor for 
impact craters that suffered post-impact burial. 
 
minary attempt to quantify and average the post-
impact burial deformation at five craters (Table 1). 
Based on our integrated analysis and original crater 
reconstructions, the post-impact modification correc-
tion factors are on the order of 0.35-0.65, 0.25-0.55, 
0.25-0.35, 0.10-0.35, and 0.05-0.15 for Mjølnir, 
Chicxulub, Montagnais, Cheseapeake Bay and Bosum-
twi craters, respectively (Table 1). The correction fac-
tors (pf) are indicative of the degree of post-impact 
burial deformation, and provide a qualitative relation 
between modification response and overburden thick-
ness, and a quantitative correction of crater morpho-
logical and structural parameters utilized in cratering 
mechanics. These parameters can be corrected as fol-
lows: 
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Existing and future borehole petrophysical data re-
garding post-impact deposits at Bosumtwi, Chesa-
peake, and Chicxulub will further constrain the post-
impact modification correction factors and their further 
application to other impact craters. 
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post-impact 
overburden 

(km) 

Post-impact modification 
correction factor (pf) 

Mjølnir 2-2.5 0.35-0.65 

Chicxulub 1-1.5 0.25-0.55 

Montagnais 1 0.25-0.35 

Chesapeake Bay 0.5-1 0.10-0.35 

Bosumtwi 0.3 0.05-0.15 
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