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Abstract: We are using geophysical methods to map a ' ' -di ' Sole-di Crateredge  yegt Dipole-dipole Profile
. | Ing geophy p Water Wells In and Near the Crater Schlumberger soundings and dipole-dipole profiles (a) East Dipole-dipole Profile (b) wes  ViesiBpalesi
sediment-filled gap in the carbonate bedrock under _ ) '

Sections 17, 18, 19 and 20 of Liberty Township, Seneca
County, Ohio. No evidence of the 100 m thick Lockport
dolomite documented in oil well logs north and south of
this anomaly has been detected inside an approximately
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circular feature about 980 meters in diameter, concealed = (c) ] foutdhwest Dipole-dipole Profile
I i T8 S TN rater edge
by about 10 m of drift. Our working hypothesis is that we —_— s [ _ Southwest i Northeast
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are studying an impact crater. Electrical resistivity — B e R i O wil O vl 2
> Schlumberger sounding point Crater edge ] |

measurements used to map the crater suggest that the
edge of the carbonate does not everywhere mark the
edge of this hole. A well-drilling attempt outside the
northwest edge encountered only a thin layer of Lockport
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dolomite before penetrating shale that should lie at least N T e m— (d)
80 meters deeper. Rocks of the crater lip are uplifted. A °rtffwe5t ¢ - q5°“thea“
Schlumberger sounding east of the crater’s center oo Shimer . | _ Bk Broken dolomite " | ' | . -
discovered 8 Ohm-m material extending from 57 m under EdimERt AL ol SECDes |
the surface to at least 200 m. Trytten (1995) reports T .
crater fill 600 m to the northwest in the 17 — 20 Ohm-m A == = E o \ 5 i  Lintanstoml 0 A Figure 5 (left): curve and
range. The P-wave velocity of the refractor under drift o I\ 1000 Meters ] j layered inversion model
east of the crater center is about 2100 m/s, significantly e ] - 1 (Interpex IX1D) for
less than the 2800 m/sec measured in the northwest | R N — Figure 4: locations of Schlumberger soundings (dots, cross) | : E Sc.hlumberger.soundlng 2015 e
quadrant. Cuttings from an 80 m deep borehole drilled A — ——_____ 10 el " . . v A8 5 e 1|| (Figure 4). Points show data, e crater filz?
g 2000 0 2000 4000 Feet and dipole-dipole profiles used to map variations in what | : - < € . curve is consistent with
near this seismic line in an unsuccessful search for e — : 3 : ® il d R
oo it red silt. pinkish . lies under about 10 m of till. Dot colors show range of ! ! resistivity-depth model.
SELIUTENSITE TS (el Ce SIS LS e Rl el .G AU S Figure 2: water wells and attempted water wells that electrical resistivities of rock or sediments under the till. 3 ] i When the west end of East Figure 6: Resistivity models (Earthimager by Advanced Geosciences, Inc) of the 4
dry and dark reddish gray when wet. Another well drilled . 4 . | - H : . , : -
, help define the crater edge along State Route 635. Sounding curve for the 2015 sounding and the ] profile uses a narrow dipole-dipole profiles shown in Figure 4. (a) shows the complete output
into the crater encountered salt water. We speculate that : y . > * : ] : - bel - £ e y _
brine fror the oil-bearing Trentortlimestonciasidyds Wells 7 and 8 tap the carbonate aquifer. Well 1 was interpretation are shown in Figure 5 and dipole-dipole 1 UNIVITRONTEN | [ | W | — resistivity range (below), it (observed, calculated, resistivity model) plus my interpretation.
. ) & i J the discovery well. Well 6 encountered uplifted strata || resistivity models are shown in Figure 6. Red line segments ' o s e " emoma || Shows the same detail as the Space limits precludes showing the entire output for all profiles.
400 m down migrated into the crater, forming a lake that o ; : : : ) ; .y sounding model
characteristic of an impact crater rim. Summary crossing dipole-dipole profile lines show edge of : N @® P ——— T " R B —
was mostly salt water except for the northwest quadrant. | | . AL . : . = (a) A reet || (D) 1D DVISION OF GEOLOGICAL SURVEY 2810t | (€) = 2815 | TR
, S 1 , information is listed in Table 1. Wells 7 and 8 are old bedrock/edge of crater fill. Reference circle crosses 3 of e U - SBove SENECA tonay __LIDRTY Qoo B88E0D S sy LIS 5608
We have not encountered electrical resistivity values this : . . " “ 1| above B B S\ | e s 5ol £ E11 19" B of i Sac. € gz o 805 522,08 of et 9 ————
: : water wells tapping the regional aquifer. these markers and separates good wells from crater wells. oo || msL ~ 0 e T G T (I B B s s 7T
low, under 10 Ohm-meters, elsewhere in northwest Ohio . . ] a0 e T Y e —— s 5 - [T e
except locations involving landfill leachate. The 2100 m/s |.D. State id Date_compl Utm_e Utm_n Elevation Depth Water table Top of bedrock Comments PN |-corpiiyoag ot fm """"’“*M'—T’:\'.” i _“" l“‘“‘:mi"“‘m‘m——’“""“ tp. . dry hole
refractor shows evidence of relief. Glaciers that swept ey | GETEE | Vel | FeE] e JReen Dilate st isen  Feel |t o B e e e
_ : Eos P 1 710376 19900508 308508 4564668 732 223 260 79 no water not detected discovery well so—t — 500 | [ o B T g.ésiao“«" U T R SO . ==
limestone from the uplifted crater rim may have carved 2 664239 19870815 308524 4564636 733 223 140 43  notlisted  not detected no bedrock e e e Bt e Yl [
grooves into the lacustrine sediment’s surface. 3 386155 19681015 308513 4564882 723 220 44 13 5 2 not detected gray shale & gravel 30 to 44 feet . . . ; s ‘T)EE::.::.UQ o Y :m:éiﬁa;::"m o i WU | eveten (a0 | 2 | S 20w
4 386153 19681010 308497 4564324 724 221 77 23 15 5 38 12 rock at 38', 1 gpm ' el cuvrse ||| Slomond . e | 50 |15 |
5 704346 19900815 308508 4564668 732 223 44 13 14 4 not detected not a bedroc.k well | Electrical resistivity of basin fill is much less in the east — | PECHN | BRI
6 no log 19990901 308491 4564914 726 221 130 40 no water 25 8 Carla's well, cuttings on file » y - = i )
8  nolog old 308403 4564155 725 221 no log 2 1 no log Good well (artesian) speculate that impact broke through shale and released | 7.2 km to the ENE (Wickstrom et al., 1985) (column A) with rocks collected while Well 6
10 272053 19620223 308490 4564168 723 220 140 43 16 5 32 10 shale, red rock, grey shale brine from the ol bearmg Trenton limestone. This is . . Y
. : : : : north (b) and about 2 km south (c) of Well 6 are consistent with column A — more than
_ hit salt water at 140" consistent with excavation of a hemisphere about 500 , :
_II__lbert3|/1_ | Logs are posted on-line at htto://ohiodnr.com/water/mantechs/wellogs/apoNew/Default.aspx , di S r PR R R oA s ey than 500 340 feet of carbonate. Rocks collected from Well 6 lie 70 — 80 m above their expected
ownshnip Sandusky Co. - . . .
e e o e =Lnzsn foms UTM datum is NAD27 il _ OItNEATENTON 12 ‘532 Lo i) o elevation. Comparison of Well 6 cuttings with the core at the H.R. Collins Lab and Core
Wood n " @) | |smeeace . _ _ . _ . . (= 1640 feet - see Figures 10b and 10c). | have not Repository led to my identifying the cuttings collected as shown for column B.
Cored borehole Table 1”. Surpr(r;ary mformcelatlon r1:rom.V\{eIIIIogs|,I clzllre;:t observations and.tl)ntdervLews \r/]wth propertlyll ;).w.nelrs(; Sakl)t water egcoulnter(ejd encountered such low electrical resistivities in NW Ohio | interpret this as evidence for an uplifted rim of an impact crater.
--------- f— Study area in Well 10 is documented on the original well log but was not transcribed when the water well digital database was developed. that"was not associated witbiandfilencE e
: | | % | iberty Crater Refraction Profile 1 East o o . . . .
E The property owner collected a handful of Seismic Refraction Spreads o Lo e e Discussion: Geophysical profiles have mapped an approximately circular hole about
; 1 : : : {f ouss e eae Sl : = m in diameter in the Lockport Dolomite. ere are geo sical hints of uplifte
el cuttings when Well 1 was drilled in . ‘e T 980 diameter in the Lockport Dolomite. Th seophysical hints of uplifted
= F Y Cuttings fizz vigorously when tested with a - . A strata at the crater edge under some profiles, but drilling near the crater edge for a
. . :. | | . ,’ Vp =2.7kmfs -
geologist’s standard 1% HCl solution. HCl was | Y water well (uns.uccessful) encountered shale and other rocks elevated 70 89 m above
. i . N usedto disasdr@ate saveral samales ¢5ir NRIDht 1 the depth predicted based on nearby borehole logs and the gentle regional dip, proof of
- £ the d BETES i pl L & X 5 1 uplift. Sinkholes do not have uplifted rims. An isolated circular basin with uplifted
Figure 1: The study area lies in Liberty Township, Seneca of the disaggregated, rinsed samples was about o strata on the rim, hundreds of kilometers from the nearest post-Proterozoic orogenic
. 4 0 b ; Vo 3.9 ks : - ) . .
County, Ohio. The cored borehole was drilled to the 15% less than the dry original, calcite-cemented { o - ST S belt or mantle plume, is probably not volcanic in origin. It is probably an impact crater.
° ° ° ° ° ° :1 g : ) ; ased on rew arrivals rTrom otrfrset snot, one direction only 4 . . ¢ ) A . 4 .
Precamb”\‘;‘\;‘ ka the Ohio ?e:;‘;gs'cal Survey samples. Cuttings from that well are pinkish gray i | l : ©  w  w  w = = = w Craterfillin the northwestern quadrant exhibits a higher seismic velocity and higher
H » i Profile 11 11 2015 Meters ! - . .
(Wickstrom St ., ) when dry (Munsell 5YR 6/2) and dark reddish 1 N , , , e electrical resistivity than fill along the radius east of center. | speculate that hard water
1 Figure 8: Interpretation of Profile 1: results from Rimrock’s SIPT2 software. \ - { i . .
Following the discovery of missing bedrock gray (Munsell 5YR 4/2) when wet. The sediment Bl it R 2 — » from the carbonate aquifer precipitated calcite cement that indurated silty clay in the
from Well 1 (Figure 2, Table 1), seismic is poorly sorted, about half silt and half clay. =/ NWI q(ljJaCCjir?nt, Whl|he brllne frorln the Trenton I;lmestone, ehxphi)sed when thhe meteorite :
) : - L : : : S o exploded, lowers the electrical resistivity in the eastern halt. Brine may have prevente
refraction and electrical resistivity Results of size analysis are displayed in Figure 3. — : S A e A “Had " | LA e
| . | 4 field A/ Geophone spreads - | hard water from the ‘Big Lime’ aquifer from precipitating calcite, resulting in a lower P-
measurements along a rarm lane ana Tields - | , S s e : : | wave velocity in the east. A Schlumberger sounding that should detect any change less
" 1 f SILT CEAY 200 0 200 400 Meters g A ] .
to the east failed to detect evidence of e e—— "] than 200 m under the surface failed to reveal evidence of a crater floor. Even if this
4 : . Grid = 10 m vertical and horizontal i — ) i . g y
carbonate bedrOCk' the reglonal aquncer.’ . Figure 7: seismic refraction profiles (seismic spreads and shots) Figure 9: Interpretation of Profile 11 11 2015. Depth to top of the feature is not an Impact crater, deep bedrock hole filled with Iow-energy sediment
near the surface. Most water well logs in 2.2 km/s calculated under each geophone and each shot. might hold a continuous record of hundreds to thousands of years of climate change.
this area report Lockport dolomite 10 Refraction Profile 1 (Figures 7 and 8) consists of 2 overlapping geophone spreads extending east of the Acknowledgements: | am grateful to er)pert}/ owners .for permission to work on their
meters under the surface and most well - base of topographic high into which Well 1 (Figure 2, Table 1) was drilled. This was our initial search for land, to numerous students who have assisted in many field expeditions, and The
logs report water 20 to 30 meters under : shallow bedrock in which the home owner hoped to tap the carbonate aquifer. The deepest layer is based Department of EnV|ron.mer?taI Sciences for use of the department’s F-150, computer
the surface. Some wells are artesian. 2 on only a few arrivals in one direction only so there is no way to discriminate between true velocity and resources and geophysical instruments.
Trytten (1995) searched for a ‘buried pre- il ‘ I contact dip. P-waves propagate with little amplitude loss along the 2.7 km/s refractor. We have not References Cited
: ) : T e | anecguntered similar behavior (2.7 km/s, efficient propagation) elsewhere. The short geophone spread Oil well logs accessed via https://gis.ohiodnr.gov/MapViewer/?config=oilgaswells
gIaC|a| Va”ey under SUFFOUHdmg COUﬂtV : : : | | g h : ( £ / PTOpas di ) e 5 pd P Trytten, Bradley B. (1995), Preliminary Geophysical Investigation of a Buried Bedrock Basin, Liberty Township, Seneca
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nvironmental Sciences Glacial Lakes and Sedimen reflections from e crater pottom. ou reflections were not observe , Irs reaks served as inpu Wickstrom, L.H., G. Botoman and D.A. Stith (1985), Report on a continuously cored hole drilled into the Precambrian
E tal S Glacial Lak d Sed t flect f th ter bott Although reflect t ob d, first break d put k d h (1985) | d hole drilled h b
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