
LPSC XW 72 1 

AMES STRUCTURE, OKLAHOMA: AN ECONOMICALLY IMPORTANT IMPACT CRATER. 
Christian Koeberll, Wolf Uwe Reimold2, and Robert A. Powell3. 'Institute of Geochemistry, 
University of Kenna, Dr. -Karl-Lueger-Ring I ,  A-I010 Viinna, Austria (a8631dab@vm.univie.ac.at); 
'Economic Geology Research Unit, Department of Geology, University of the Wtwatersrand, 
Johannesburg 2050, South Africa (065wur@witsvma. wits. ac.za); 'Universal Resources Cop., Oil Center 
East, 2601 Northwest Expressway, Oklahoma City, OK 73112, U.S.A.. 

INTRODUCTION AND SUMMARY. The Ames structure is situated in northwestern Oklahoma near the town 
of Ames in southeastern Major County. Structural disturbances in several horizons drew attention to the existence 
of an unusual feature. Mapping of the top of the Upper Ordovician Sylvan shale showed the presence of a relatively 
circular, concentric, structural depression with a minimum diameter of about 15 km (Fig. 1). The whole structure 
is set in Cambro-Ordovician Arbuckle dolomite. Structural studies showed the presence of two concentric rims, an 
outer rim, which is about 1.5 to 3 km wide, and an inner "rim". The rocks of the outer rim consist mainly of 
fractured and brecciated Arbuckle dolomite. The rocks of the inner "ring" structure, which seems to be the remnant 
of a structural uplift within a central depression, are comprised of brecciatedprecambrian age granite and Arbuckle 
dolomite. The structure is sealed by Middle Ordovician Oil Creek shale, which overlies the Arbuckle dolomite. Wells 
from both the crater rim and the central uplift are oil- and gas-producing, making Ames one of the more 
economically important impact structures. ~ h e h h o l e  feature is buriedbeneath almost 3060 m of sedimentary cover, 
making an exploration difficult. However, some rocks recovered from the central uplift were reported to shows 
quartz grains with shock-diagnostic planar deformation features [I], indicating an impact origin for the structure. 
We have started a more detailed mineralogical, petrological, and geochemicalstudy of rocks recovered from various 
drill cores and report here preliminary data from the Bland #1-33 well at the eastern side of the uplift. 

GE~LOGY AND SAMPLES. Oil exploration in northwestern Oklahoma led to the discovery of a structural 
anomaly with a diameter of about 15 km. Geophysical studies and drill-core analyses led to the suggestion that this 
structure could be a buried impact crater (e.g., [I-31). The feature has morphological characteristics, such as a 
centraluplift surrounded by a circular depression and an outer ring (Figs. 1-3), which are typical of those of complex 
impact craters. The central uplift is about 5 km in diameter and is collapsed or eroded in the center. Although the 
interpretation of the Ames  ole" as an impact structure has been challenged in favor of a volcanic origin (e.g., 
[4,5]), the reported discovery of some shocked quartz is evidence in favor of an impact origin. We have begun 
detailed studies of samples from several drillcores, in the hope of confirming the presence of shock-diagnostic 
mineralogical features, and to provide a thorough geochemical and mineralogical description of the crater units. 
The first core to be studied is from the URC Bland #1-33 well which was drilled to a total depth of 2885 m and 
produces more than 300 barrel of oil per day. A core was taken from 2801 to 2803 m, and drill cuttings are available 
from 2743 to 2885 m. Thin sections of 10 basement granite samples, of 8 specimens of carbonate-rich fragmental 
breccia with abundant quartzite-derived clasts, and of several finer-grained breccia or carbonate rocks with fine- 
grained quartz clasts were studied optically. All samples are from the drill core. 

RESULTS AND IMPLICATIONS. Several, up to 1 cm wide, granitic clasts, as well as feldspar clasts in 
fragmental breccia, display significant deformation in the form of local cataclasisof quartz or feldspar minerals and 
of localized annealing, particularly along grain margins (Fig. 4). It is possible that this local recrystallization could 
be the result of frictional heating. However, despite careful search at high microscope magnification, no unequivocal 
evidence for shock metamorphism could be identified in any of our samples. However, studies of some sidewall 
cores and other drill cores (including the D&J James #1-20 core), which were reported to have shocked quartz, 
are in progress. Some first results from our geochemical analyses of the various rock types encountered in the drill 
cores are given in Table 1. Samples include 
Arbuckle dolomite, Precambrian granite, 
and breccias with various proportions of 
mainly dolomite and granite. This crater is 
of interest for several reasons. If confirmed 
as an impact structure, it will add to our 
understanding of buried craters (in 
comparison to, e.g., Manson). In addition, 
the abundance of natural gas and oil at this 
crater will allow the study of impact craters 
as hydrocarbon traps. 

Fig. 1. Surface of Sylvan shale, showil~g the Ames 
structure. Vertical exaggeration 16x. 
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Table 1: Major element composition (XRF) of selected 
samples from the Bland #I-33 drill core; data in wt%. 
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