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We propose that the Carolina bays are depositional artifacts in the surface of a ~10 meter-thick sheet
of distal ejecta, spread differentially from a cosmic impact. The lack of a correlated impact structure in
North America is challenging, however. Using the alignments of 40 fields of Carolina bays in the East
and the Mid-West, we generated great circle paths for visualization in Google Earth. This yielded a fuzzy
triangulation locus centered at 43.5 N, 89.5 W. Our analysis implies this triangulation would yield an
erroneous impact location, offset to the west due to Earth rotation of .25 degrees of arc every clock minute
of flight time. Adjustment of the crater eastward along the 43.5º N Parallel should direct us towards the
actual impact site. We examined geological depressions found along that transit, selecting the Saginaw
area of Michigan.

It is generally understood that glacial activity removed vast quantities of softer strata from around the
Michigan Basin’s periphery (i.e., Lakes Michigan, Huron and Erie), however the ice sheet was unsuccessful
in breaching proximal cuestas encircling the basin with one major exception: Saginaw Bay.

We propose a low-density hydrated silicate impactor, likely cometary, impacting the Earth on a shallow
angle. Remote sensing shows that approximately 5% of all craters are created during such oblique impacts,
creating an oval shaped crater and a butterfly ejecta pattern. The mechanism for removal of terrestrial
material is seen as shearing rather than compression, thus many of the classic impact markers (such as
shocked quartz) are not expected. We note that the Saginaw region exhibits a geometrically oval shaped
depression, oriented SW to NE, which correlates well with the Carolina bay distribution seen across North
America as an ejecta butterfly pattern.

Recent studies suggest that oblique impacts into solid surfaces protected by a layer of low impedance
materials produces structures that differ from classic crater planforms. In our specific case, we invoke
the Wisconsinan ice shield as a low-impedance layer protecting the sedimentary strata of the Michigan
basin. The ice sheet offers a rationale for the relatively shallow “crater” seen in the area today. Implicating
the ice sheet also provides a vehicle to re-distribute the local crater ejecta across a wide area as "glacial
till".



An Impact and Distal Ejecta Hypothesis
The aligned oval basins known as "Carolina bays" are rimmed by distinctive deposits of siliciclastic

sands. This stratotype is notable for its lack of terrigeneous detritus, leptokurtic coarse-skewed size-
frequency grain distribution, hummocky cross-stratification, and invariant mineral composition at any
given locale.  Gradualistic processes are commonly held accountable, although this specific combination
of traits is challenging for eolian, fluvial or marine depositional mechanisms.

In his 1942 scholarly examination of numerous then-current hypotheses for the genesis of Carolina
bays, Douglas Johnson stated: “No one has yet invented an explanation which will fully account for
all the facts observed”. 70 years later, the geomorphology of these ovoid basins continue to challenge.
Their sheer numbers, bedding in an anomalous stratum of homogeneous sand, distinctly geometrical
circumpheral rims, variety of sizes, and common alignments across significant relief in any one area
are seen by us as enigmatic. We view the bays collectively as a geological singularity, justifying a non-
classical solution. Although it is possible that future models and/or observations may solve this enigma,
it has motivated us to explore a potential independent solution.

Researchers generally consider the bays to be formed within or excised
from pre-existing strata through impact or by eolian, fluvial or marine
(or combinations) processes. In direct contrast to all previous work,
we propose that the bays are surface features within a blanket of
ballistically deposited ejecta, draped conformably over antecedent
topography and creating a palimpsest upon which much geological
history has been written in the form of lacustrine and eolian development
within and about those basins. We maintain that observations dismissing
an impact scenario can be viewed as supportive of a blanket deposition:

×     Homogeneity of characteristics of rim & surrounding pediments (single stratum)
× Challenging lack of terrigeneous detritus in the stratum
× Rim material is not derived from underlying strata (nor do they deform them)
× Overprinting of pre-existing drainage channels
No variation in the heavy mineral suite was found along a traverse of the major

axis of one Carolina bay, even though samples were taken from the bay floor, rim
and the adjacent non-bay terrace. [1]
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Carolina bays Interpreted as Depositional Artifacts in a Veneer of Ejecta
The hypothesis holds that glacial ices, excised sedimentary strata, and elements of the impactor

shattered into small particles during the cosmic impact and intermixed in the ejecta curtain wall.  The
resulting 1-10 meter-thick layer of distal ejecta was spread differentially across North America, primarily
within an annulus located at 900 to 1400 km from impact. We posit that relatively shallow basins were
created as surface features during the energetic deflation of steam inclusions in the ejecta blanket;
effectively “popped bubbles”, often manifested as a void in the blanket. This high-temperature, high-
pressure emplacement created an unconsolidated rim stratum that has maintained its structural
integrity over time. We see the planform and spatial distribution of the bays as being similar to voids
and bubbles in various experiments with hydarated slurry deposited enegertically.The authors believe
this interpretation explains the bays' geophysical characteristics, such as companion bays across a
continuum of elevations, occasionally intersecting or overlaying one another.
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