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Introduction: Analyses of a 3-D seismic survey
and well logs in the southwestern Sacramento basin,
San Joaquin County, California, have revealed a subsurface, circular, ~5.5-km-diameter anomaly that may
represent a previously unrecognized complex impact
crater (Figs. 1–3). This unique anomaly, buried 1,490–
1,600 m below sea level under the southwestern part of
the Sacramento-San Joaquin Delta, is provisionally
named the Victoria Island structure for an overlying
surface geographic feature.
Description: The Victoria Island structure is characterized by a concentric, annular, terraced rim and
trough surrounding a structurally uplifted central peak
(Figs. 3–4). Well logs tied to seismic data show that
the upper surface of the structure occurs stratigraphically near the top of the siliciclastic, continental to
shallow-marine Domengine Formation, indicating a
middle Eocene age [1]. Overlying fill material, which
reaches an estimated thickness of at least 80 m in the
trough, is primarily deep-marine, middle Eocene Nortonville Shale. Both well and seismic data indicate
thinned Domengine and thickened Nortonville sections
across the center of the feature (Figs. 1–3).
A disturbed stratigraphic sequence under the structure includes upper to lower Domengine and underlying lower Eocene Capay Formation and CretaceousPaleocene Mokelumne River Formation siliciclastic
units. Characterized by discontinuous seismic reflectors (Fig. 3), the central peak is estimated to be ~600 m
in diameter with at least 35 m of structural uplift. The
seismic data demonstrate that the feature is ‘rootless’,
being underlain by gently dipping, relatively undeformed strata (Fig. 3). The 3-D data further suggest
the presence of a series of discontinuous, inwarddipping, concentric normal faults with minor offset
surrounding the trough and outer rim areas. Estimates
of the dimensions of the structure indicate a circularity
ratio (short-to-long axes) of 0.91 and a depth-todiameter ratio of ~0.02.
Ongoing Work: The observations above, including the seismic expression, complex morphology with
central uplift, high circularity, depth-to-diameter ratio,
and anomalous setting of the structure, are most consistent with documented, diagnostic characteristics of
impact craters [2–4]. Ongoing petrographic work is
examining drill cuttings from wells within and around
the structure, to seek such additional impact indicators

as an impactite layer, shocked mineral grains, glass
fragments, or melt particles, and to assess the feasibility of future geochemical analyses of the structure.
Supplemental cuttings and well log data may also further constrain the stratigraphic age of the structure
within the Domengine-Nortonville interval. Together
with the previously proposed, 1.3-km-diameter, Miocene-age Cowell structure [5], the Victoria Island
structure represents the second potential buried impact
crater from California’s Central Valley region.
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Figure 1. Isopach map of potential crater infill, between
upper Nortonville Shale marker (blue line, Fig. 3) and base
Nortonville Shale/top Domengine Formation marker (red
line, Fig. 3). Colored isopach scale is in meters. West-toeast seismic profile line A–A’ (Fig. 3) is indicated; other
letters correspond to well locations.
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Figure 2. Isopach map of interval between
upper Nortonville Shale marker (blue line, Fig.
3) and lower Domengine Formation marker
(green line, Fig. 3), showing series of concentric
circular ridges and troughs, together with positions of several major, curvilinear normal faults
that surround the structure and cut the lower
part of the isopached interval. Colored isopach
scale is in meters. West-to-east seismic profile
line A–A’ (Fig. 3) is indicated; other letters
correspond to well locations.
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Figure 3.
West-east
seismic profile across
structure (A–A’, Figs. 1–
2). Stratigraphic markers: Blue– upper Nortonville Shale; red– base
of Nortonville Shale/top
of Domengine Formation; green– lower Domengine Formation; yellow– approximate base of
Capay Formation/top of
Mokelumne River Formation. Selected major,
concentric normal faults
(Fig. 2) that intersect the
profile are shown schematically by black lines.

Figure 4. Oblique, inverted 3-D-view isopach
map of potential crater
infill. Map is based on
same isopach interval as
in Figure 1, between
upper Nortonville Shale
and base Nortonville
Shale/top
Domengine
Formation markers. Vertical exaggeration is 20X.
Isopach colors and thicknesses are the same as in
Figure 1.
Note north
arrow.

