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The Steen River Structure, Alberta, Canada:
Subsurface Identification and
Hydrocarbon Occurrences

Gordon A. Robertson
Mercantile Canada Energy, Inc.
Calgary, Alberta

INTRODUCTION

The Steen River megastructure is located in the
shallow northeastern part of the Western Canada
Sedimentary basin approximately 435 mi north-
northwest of the city of Edmonton, Alberta (Fig. 1).
The area is remote, suffers from a lack of oil and
gas infrastructure, and is consequently under-
explored. It is one of the only remaining lightly
explored but highly prospective areas with hydro-
carbon potential that may yield significant re-
serves of Middle Devonian oil and gas within the
Western Canada Sedimentary basin. The Steen
River structure has no surface expression; the
structure is defined by seismic and subsurface well
data as a giant elliptical anomaly approximately
18 by 16 mi. Subsurface well control from approxi-
mately 25 wells, 2-D seismic data, and microscopic
examination of rocks from the boreholes suggest
that this megafeature is a meteorite-impact struc-
ture, the basement rocks of which have undergone
severe shock metamorphism and fracturing. Age
of the Steen River structure has been placed at 95
+ 10 Ma, which approximates the Lower Creta-
ceous/Upper Cretaceous boundary.

The Steen River structure consists of a central
uplift (rebound feature) surrounded by an annular
ring syncline that passes laterally into an outer
concentric ring of semicontinuous fault-defined
rim-anticline features that to date have yielded
several Middle Devonian hydrocarbon discoveries
at relatively shallow drilling depths (Fig. 2). The
central uplifted area consists of a basement re-
bound feature that is now 3,600 ft above the re-
gional strike. The rocks of the ring syncline are
depressed some 650 to 1,950 ft below their re-
gional level. The rocks of the rim anticline are

Gordon A. Robertson, Mercantile Canada Energy, Inc.,
717 7th Ave. S.W., Suite 500, Calgary, Alberta, Canada
T2P0Z3.

uplifted approximately 65 to 160 ft relative to their
regional level (Fig. 3).

Geophysical seismic data and aeromagnetic
surveys have played an integral part in unraveling
the structural complexity of the Steen River struc-
ture. To date, faulted structures have formed the
key trapping mechanism for the various reservoirs
that are sealed by overlying or lateral imperme-
able anhydrites, carbonates, and shales.

The purposes of this paper are (1) to offer an
update on the latest phase of exploration being
undertaken on the Steen River megastructure, the
exploration activity of which has been dormant for
a decade (1986-1995), and (2) to summarize for
the first time the series of significant hydrocarbon
discoveries and shows that have been encountered
since serious exploration commenced in 1963 on
the giant feature.

RECENT ACTIVITY

The principals of Mercantile Canada Energy,
Inc., have believed that the Steen River mega-
structure on the northeastern fringe of the West-
ern Canada Sedimentary basin may be a sleeping
giant from a hydrocarbon perspective. During the
last quarter of 1994, Mercantile purchased the
Steen River oil and gas assets of the Kerr-McGee
Corporation’s Canadian affiliate. Consequent to
this purchase, Mercantile encouraged Bearspaw
Petroleum, Ltd., to join as a joint venture partner
to further explore and exploit the hydrocarbon
potential of the Steen River structure. The Mer-
cantile Bearspaw Group then posted eight Petro-
leum and Natural Gas Licenses comprising some
48,000 acres for Crown sale (public auction) during
November—December 1994. All of the acreage was
purchased by various corporate entities, and the
Mercantile Group acquired two Key Licenses
(11,200 acres) immediately adjacent to and con-
tiguous with their oil-producing properties.

Robertson, G. A., 1997, The Steen River structure, Alberta, Canada: subsurface identification and hydrecarbon
occurrences, in Johnson, K. S.; and Campbell, J. A. (eds.), Ames structure in northwest Oklahoma and simi-
lar features: origin and petroleum production (1995 symposium): Oklahoma Geological Survey Circular

100, p. 385-390.
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Figure 1. Location map Steen River structure in northern Alberta.

During the first quarter of 1995, Spectra Explo-
ration Geoscience Corporation of Calgary under-
took a proprietary speculative high-resolution
aeromagnetic survey to further delineate the intri-
cacies of this giant feature.

Three licenses comprising 14,080 acres were
posted and sold at a November 1995 Crown auc-
tion and a development well, Bearspaw et al. Mar-
lowe 16-21 (Lsd 16, 21-122-22 W5 [Canadian
land-division designation: legal subdivision 16,
Section 21, Township 122, Range 22 west of the
5th meridian; each Lsd is 40 acres, and there are
16 Lsds per section, which is 1 sq mil), was drilled
on the northern extremity of the rim anticline of
the Steen River feature. The no. 16-21 well is an
indicated Keg River Formation oil well and is
scheduled for completion in early 1997.

In January 1996, Pennzoil Canada, Inc., drilled
an exploratory well on the eastern part of the
Steen River structure on the rim anticline. That
company has not released any data pertaining
to this test well (information is kept confiden-
tial for a 12-month period from rig release of the
well).

A 10 km? 3-D seismic survey was shot by the
Mercantile Bearspaw Group in February 1996.
This survey was the first attempt to gather 3-D
seismic data on the Steen River structure. The

survey evaluated the step-out potential of the
northern Keg River Formation oil pool. The 3-D
seismic survey results were favorable; consequent-
ly, Bearspaw Petroleum Ltd. located and drilled
an offset development well, Bearspaw et al. Mar-
lowe 4-27 (Lsd 4, 27-122-22 W5M) in December
1996. The well is an indicated Keg River Forma-
tion oil well and is scheduled for completion in
mid-January 1997.

In addition, Pennzoil Canada, Inc., conducted a
seismic survey during the first quarter of 1996 on
the Steen River structure.

RESULTS OF EXPLORATION
IN MIDDLE DEVONIAN ROCKS,
STEEN RIVER STRUCTURE

Light gravity (34°AP1I) oil has been discovered
in dolomites within the Keg River Formation, the
Sulphur Point Member of the Muskeg Formation,
and the Zamma Member of the Muskeg Formation
at separate and diverse locations on the rim anti-
cline of the Steen River structure. In addition, the
structure has yielded two gas discoveries from the
Slave Point Formation, an indicated gas discovery
in the Sulphur Point Member of the Muskeg For-
mation, and a minor show of gas in the Keg River
Formation (Fig. 4).
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Figure 2. Sketch indicating structural components of the Steen River impact feature. Hydrocarbon-show wells

are identified.

OIL DISCOVERIES

Keg River Formation

Keg River Formation oil was discovered on the
northern rim of the feature in 1968 by the drilling
and testing of Mobil Steen 1-28 (Lsd 1, 28-122-22
W5M). The well encountered 305 ft of oil-stained,
fractured Keg River dolomite over the interval
4,263—4,568 ft, which was subsequently drill-stem
tested and production tested through perforations
at the rate of 312 barrels of fluid per day with a 5%

water cut. Drill-stem test data suggest evidence of
an oil/water contact on electrical logs at 4,890 ft
(-2,509 ft subsea).

Because of its remote location and the lack of
pipeline infrastructure, the Mobil Steen 1-28 dis-
covery well remained shut-in until 1990 when it
was purchased from Mobil Oil Canada by Kerr-
McGee Canada Ltd. The no. 1-28 well was re-
completed in March 1990 as a pumping Keg River
oil well at rates approximating 300 BOPD (barrels
of il per day) with a water cut of 15%. Cumulative
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Figure 3. Diagrammatic cross section through the Steen River structure.
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Figure 4. Stratigraphic section, Steen River area,
Alberta.

production through November 1996 is 232,380
barrels of oil, 49,238 barrels of water, and 103,465
MCF (thousand cubic feet) of gas (the gas is
flared). The most recent production rate (Novem-
ber 1996) after a pump workover in 1995 was 526
BOPD with an 18% water cut. This discovery well
was followed up in 1968 by the Mobil Steen 15-21
(Lsd 15, 21-122-22 W5M), an abandonment, and
by Diamond Shamrock Marlowe 9-21 (Lsd 9, 21-
122-22 W5M), a Keg River oil well drilled in 1986.
Through November 1, 1996, the two wells (9-21
and 1-28) in the Keg River pool have produced
425,000 barrels of oil.

The Keg River reservoir consists of highly frac-
tured dolomite that exhibits poor to fair inter-
crystalline and small vug porosity. Core data indi-
cate severe deformation and brecciation of the rock
that in places show dips as steep as 45°. Fractur-
ing of the rock is common and considerably en-
hances permeability of the reservoir dolomites.

Because of the lack of pipeline infrastructure
and severe muskeg (boglike) conditions, the wells
can produce for only four months per year (Decem-
ber through March) when the surface is frozen.
This situation will prevail until there is sufficient
daily production to justify the building of an 18-mi
pipeline to the main highway immediately east of
the oil pool. It is estimated that 2,000 to 3,000
BOPD production and attendant reserves are re-
quired to justify the line and convert the operation
to a year-round status.

Mobil Oil Canada drilled Mobil W. Steen 9-1
(Lsd 9, 1-122-23 W5M) on the western part of the
rim anticline in mid-1968. The well drill-stem
tested the Keg River Formation over the interval
4,780—4,820 ft and recovered 456 ft of gassy
30°API oil and 119 ft of salt water. A completion
was attempted, but the well was suspended in
1969 and finally abandoned in 1990. There is no
record of production from the well.
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Sulphur Point Member of
the Muskeg Formation

In January 1987, Diamond Shamrock drilled
and completed Diasham Russet 15-13 (Lsd 15, 13-
120-21 W5M) on the southeastern side of the
Steen River structure. This well was located on the
rim anticline and resulted in a Middle Devonian
Sulphur Point Member oil discovery from a 23-ft
pay zone at 3,023-3,046 ft. Production test data
indicate that the no. 15-13 well flowed 2,084 bar-
rels of 31°API oil and 1,660 barrels of water in a
30-day period (February—~March 1987). Because of
the relatively low productivity and the remote lo-
cation of the well, it was shut-in and suspended
and remains so to date. Engineering data indicate
that this well has a pumping potential of approxi-
mately 90 BOPD with associated water produc-
tion.

Zamma Member of
the Muskeg Formation

The first indication that the Zamma Member of
the Muskeg Formation is oil bearing came from a
production test in the Mobil Steen 1-28 (Lsd 1, 28-
122-22 W5M) Keg River oil well. The Zamma
Member yielded oil at the swab rate of 1 barrel per
hour from perforations at 4,182—4,186 ft. This zone
was then squeezed off, and the well was completed
in the Keg River Formation.

Two exploratory wells drilled on the rim anti-
cline at the south end of the Steen River struc-
ture—the Gardiner et al. Steen R. 14-6 (Lsd 14, 6-
120-21 W5M) drilled in 1981 and the Gardiner et
al. Russet 10-2 (Lsd 10, 2-120-22 W5M) drilled in
1982—encountered o0il in the Zamma Member of
the Muskeg Formation. The no. 14-6 well was com-
pleted in the Zamma Member and produced on
pump 3,530 barrels of oil and 643 barrels of water
from a depth of approximately 3,700 ft. The well
was suspended in 1983 and subsequently aban-
doned in 1991. In the no. 10-2 well there was an
attempted completion in the Zamma Member, but
the completion failed; the well was suspended in
1982 and abandoned in 1991.

GAS DISCOVERIES AND SHOWS

Slave Point Formation

The Mobil Steen 1-28 (Lsd 1, 28-122-22 W5M)
Keg River oil well also was the initial Middle De-
vonian Slave Point gas discovery well on the astro-
bleme. A drill-stem test of the lower Slave Point
over the interval 3,598-3,698 ft yielded gas at 500
MCFGPD (thousand cubic feet of gas per day). The
zone was subsequently perforated, acidized, and
tested gas at rates up to 10,600 MCFGPD with a
strong water spray at rates in excess of 4,000
MCFGPD. The pay zone is 54 ft thick with a pos-
sible further 18 ft of Upper Slave Point gas pay,
which was not tested.

Natomas et al. Marlowe 13-17 (Lsd 13, 17-121-
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20 W5M) was drilled in 1978 and completed in
1979 as a suspended Slave Point Formation gas
discovery. The well is located on the eastern side of
the megafeature on the rim anticline. A drill-stem
test of the interval 2,658-2,675 ft flowed gas at the
stabilized rate of 1,063 MCFGPD. Production tests
through perforations at the base of a 45 ft pay zone
gave flows up to 3,100 MCFGPD without any acid
treatment. The well is shut-in and awaiting a
pipeline connection.

Several other wells drilled on the rim anticline
of the Steen River structure yielded gas flows from
the Slave Point Formation. Shell Steen River 14-
29 (Lsd 14, 29-121-20 W5M) on the east side of the
structure flowed gas at the rate of 60 MCFG from
a drill-stem test of a 30 ft porous zone. Imperial
Russet Cr. 9-20 (Lsd 9, 20-120-22 W5M) on the
southwest side of the megafeature’s rim anticline
flowed gas from the Slave Point Formation over
the interval 2,991-3,006 ft at the rate of 124
MCFGPD with a recovery of 150 ft of sulfurous
salt water.

Sulphur Point Member of
the Muskeg Formation

Gulf AEC Marlowe 12-28 (Lsd 12, 28-122-21
W5M) was drilled in 1984 on the northwest side of
the Steen River structure on its rim anticline. A
drill-stem test of the Sulphur Point interval from
3,028 to 3,091 ft yielded 1,673 MCFGPD and a
recovery of 105 ft of salt water. The well was sub-
sequently abandoned.

Keg River Formation

There has been one minor show of gas associ-
ated with the Steen River structure from the
Middle Devonian Keg River Formation. Natomas
et al. Marlowe 13-17 (Lsd 13, 17-121-20 W5M)
drill-stem tested the interval 3,505-3,575 ft and
had gas to surface immediately at a very strong
rate that could not be measured owing to a heavy
mud and water spray. The rising water in the
drill-stem shut off the gas flow and the DST recov-
ered 3,400 ft of salt water.

CONCLUSIONS

Interest in the Steen River megastructure was
reactivated with the latest phase of exploration
activity, which commenced in late 1994. Since
November 1994, 81,280 acres (127 sections) have
been leased over the feature. It is interesting to
note that some 25 to 30% of the rim anticline of the
Steen River structure remains unleased and avail-
able for future Alberta Petroleum and Natural
Gas Crown postings. This unleased part of the
megastruture that has been relatively under-
explored is believed to have excellent hydrocarbon
potential.

The high rates of production that have been
achieved from vertical wells penetrating these
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highly fractured reservoirs may be enhanced con-
siderably by horizontal-drilling techniques. To
date, no horizontal drilling has been undertaken
on the Steen River structure.

In late winter of 1997 (March or April), a new
natural gas line is being constructed by the Nova
Corporation. This line will tie the northwestern
Bistcho gas fields to the Alberta Nova system for
the first time. The Bistcho field terminus will be
located in Twp 122-2 W6M, approximately 20 mi
due west of the Bearspaw et al. 1-28 (Lsd 1-28-
122-22 W5M) potential Slave Point Formation
shut-in gas well. This gas line should act as a cata-
lyst to renew natural gas exploration interest in
the Steen River area.
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The Calvin Impact Structure, Cass County, Michigan:
Identification and Analysis of a Subsurface
Ordovician Astrobleme

Randall L. Milstein
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The Calvin impact structure is an isolated,
nearly circular subsurface structure of Late Or-
dovician age centered 1.4 km south of the village of
Calvin Center, Cass County, Michigan (Fig. 1).
Owing to the severity of subsurface disruption
observed at the Calvin structure, as well as ques-
tions surrounding the structure’s origin, the
Michigan Geological Survey considers it the most
anomalous and enigmatic subsurface geologic fea-
ture in the Michigan basin (Milstein, 1988). At
Upper Cambian and Lower Ordovician levels, the
structure consists of a central domal uplift
bounded by an annular depression and an encir-
cling anticlinal rim (Figs. 2,3). These structural
characteristics are reflected, to some degree,
throughout the entire overlying stratigraphy, ap-
pearing as subtle surface expressions. The struc-
ture has a rim-to-rim diameter of 6.3 km and an
overall dimensional diameter of 8.5 km.

Exploration and development of three Devo-
nian oil fields associated with this structure have
provided all available data. Of the 110 wells
drilled into the three oil fields, 72 were oil wells, 5
were nonproducing gas wells, and 33 were dry
holes. As of January 1997, all production is from
the Middle Devonian Traverse Limestone with the
exception of one well producing from the Sylvania
Sandstone.

The Calvin structure involves large-scale and
intense structural deformation within a limited
area of circular shape. Lithologic and structural
evidence suggests that the feature was the result
of a single explosive event resulting in a sudden,
highly localized release of tremendous energy.
Speculation as to the possible origin of such a
large-scale explosive structure includes both

Randall L. Milstein, Oregon State University, College of
Science, Corvallis, OR 97331.

endogenetic and exogenetic processes. Summaries
of both arguments for the origin of the Calvin
structure are given by Milstein (1986,1994).

Nine characteristics of the Calvin structure
lend support to its origin by impact:

1. The Calvin structure exhibits morphological
characteristics consistent with those of a complex
impact structure in a sedimentary target: an over-
all circular shape, with a central uplift, surround-
ing annular depression, and a peripheral anticline.

2. The Calvin structure is an isolated feature
involving intense localized, large-scale deforma-
tion in otherwise flat-lying strata, with the struc-
tural and lithologic deformation decreasing with
depth beneath and distance away from the struc-
ture.

3. The Calvin structure exhibits recognized re-
lationships between overall structural diameter,
observable stratigraphic displacement, and final
crater form commonly used in the identification of
surface impact craters.

4. Reflection seismic profiles, gravity and mag-
netic signatures, and resistivity data suggest that
Calvin’s subsurface structural morphology results
in geophysical patterns analogous to those ob-
served at recognized impact structures with simi-
lar lithologic components (Figs. 3,4).

5. A polymictic microbreccia is present within
the disturbed zone of the Calvin structure. The
microbreccia is composed of fractured and
unfractured, subrounded to rounded, floating
quartz grains imbedded in a carbonate matrix or
floating shardlike carbonate fragments cemented
in a carbonate matrix.

6. Individual quartz grains recovered from
within the disturbed zone of the Calvin structure
exhibit single and multiple sets of decorated shock
lamellae, Bohm lamellae, rhombohedral cleavage,
and radiating concussion fractures. The identifica-
tion of shock-metamorphosed quartz, a character-
istic considered indicative of impact-cratering

Milstein, R. L., 1997, The Calvin impact structure, Cass County, Michigan: identification and analysis of a
subsurface Ordovician astrobleme, in Johnson, K. S.; and Campbell, J. A. (eds.), Ames structure in north-
west Oklahoma and similar features: origin and petroleum production (1995 symposium): Oklahoma Geo-

logical Survey Circular 100, p. 391-393.
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Figure 1. Location map of the Calvin impact structure, Cass

County, Michigan.

events, strongly confirms the Calvin structure as
an Ordovician astrobleme.

7. No igneous material is associated with the
Calvin structure. Mineralization attributable to
hydrothermal or known volcanic processes has not
been recognized in well samples. The micro-
breccias associated with the structure contain no
volcanic material.

8. The event responsible for the Calvin
structure’s origin is estimated to have released at
least 5.9 x 1018 J of energy, without the develop-
ment of magma or production of any true volcanic
or igneous material.

9. Black metallic microspherules similar to
those associated with meteoritic ablation and im-

Triassic boundary in China.

The identification of astroblemes in
the subsurface is rare. Comparison of
the Calvin structure to known or sus-
pected astroblemes suggests consistent
structural and physical analogues. Al-

ScuEroRTomSHPMA® N @ owwew  though a considerable body of interpre-
0 1 mite <-oavwoe  tive geophysical and structural data fa-
0 16km Xt easwene  vors an impact origin for the Calvin

structure, it is the identification of
shock-metamorphosed quartz that most
strongly confirms the structure as an
Ordovician astrobleme. On the basis of
the available data, I conclude that the
subsurface Calvin structure is a buried
complex impact structure and suggest
that it be formally recognized as the
Calvin impact structure.
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Red Creek Impact (Precambrian),
Eastern Uinta Mountains, Northeast Utah:
125 Years of Mistaken Identity

Howard R. Ritzma

Consulting Geologist
Salt Lake City, Utah

The contact between high-grade metamorphic
rocks, the Red Creek Quartzite (or Red Creek
Complex where it includes various rock types),
and a thick (>7,700 m) sequence of metasedi-
mentary rocks, the Uinta Mountain Group, was
viewed by J. W. Powell in 1868 and 1871. Powell
(1876) envisioned this contact as an unconformity
involving younger sediments (the Uinta Mountain
Group—ferruginous sandstone and shale with an
interbedded massive sequence of conglomerate,
composed of quartzite cobbles cemented by ferrugi-
nous sandstone, siltstone, and claystone) deposited
against a gigantic headland of ancient metamor-
phic rocks (the Red Creek Quartzite—white, vitre-
ous, nearly pure quartzite where Powell observed
it). Although in some places, this contact is diffuse
over a few to 30 m, it is a knife-edge where Powell
saw it. At that location, the bedding of the Uinta
Mountain Group is 75° to nearly vertical, and the
contact actually cuts across individual Uinta
Mountain Group cobbles and boulders. There are
relict masses of Uinta Mountain Group rocks
within the Red Creek Quartzite in some places
along the contact. The conglomerate at the Powell
“classic” section has been named the Jesse Ewing
Canyon Formation (Sanderson and Wiley, 1986).

Powell’s eloquent and inventive explanation for
the highly unusual juxtaposition of these rock
groups has endured. As detailed mapping began,
an intricate and largely nonexistent tracery of
faults was contrived to support Powell’s concept
(Hansen, 1965; and other publications).

There are other views, however (Marsh, 1871;
Weeks, 1907; Hinds, 1935-36; Ritzma, 1959,1960,
1987; Ritzma, unpublished, 1992). Weeks, Hinds,

Howard R. Ritzma, P.O. Box 58736, Foothill Station,
Salt Lake City, UT 84158.

and Ritzma recognized the contact as metamor-
phic, not an unconformity. I now propose that the
metamorphism and resulting contact were formed
by meteorite impact. The contact represents the
point at which the quartzitic melt being violently
driven into the conglomerate and other sediments
chilled and suddenly stopped.

The scenario: a large meteorite struck a surface
on which the Uinta Mountain Group was exposed
about 1,500-1,550 Ma (whole-rock K-Ar dates;
Hansen, 1965; Ritzma, unpublished). A crater 1.6
to possibly >3 km deep and >10 to possibly >25 km
in diameter was excavated in Uinta Mountain
Group ferruginous sandstones and shales. Target
rocks (Uinta Mountain Group) were shattered,
vaporized, melted, and reconstituted via this im-
pact metamorphism into quartzite, schist, am-
phibolite, granite, and other rocks (Red Creek
Complex). The relict masses of Uinta Mountain
Group rocks within the Red Creek Complex along
the contact represent only partially melted and
assimilated material.

Only the upper, youngest part of the Uinta
Mountain Group was metamorphosed by the im-
pact, i.e., the upper 1,600-3,000 m out of the total
7,700 m (or thicker) section. The remarkable proc-
ess is displayed over about 35 km? of Red Creek
Complex outcrops along the north flank of the
Uinta Mountains in the vicinity of Flaming Gorge
Dam and Reservoir (Flaming Gorge National Rec-
reation Area) and extending for a short distance
into Colorado to the east. The most diagnostic cra-
ter-wall contact between the Red Creek Complex
and the Uinta Mountain Group is exposed along
the east wall of Jesse Ewing Canyon, 25 km east of
Flaming Gorge Dam and 6.5 km southeast of Clay
Basin gas field, Daggett County, Utah. The cha-
otic, variable contact zone at this location is re-
plete with impact features including baked and
recrystallized Uinta Mountain Group rocks along
the metamorphic contact as well as undigested

Ritzma, H. R., 1997, Red Creek impact (Precambrian), eastern Uinta Mountains, northeast Utah: 125 years
of mistaken identity, in Johnson, K. S.; and Campbell, J. A. (eds.), Ames structure in northwest Oklahoma
and similar features: origin and petroleum production (1995 symposium): Oklahoma Geological Survey Cir-

cular 100, p. 394-395.
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fragments of Uinta Mountain Group floating as
xenoliths in Red Creek Quartzite. Abundant
shocked quartz is present in thin sections. Al-
though much evidence has been eroded, presum-
ably even more lies at depth beneath younger
strata along the overthrust north flank of the
Uinta Mountain arch.

Recognition that this contact was formed by
meteorite impact makes profound changes in the
interpretation of the geology of the Uinta Moun-
tains and the surrounding region. The Uinta
Mountain Group is the oldest Precambrian unit in
the Uinta Mountains, and its base is not seen
(Marsh, 1871). It may be as old as early Protero-
zoic or late Archean.
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The Big Basin Impact Craters of Western Kansas

P. Jan Cannon
Planetary Data
Tecumseh, Oklahoma

ABSTRACT.—A sharply defined basin, 1,300 m in diameter, 35 m deep, and with internal
drainage, is located 35 mi south of Dodge City, Kansas. This feature is named Big Basin on
topographic maps of the region. It has been considered to be of solution origin.

Remote-sensing investigations of the area revealed that the feature had two small satellite
pits approximately 300 m in diameter. This cluster of holes is an isolated phenomenon in this
area. However, the cluster of one large crater and two nearby smaller ones is similar to numer-
ous primary impact-crater clusters found on other planets. This type of clustering is not found
in areas of karst.

The remote-sensing data further indicated prominent radial fracture sets and a polygonal
shape that reflects the regional fractures.

Subsequent field work revealed that the strata on the rim of the larger hole dip radially
away from the center of the feature. The rim and wall materials are intensely fractured.

These observations are indicative of impact features and not solution features.

When, the Big Basin Crater is physically compared with Meteor Crater, Arizona, and
Upheaval Dome, Utah, it shows a close similarity to Meteor Crater, Arizona. This similarity
is indicated by polygonal shape, size, and radial features. Big Basin appears to be partially
filled with wall and rim materials. It is more eroded than Meteor Crater, Arizona. Based on the
extent of erosion and the slight difference in climate, I estimate the age of the Big Basin Crater
to be between 80,000 and 100,000 yr.

The walls of the Big Basin Crater contain cherts that appear to have been partially ex-
tracted by early man for tools. Tektites are found beyond the rim area.

P. Jan Cannon, Planetary Data, 302 East Locust,
Tecumseh, OK 74873.
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