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Introduction:  The Bee Bluff structure is a 2.5 kilome-
ter circular feature in the Gulf coastal plain sediments 
in south Texas. Possibilities of an impact origin were 
raised by the presence of anomalous faults and folds 
[1] and the presence of quartz grains displaying PDFs 
[2][3]. An objection to this explanation is the presence 
of quartz grains displaying PDFs far removed from the 
structure’s location in the same rock formations as 
those found at the Bee Bluff structure [4]. Possible 
explanations for this discrepancy include a non-impact 
origin for the Bee Bluff structure, with the grains being 
imported in from another impact structure [4], or that 
the structure is larger and this may account for the wide 
distribution of shocked quartz [5]. One way to test for 
the presence of a larger eroded structure would be a 
gravity transect across the feature. In addition, we also 
reexamined the planar features that were measured 
from the structure and in the same formations outside 
of the structure [3]. Our findings are summarized in the 
following sections. 

Gravity Profile:  Negative gravity anomalies are 
often found at impact structures due to fracturing of 
target material [6][14] With larger impact structures, a 
positive anomaly may be present due to uplift of denser 
material closer to the surface [6][14]. With this in 
mind, we conducted a gravity transect along US high-
way 83 which crosses near the center of the structure in 
a north/south direction. Although the transect would 
not give a complete picture of anomaly, it should detect 
its presence and provide information that would allow 
assessment of its size. Gravity data were then reduced 
and corrected to the complete Bouguer correction. The 
resultant profile is shown in Figure 1 where the anom-
aly appears as a central high with a peak of +0.67 
mGals with –0.5 mGal lows on either side of this high. 
This profile is similar to other gravity profiles from 
impact structures having denser rocks uplifted in their 
centers [6][14]. 

In addition, this central gravity high may be greater 
since this profile does not bisect the exact center of the 
structure. The borders between the central high and 
flanking lows of the anomaly appear to correlate with 
the circular expression seen in aerial photographs. If 
the outer boundaries of the gravity lows do correspond 
to the edge of an impact structure, then it would be one 
of about 6.75 kilometers across. Although the magni-
tudes of the anomalies are less than would be expected 

from an impact structure of this size, their reduced in-
tensity could be the result of removal of shattered ma-
terial from the structure by erosion of the Nueces river. 
Extensive terrace deposits cover much of this structure 
and beyond, masking its true extent. Although not spe-
cifically analyzed, the broad gravity low to the south of 
the structure could be the result of a regional decrease 
in gravity to the south and/or the effect of erosion of 
denser material and replacement by less dense alluvial 
deposits. 

 
Figure 1. Complete Bouguer profile of the Bee 

Bluff structure. 

 
 
Planar Deformation Features and Planar Frac-

tures:  Planar features that were previously measured 
and reported from the Carrizo and Indio formations, 
both within and outside the structure [3], were reexam-
ined and reclassified either as planar fractures (PFs) or 
planar deformation features (PDFs) according to estab-
lished criteria [7][8]. The goal of this exercise was to 
further clarify the occurrence of quartz grains display-
ing PDFs and to better define variations in their orien-
tations from different locations. The planar lamellae 
were then plotted as separate PF and PDF diagrams. 
From all of the Bee Bluff sample locations measured 
up to this time, the dominant orientations observed ���������	��
��������������� � ������������ ! "�#%$ stal planes (Figure 2). 
This pattern is similar to one observed from the 
Tookoonooka structure [9]. In comparison, the PFs 
show a similar pattern, but with much more reduced 
frequencies and an increase in higher angle PF fre-
quency. Similar trends are observed in PDFs and PFs 
from the Foelsche structure [10]. 

Individual sample locations within the structure 
display variations as to which PDF orientation(s) are 
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the most dominant. Several locations have the &  orien-
tation as the most predominantly occurring (HW-03, 
LRE-02, and LRE-11). In addition, the fact that these 
locations occur as an arc on the outer portion of the 
circular feature and also are in different formations, 
suggests an in-situ origin for the PDFs. Other dominant 
orientations are observed from different locations near 
the structure’s center. At one location (LRE-10) the '  
orientation dominates, while a few hundred meters 
away high angle orientations dominate (LRE-06). 

 
Figure 2. PDFs from the Bee Bluff struc-

ture.

 
PDF orientation patterns in each sample from the 

structure are consistent with impact structures in po-
rous sedimentary targets [13]. The variations that are 
observed between samples from different locations in 
the structure probably reflects the variations in porosity 
of the target material at the time of impact [2]. If the 
quartz grains were transported to the structure from 
another source, such variations in dominant orienta-
tions would probably not be seen. Additional support 
for lack of transport is the angular nature of many of 
the grains’ edges that do display PDFs. If they had 
been transported an appreciable distance, these edges 
would have been worn away. 

PDFs Outside the Bee Bluff Structure:  Within 
the structure itself, about 10% of the quartz grains dis-
play PDFs. Outside of the structure about 2% of the 
quartz grains examined display PDFs. In addition, 
these grains display a different PDF frequency orienta-(�)+*�,.-/)0(+12(+1�3 4 576�8+9�:�;�<�;�8+5�:2=�9>80:@?A;�B�9DCE5@FG;IH>57C�CE5�:
(Figure 3). Within the Bee Bluff structure this orienta-
tion is rare with a frequency of 3%. Outside the struc-
ture in the same formations it comprises 32% of the 
PDF orientations. This orientation frequency is more 
consistent with targets in non-porous materials similar 
to orientation patterns found at Gosses Bluff in low 
porosity sandstones [13]. Other impact structures that 
have a similar orientation frequency include the 
Tenoumer [11] and Roter Kamm structures in Africa 
[12]. Also these quartz grains displaying PDFs appear 
more rounded than those found at the Bee Bluff struc-

ture. Given that their PDF orientation pattern is differ-
ent from those found at the Bee Bluff structure, and 
their more rounded appearance, a likely explanation for 
their origin is from the eroded debris of another impact 
structure. 

 
Figure 3. PDFs outside the Bee Bluff structure. 

 
Conclusions:  Although the gravity anomaly meas-

ured is less than what would be expected from a struc-
ture 6.75 kilometers across, its shape is consistent with 
those found at other impact structures. The PDF orien-
tation patterns found at the structure are consistent with 
other known impact structures and the differences in 
dominant orientations from various locations within the 
structure suggests an in-situ origin for the PDFs. In 
addition, the angular nature of the quartz grains sup-
ports this possibility. In contrast, the PDFs in quartz 
grains found outside the structure have a different ori-
entation pattern. The grains also appear more rounded 
than those from the structure, which suggests that their 
presence could be explained as eroded debris from 
another impact structure. 
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