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Structure Contour Map on the Precambrian Unconformity Surface in
Ohio and Related Basement Features, Version 2.0

by
Mark T. Baranoski

INTRODUCTION

Additional deep well drilling to the Precambrian’
basement in the Ohio region has necessitated revision
of map PG-23 (Baranoski, 2002), to which the reader is
referred for the history and methodology of the map’s
development. Table 1 herein lists structural features
and bibliographic citations, replacing Appendix A from
Baranoski (2002). Tables 2 and 3 list well data and seismic
reflection lines, respectively, and replace Appendices
B and C from Baranoski (2002). The updated map uses
and identifies 79 additional wells for mapping Ohio, the
surrounding states, and Ontario, Canada, and also 47
additional paleotopographic high areas and monadnocks.
The new map uses insets to show detail where required
and also indicates Class Il oil-field waste injection wells
in addition to Class | industrial-waste injection wells.

Since 2002, the major impetus for drilling deep wells
has been an increased interest in oil-field brine disposal,
research for CO, sequestration targets, and wildcats.
Cambrian-age rocks cannot be properly evaluated for
disposal zones, sequestration targets, or hydrocarbon
potential unless a well is drilled into the Precambrian
complex with sufficient depth (including a rathole?).
Typically, 100 feet (ft) of rathole into the Precambrian
will allow open-hole geophysical instruments to collect
data along the uppermost Precambrian and the entire
Cambrian interval for proper evaluation. Also since the
2002 map was released, new analyses of diamond bit
core have revealed that Ohio’s Precambrian rocks are
significantly older than previously thought. While the
details of age-dating results are not included in this report,

The informal term Precambrian has become obsolete with the advent of
modern radiometric age dating of rocks. The preferred term for rocks beneath
the Cambrian is Proterozoic Eon (Ohio Geological Survey, 1990; Palaeos,
[n.d.]). The Proterozoic is subdivided into three eras, which in ascending order
are Paleoproterozoic, Mesoproterozoic, and Neoproterozoic. However, this
report will continue to use the informal term Precambrian.

2“Extra hole drilled at the end of the well (beyond the last zone of interest)
to ensure that the zone of interest can be fully evaluated. The logging tool
string may be as much as 120 ft (36.5 m) in length, so the rathole allows
tools at the top of the logging string to reach and measure the deepest zone
of interest.” (Schlumberger, 2013)

these older rock ages will have far-reaching effects on our
understanding of the Precambrian complex underpinning
the Ohio region. Both deep well drilling and age-dating
research will assist industry and academia in developing
new tectonic models for the Ohio region.

For more than one half century there has been
little change to Bass’s (1960) original delineation of
Ohio’s Precambrian Provinces using geochronology:
older, unmetamorphosed Granite-Rhyolite Province
rocks west of a north-south boundary of younger,
metamorphosed Grenville Province rocks (see Baranoski
and others, 2009). Bass (1960) noted the presence
of unmetamorphosed sedimentary rocks west of the
Grenville Province boundary in the Mattinson well (API
number 3402360004) in Clark County. It was not until
the discovery of the Middle Run Formation (Shrake and
others, 1990) followed by reexamination of older well
data, new well drilling, and seismic reflection data
that revealed extensive and thick, unmetamorphosed
sedimentary rocks. Drahovzal and others (1992)
interpreted these newly discovered rocks beneath the
Paleozoic as deposits of the regional Precambrian East
Continent Rift System. The generally accepted ages of
these provinces are 1.3 to 1.4 billion years (Ga) for the
Eastern Granite-Rhyolite Province of western Ohio (Van
Schmus and others, 1996); 1.0 to 1.2 Ga for the Grenville
Province (Culshaw and Dostal, 2002); and 1.0+ Ga for
the East Continent Rift System (Santos and others, 2002).
However, these well-established rubidium-strontium
(Rb-Sr) radiometric age dates have likely been reset due
to later tectonic events applied to older crustal rocks now
known to exist in Ohio (Petersson and others, 2012).

Another significant and yet unexplained tectonic
anomaly to Bass’s (1960) original Ohio Precambrian
Province delineation line is the gabbro in Seneca County,
Ohio (API number 3414760840, DGS core no. 2580;
see Wickstrom and others, 1985). This well was drilled
approximately 30 miles east of the Grenville boundary
into Lucius and von Frese’s (1988) Seneca “geopotentia
anomaly. The gabbro was analyzed for samarium-
neodymium (Sm-Nd), yielding a radiometric age date of
1.3 Ga and a calculated (time of crystallization of depleted
mantle [Tom]) model age date of 1.6 Ga (Van Schmus and
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others, 1996). Interestingly this gabbro did not exhibit
deformation, metamorphism, or radiometric resetting even
though located well within the Grenville Province. Van
Schmus and others (1996, p. 23) explained this anomaly

as a “block of crust that locally escaped penetrative
deformation.” Their calculated (Tom) model age date of 1.6
Ga for the gabbro was the first indication, at least locally,
of Ohio crust much older than the Eastern Granite-Rhyolite.
These findings further added to the unexplained tectonic
history of the region.

In 2002, uranium-lead (U-Pb) radiometric age-dating
of zircon crystals was performed on six Ohio diamond drill
core in Sweden by Dr. Jenny Andersson (Jenny Andersson,
unpub. data, 2002; Baranoski and others, 2002). This work
was later expanded upon by Petersson (2010) to show that
Ohio’s crustal complex is at least 1.6 Ga in age (Petersson
and others, 2012). These new preliminary age dates are
more than 200 million years older than previous dates for
the Eastern Granite-Rhyolite Province and allow extension
of the Van Schmus and others’ (1996) older crust over most
of Ohio. These findings will spur work to develop new
crustal models for the Ohio region and will change the
way we currently view the Granite-Rhyolite and Grenville
Provinces and the East Continent Rift Basin. Such new
tectonic models will likely change our view on the region’s
Paleozoic structural and stratigraphic history. Long-term
implications of new models will affect future exploration
and development of energy, mineral, and geothermal
resources; industrial-waste and oil-field brine disposal; CO,
sequestration; and seismicity research.

UPDATES TO MAP PG-23

The revised PG-23 map utilizes data from 335
wells drilled into Precambrian basement?, including an
additional 80 wells since the 2002 map was published. Of
those additional wells, 43 are in Ohio and include new
information for 13 older wells and 30 new wells drilled
since 2002. Of the 30 new wells since 2002, 16 are
permitted as oil-field waste injection wells into Cambrian-
age reservoirs; 12 are rank wildcat; and 2 were drilled
for CO, sequestration research. Eight Ohio counties have
had drilling to the Precambrian for the first time since the
2002 map was published*. The remaining 37 additional

3A total of 25 wells have a question mark (¢) associated with (1) formation
name and total depth and (2) the subsea value on the PG-23 map. These wells
have not been verified conclusively with sample cuttings or geophysical well
logs. In most cases, samples were not available and in some instances samples
were too fine in size to analyze without grain mounts and a high-power
petrographic microscope. The David Hill Georgetown-Marine well in Belmont
County is the deepest well drilled in the state at 13,727 ft. This well is interpreted
as reaching near the base of the Cambrian Conasauga Formation and a few tens
to a couple of hundred feet above the Precambrian basement, thus justifying this
well location as an important control point in a sparsely drilled region.

4Belmont, Carroll, Fairfield, Greene, Mahoning, Stark, Trumbull, and
Tuscarawas Counties.

wells include new wells drilled outside of Ohio and into
an expanded map area, which added older wells. One
well each in Indiana, Kentucky, and West Virginia was
drilled to the Precambrian for CO, sequestration research
since 2002. The updated map also shows wells drilled
to the Precambrian that have been permitted (active and
inactive) for Class | industrial-waste injection (20 wells)
and Class Il oil-field waste injection (26 wells). Table 2
lists all the wells on the map, with additional wells since
2002 footnoted. Sixteen Ohio counties have not yet had
a well drilled into the Precambrian: Athens, Belmont,
Darke, Champaign, Gallia, Geauga (see observation
below), Hamilton, Jefferson, Meigs, Montgomery, Monroe,
Morgan, Ottawa, Preble, Vinton, and Washington. A
Geauga County well (APl number 3405520096) reportedly
had been drilled to a total depth of 7,077 ft with tools
lost in the hole. This well was drilled along the Akron
Magnetic Boundary trend and yields a subsea value of
-5,877 ft, which lies proximal to contours interpreted for
the revised map, suggesting the total depth of the well
was close to the Precambrian. This well location was not
used on the revised map without further documentation,
electric well logs, and/or sample cuttings.

Seismic-reflection lines, fault codes, and fault
positions remain unchanged from the 2002 map.
However, one relative fault movement was changed
to “Up” on the southwest for the Harlem Fault in
southeastern Delaware County. This change suggests
steep vertical northeast dip on the fault. The structural
features table (table 1) now recognizes the Serpent
Mound impact structure of southern Ohio and includes
the Utica Mountain Structure and Fault in Licking and
Knox Counties. The original 17 paleotopographic high
areas or monadnocks on the 2002 map included only
those wells where Janssens’ (1973) Cambrian Mount
Simon Sandstone was not present above the Precambrian.
The updated 2013 map has 67 symbols for well locations
drilled into paleotopographic high areas—50 more than
on the 2002 map. The paleotopographic high areas on
the updated map include both additional wells missing
Janssens’ (1973) Mount Simon and other wells with
relatively thin basal Cambrian units (Baranoski, unpub.
data, 2013). Two additional paleotopographic high areas
outside of Ohio are located in Branch County, Michigan,
and Erie County, Pennsylvania.

Contour lines were adjusted digitally/manually using
Geographix® mapping software, following placement
of new Precambrian well locations and subsea values.
Finalized shape files were exported from Geographix®
and reformatted in Esri ArcMAP 10%®. The final version of
the map includes brief text and updated data tables and
is formatted as an Adobe PDF file. Also included with
the revised map is a database of well data, seismic line
locations, faults, contours, and metadata. Metadata is
described in the digital DVD version of this report.
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TABLE 1. Regional structural features in the Precambrian basement of Ohio as depicted on map PG-23

Type of structure Map number Named feature References
anomaly 47 Seneca Anomaly Lucius and von Frese, 1988
50 Southwestern Ohio Anomaly Lucius and von Frese, 1988
cross-strike structural 3 Cambridge CSSD Shumaker, 1986; Coogan and Reeve, 1985; Baranoski, 1989, 1990, 1993a, 1993b, 1993¢;
discontinuity (CSSD) Riley and others, 1993; Root, 1996
i Pittsburgh-Washington CSSD Harper and Laughrey, 1987; Riley and others, 1993
fault 27 Akron Fault Gray and others, 1982; Root and MacWilliams, 1986; Shumaker, 1986; Coogan, 1991; Riley
and others, 1993
31 Anna-Champaign Fault McGuire, 1975; Schwartz and Christensen, 1986; Wickstrom, 1990; Wickstrom and others,
1992
33 Auglaize Fault Schwartz and Christensen, 1986; Wickstrom, 1990; Wickstrom and others, 1992
4 Bellefontaine Qutlier Faults Steck, 1997; portion of Union Fault from Wickstrom, 1990
8 Bowling Green Fault System Orton, 1888; Carman and Stout, 1934; Stout, 1941; Green, 1957; Worthing, 1965;
Janssens, 1973; Shearrow, 1987; VanWagner, 1988; Wickstrom, 1990; Wickstrom and
others, 1992; Onasch, 1995
6 Burning Springs Fault System Shumaker and others, 1982; Calvert, 1983; Shumaker, 1986; Baranoski, 1989
34 Crawford Faults Wickstrom, 1990; Wickstrom and others, 1992
21 Harlem Fault Wickstrom, 1990
30 Highlandtown Fault Gray and others, 1982; Root and MacWilliams, 1986; Shumaker, 1986; Coogan, 1991; Riley
and others, 1993
35 Kentucky River Fault System McGuire and Howell, 1963; Rudman and others, 1965; Lidiak and Zietz, 1976; Ammerman
and Keller, 1979; Webb, 1980; Black and others, 1981; Cable and Beardsley, 1984;
Black, 1986; Harris and Drahovzal, 1996; Drahovzal and Noger, 1995; Stark, 1997
36 Killbuck Dome Wicks, 1996
32 Logan Fault McGuire, 1975
37 Marion Fault Wickstrom, 1990; Wickstrom and others, 1992; Shrake, 1997
38 Maumee Fault Wickstrom, 1990
10 Middleburg Fault Gray and others, 1982; Root and MacWilliams, 1986; Coogan, 1991
7 Ohio River Fault (alvert, 1974; Baranoski and Riley, 1988
39 Outlet Fault Wickstrom, 1990; Shrake, 1997
40 Plum Run Quarry Fault Schmidt and others, 1961; Reidel and Koucky, 1981; Reidel and others, 1982; Baranoski
and others, 2003
2 Rome Trough Fault System Lockett, 1947; Thomas, 1960; Woodward, 1961; McGuire and Howell, 1963; Rudman and
others, 1965; Webb, 1969, 1980; Silberman, 1972; Heyl, 1972; Harris, 1975; Wagner,
1976; Shumaker and others, 1982; Beardsley and Cable, 1983; Cable and Beardsley,
1984; Keller and others, 1983; Baranoski, 1993b; Kulander and Dean, 1986; Harper,
1989; Coogan and Peng, 1993; Riley and others, 1993; Harris and Drahovzal, 1996;
Stark, 1997
29 Smith Township Fault Gray and others, 1982; Root and MacWilliams, 1986; Coogan, 1991; Riley and others,
1993; Shumaker, 1986
24 Starr Fault System Brannock, 1993
28 Suffield Fault System Gray and others, 1982; Root and MacWilliams, 1986; Coogan, 1991; Riley and others,
1993; Shumaker, 1986
19 Tiffin Fault Sitler and Wehmeyer, 1962; Shearrow, 1987
52 Utica Mountain Fault this report
42 unnamed faults (Adams Co.) Foerste and Lamborn, unpub. data, 1918, 1919; Harper, 1939; Bucher, 1921, 1933, 1935,
1936, 1963; Galbraith, 1968; Galbraith and Koucky, 1969; Reidel, 1972, 1975; Koucky,
1975; Reidel and Koucky, 1981; Reidel and others, 1982
44 unnamed fault (Ashtabula Co.) this report
45 unnamed fault (Ashtabula Co.) Seeber and Armbruster, 1993
4 unnamed fault (Belmont Co.) Berryhill, 1963
9 unnamed faults (Delaware Co.) Galey, unpub. data, 1964; Rudman and others, 1965; Swinford and Slucher, 1995
22 unnamed faults (Fayette Co.) Mayhew, 1969
20 unnamed faults (Fayette, Ross, Mayhew, 1969; Shearrow, 1987
Pickaway Cos.)
18 unnamed fault (Hancock Co.) Shearrow, 1987
26 unnamed fault (Highland Co.) Shearrow, 1987




East Continent Rift Basin

East-central midcontinent rift system

Kentucky-Ohio Trough
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TABLE 1. Regional structural features in the Precambrian basement of Ohio as depicted on map PG-23 (cont.)
Type of structure Map number Named feature References
1 unnamed fault (Lake Co.) Nicholson and others, 1988
fault (cont.) 14 unnamed faults (Madison Co.) Mayhew, 1969
12 unnamed fault (Sandusky Co.) this report
15 unnamed fault (Scioto Co.) this report
23 unnamed fault (Seneca Co.) Shearrow, 1987
17 unnamed fault (Warren Co.) Shrake and others, 1991
13 unnamed faults (Washington Co.) Baranoski, 1989; Deyling, 1993
43 unnamed fault (Wyandot Co.) this report
25 unnamed faults along COCORP Dean and others, 1998; this report
seismic lines
5 W. Hickman Creek-Bryan Station Fault | Harper, 1939; McGuire and Howell, 1963; Worthing, 1965; Galbraith, 1968; Lidiak and
Zietz, 1976; Ammerman and Keller, 1979; Patterson, 1980; Webb, 1980; Black and
others, 1981; Swinford, 1983; Harper, 1989; Black, 1986; Hinze and others, 1987
miscellaneous structure 46 Akron Magnetic Boundary Aggarwal, 1987; Seeber and Armbruster, 1993
16 Serpent Mound impact structure Locke, 1838; Orton, 1871; Foerste and Lamborn, unpub. data, 1918, 1919; Harper, 1939;
Bucher, 1921, 1933, 1935, 1936, 1963; Stout, 1941; Lockett, 1947; Schmidt and others,
1961; Sappenfield, 1950, 1951; Summerson and others, 1963; Worthing, 1965; Bull
and others, 1967; Galbraith, 1968; Galbraith and Koucky, 1969; Reidel, 1972, 1975;
Koucky, 1975; Reidel and Koucky, 1981; Reidel and others,1982; Langford, 1984;
Koucky and Reidel, 1987; Baranoski, 1993c; Baranoski and others, 2003
48 Coshocton Zone Pratt and others, 1989; Culotta and others, 1990
49 Fort Wayne Rift Denison and others, 1984; Hinze and others, 1987; Lucius and von Frese, 1988; Coogan
and Peng, 1993
53 Utica Mountain Structure this report
province Granite-Rhyolite Province Bass, 1960; Denison and others, 1984; Bickford and others, 1986; Lucius and von
(Central Granite-Rhyolite Province/ Frese, 1988; Pratt and others, 1989; Culotta and others, 1990; Drahovzal and
Eastern Granite-Rhyolite Province) others, 1992; Hauser, 1993
Grenville Province Bass, 1960; Rudman and others, 1965; Webb, 1980; Black and others, 1981; Keller and
others, 1983; Beardsley and Cable, 1983; Bickford and others, 1986; Black, 1986;
Lucius and von Frese, 1988; Green and others, 1988; Pratt and others, 1989; Culotta
and others, 1990; Hoehn, 1991; Hoehn and Hinze, 1992; Coogan and Peng, 1993;
Hauser, 1993; Riley and others, 1993; Carter and others, 1996
51 Grenville Front Tectonic Zone McGuire and Howell, 1963; Rudman and others, 1965; Bayley and Muehlberger, 1968;

Mayhew, 1969; Lidiak and Zietz, 1976; Hinze and others, 1987; Lucius and von Frese,
1988; Pratt and others, 1989; Culotta and others, 1990; Hoehn, 1991; Hoehn and
Hinze, 1992; Coogan and Peng, 1993; Hauser, 1993; Lidiak and Hinze, 1993; Wolfe and
others,1993; Riley and others, 1993; Richard and Wolfe, 1995; Stark, 1997; Steck, 1997

Shrake and others, 1991; Drahovzal and others, 1992; Riley and others, 1993; Wolfe and
others, 1993; Coogan and Peng, 1993

McGuire and Howell, 1963; Lidiak and Zietz, 1976; Halls, 1978; Keller and others, 1982,
1983; Cable and Beardsley, 1984; Hinze and others, 1987; Hoehn, 1991; Hoehn and
Hinze, 1992; Stark, 1997

Black, 1986




Structure Contour Map on the Precambrian Unconformity Surface

“URLIGUIRI3LG 3Y} d3e133uad 10U PIP [I9Me

"200T 1)e pappe [P,

“eIuIba1) 153 pue “eluejfsuuag ‘uebiypiy “OpnIud)y ‘o1yQ :s31e3s buimo|jo 3y3 ul s|[am 1oy pasn ale SIaquINU JIBIP-0| 3INHISU| WN3|011dJ UBILIBWY,

LT (2961 'suamq) § 0LL'€ 800°'L Uenquedalq |73 0) se9 7 10 burny L piequoa] piojmer) 0500Z€€0vE
3924 (£961 'suam0) 3°N oLy'e 116 uenquiedalq SLy'e nobbig L Jup umoig-Iapuds piojmer) ¥700ZEE0vE
£€05'9- ERS 067'L 181 uelquexalq S0€'L 1116\ spini4 pasajald L swepy uo10yso) L LLLTLEOYE
Yr'9- a'N 967'L [4%] uelquiexalq €9¢/ duojsuiod L [3Ung uopoyso) 8LLYTLEOVE
1£9'9- an 085", 68 uenquiexlq 85, 10 uosbuiyuiom | dL 1333[3 01yQ UIayInos ;3 snquunjo) uo10yso) 1494343049
026'- S 096'9 0v0'L ueliquiexalq 0£6'9 wnel || 991 uopoyso) £507TLE0rE
19006~ a 00Z'0L v6lL'L {uetiquiexdld wr'ol di0) jo3u0) Juawabeueyy | ¢ fewny eueiqunjo) 87907670vE
9Sy'T- ERS ySs'e 860'L ueliquedald €09 J9IS 7B 13YP0IS L fo) uoyuy 0L00Z£T0vE
€LET (€261 ‘suassuer) § 09%'€ 180°L UeLquedalq ELy'E '0) |10 9vueMay L fapw uojulpy £000LT0VE
L't ERS 4943 60'L ueliquedald €97'¢ "0 |10 9duemay L 13 Uep uoyuiy 5000ZLe0vE
(e i ue's 080°L uelquexalq 6E'E '0) |10 3dUBM3) L swepy uojuipy 20007£20v€
LSt ERY 87€'e L18 ueuquiexlq 9EY'e ‘0) |10 [edusunuo) || HOIM juow3py £€000Z5207€
867'T S (11249 80°L {uetiquield 199y pusu L uosiney e ¥0009€707€
£8€'T- E| 055°€ 9L ueliquiedalq 8/5'¢ saLisnpu| sabpoy L swiieq alawedf3 e £0002€C0vE
SLET- (£961 'suamo) § y79'e (74 uenquiexslq 6v9'€ e 1 |10 punwipy L umoig Hep 2000Z€T0vE
L¥8'- ERS 508'8 96 UeLquedalq w6's saxnosay abuey | g-L 1un 991 ||osie) SP0TT6LOVE
95T El 4143 129 uoneuwwod uny o|ppI [£:743 dio) parsowy | 7 d10) [93}5 OOWIy Jojing S000Z.L0¥E
€8T El (1143 999 uonewwod uny o|ppI 143 d10) [235 OOy L d10) [9335 OOWy Joping ¥000Z£L0¥¢E
yLET ERS 097'€ 96 {uoneuio uny 3|ppiy 05€'€ wnajo1ad Jnuads L Ygun umoig 90002SL0vE
865°CL- pajewns?3°s el 6CL'L UoizeLuio4 ebneseuo) ueuque) sl DUJ[|IH "4 plaeq L 3upe}y umoyabioan Juowyg ¢71190Z€L0VE
6vL't- ERS 6L0°€ 0/8 uoneulio4 uny o|ppIN SL0'E Ul ‘e pue fig xauul | 7 Hoys3 azte|bny €0L0ZLLOYE
W't (€£61 'suassuer) § we6'e 968 uenquesslq £90'€ SeD R0 0IYoIsdM | L "Wwio) 43ys[a0H azie|bny L£00ZLL0¥E
wE's i ue's 059 uequedalq 0909 SDINIAS [RIUWUOIAUT 3NIISAY | | SINIAS [LIUILIUOIIAUT FNIISDY e[ngelysy 0L009£00%€
998'6- I'N 958'9 066 ueliquedald 910, $32In0S3Y 9|isey L J0JUO e[nqejysy €TSPTL00vE
68€'S- El 1€7'9 88 ueliquiedalq 006'9 uonesojdx3 5y | $S67-L nun ey e|nqelysy €LLYTL007E
166'S- a'N 026'9 696 ueriquiesalq yL0'L ‘poid aul wonog 4 djueweisng e|nqelysy 8Y6€TL00VE
7¥8's- (€661 ‘s1au1o pue £3y1y) 3°N 9.L'9 €6 uenquiexalq 800 Ab1au3 [esianiup L PuaIq e|nqelysy T6L€TL00VE
1y1'9- a'N 0zL'L €16 uenquexalq LSL'L fb13u3 104 L usuejne] e|ngeyysy CLTTTL00VE
91’9 (8861 1ouiem) 1°N 901, [ ueuquiexlq 't fbruzjod | T 3qoied e|ngeyysy 8€07TL00vE
wsL9- a'N wL'L 056 uenquiexslq 9€1L'L fbaugod | € eoyy e|ngejysy LY8LTLO0VE
785 a’s 9099 198 ueriquiedalq 659'9 1078 e9°SNn L uoysnoy e|nqelysy 98207£00v€
126's- (€261 "'vewaquon) 4 8689 116 ueriquiesaid £06'9 '0) se olyQ se3 L uewfelg e|nqeyysy £€6107£007¢€
180'S- (£961 ‘suamo) § 0vL'9 £86 uelquiedalq 05L'9 10 uozlioy H-L eoyy e|nqeiysy 1610Z£00¥¢€
116'€ a 090'S €80°L ueliquedald €91'g 0) Ab1au3 sseq L ulnbuty puejysy 8E6ETS00VE
6L'T ED) €51'e ¥/8 uonewio4 uny a|ppIN 00€€ ey dg | ¥ [ed1WaY) 49 w9y 169€9£00v€
w®re El 8€L'E 998 uonewio4 uny a|ppIN 0/L'E [edway) 49 € [edWay) dg us||y ¥8007£007¢
060'C (8861 1aulep) 3 ErL'e €98 uoneuliof uny s|ppIN 0LLE sy dg | ¢ [edWay) dg us|ly L£007€00v€
197t (8861 “12uiem) 3 €el'e us uoneulio4 uny s|ppIN €el'e [ed1way) 49 L [eJWay) dg us|ly £900Z€00v€
L6€°T (8861 “awiem) 3N 807'¢ L8 uenquiexalq (1744 0oy | € Jun "jels uewjyod w9y ¥9007£007€
007t (8861 “swiem) 3N L07°E 108 {uonewiod uny a|ppIN L07'E '0) bupnpoid "H3 H L uewjyod us||y 0900Z€00v€
€10'¢- ERY §98'¢ [4% UeLquedalq 988'¢ '0) |10 Piojx L Jous]-|[essny swepy 1100Z100¥¢€
€81'¢- El 108'€ ¥9 uenquiesalq 678 d10) SeD Y3{eamuowio) L Han0) swepy 5000Z100v€
¥90°¢- i 8LL'¢ L uelquexalq 06L'€ ‘dioyloqe) | y-L fareg swepy ¥00071007¢
0IHO
(133)) :m:mw:wwww:_ _w>w_mwww>oﬁ (193)) Jaquinu
””_H hﬂmﬂ 921n0s ejep doj-uepquiedalq Jodoyoypdap uopess(a y3dap |20} e uoreurioq m._a% aweu fuedwo) ‘ou |I3M aweu asea fyunoy /oM anbiup
U 3joy-buoyy |1aM wnjeq 110} 1I3M

310U 3sIMIBYIO SS3JUN Pjsoueleg Aq ‘uonelaidiaul sbunind-sjdwes = § ‘sbunind sjdwes ou = N ‘uoieiaidiaul 6o|-d113|9 = J LU|UP = (@ ‘D103 = ) :92IN0s elep doj-ueLquiedald

£Z-9d dbw uo spuiod [043u03 J0J PIDP (13 T I19VL



Baranoski

519t (€261 ‘uewsaiuon) 3 85°€ 156 {uenquiexid 019 0)sen g0 fajenoo | L fauyno) pueyybiy L£0007LL0¥E
ay'e pajewnsa (€61 ‘suassuer) § S16°E €90'L {uenquiexid us'e ‘) [lodauemay || faneq pueyybiy 1000ZLL0vE
€99'C- ER 5121 69 Ueliquiexald SLE'E Py Abiauz eomy | aMSH-€ Ipiys fiuay 6€L076907€
W't ] ST'e €89 ueliquexald SLy'e [aIquuny g Jopueje) || IIeH A1uay 9£007690%€
9L5'6- N pLy0L 868 ueliquedald Sz9'0L wawidoAag IHpay | L Jun uewypaz uostuey LEL0TL90VE
66’1 | 198'T €6 ueliquexald 876 ‘o) bunesadg ubisuz | §z-1 [1oMma4 ulpiey €€1075907E
686'L- (8861 “12utei) 3 0967 LL6 {uenquiexid 667 buyjjug uorbuying-uoyenpwy | 1 oM ulpie 6£007590%¢
668'L- palewnsa (/61 ‘suassuer) § 08 L6 ueliquedald €87 punwpy | | sauof ulpie 7£007590%€
06'L- (¢961"uosiwwng) § 0LL'T 0€8 ueliquexald 086'C elahuauudy || SUIoN ¥poduey 851£9€90v¢€
986'L- (€£61 "suassuer) § 6.7 608 Ueliquiesald £08'T OO pY-UN | L Yuuwspuwniq ¥poduey 75107€90v€
96'L- (€£61 ‘suassuer) § S6L'T €€ ueliquiexald 66L'T usmoy | | sule ¥poduey 0v107€90v€
8L (€£61 "sudssuer) § 800 8 uolewiod uny 3|ppIN 10 g L laizely ¥poduey 6£107€90v€
180'8- ER 068'8 608 ueliquedald 006'8 U] ‘SDIAIS PIRYJIQ JJNIS | L 0-50S fasusang «0THT6S0PE
08L'L- a 078'8 0v0'L ueliquedald 958'8 DUl|IH Y pieg | L [I_PYUN fasusang 88LYT6S0VE
0€L'L- ER 0188 080°L ueliquedald 0168 DUl|IH Y pieg | L Hun 03q fasusang L90VT6S07E
8ye'L- (€661 ‘s1ayro pue £a|1y) 3 §5¢€'8 L00°L ueliquexald w98 ‘0) aulppdig aloys ey | | ‘Wwio) |jeysiely fasusang 78L076507¢
698'L- S 876'C 6L0°L ueliqueald Eve's 11700 wnajoilad wmey | | 3udaI9 U321 70007LS07€
998'C- S 915 689 ueliquedald 00L'€ d10) winajonad A | L Jopjoyai01§ uoyn4 6v007150v€
0L6'C- (2961 'suamQ) § £09'€ 169 ueliquiesald w'e saulenp N3y | L satlenp 1) djqiely ulpyjuesy 7100Z6v0t€
87T a 0€'e 96 ueliqueald 4133 BUSRLPOS | L #ng a1afey L100ZLY0vE
w©L'e (€661 ‘s1au10 pue fay1y) 3 4741 086 ueliquexald 05L'€ 0)opIoxo | L uneig anafey 0L00Zt0¥E
569 3 ws'e L06 {uenquiexid SLE'E 0)lopIoxo | L }jemeuey aafey 60007L0v€
vE9'T- | 9€9'€ 200°L ueliquexald 0r9'c bupnpoig [pmuseg | | 1Py anafey L0007 L¥0PE
887'C- (€261 ‘suassuer) 3° 4331 o'l ueliquedald 0LY'E 0) 10 9auemay || sauleg anafey $0007L10YE
STE'T (7961 ‘uosiawwing) § we'e L10° ueliqueald 6Y'c ‘) [lodsuemay | | uos|im anafey 20002Ly0v€
085'C- (7961 "uosiawwNg) § SpS'e 596 ueliquiexald 80Ly 0] |10 3uemay || sundoy aafey L000ZLh0vE
656'¢- E| 9505 L60°L {uenqueiq 080°S Ul Buug W | L Hun uapiey payire 997LTSKOPE
05t ERY SLE'E S09 ueliquedald 9Et'e QuoKsIPy | L 3Us|[d) 313 LLL0ZEVOVE
688'C- N 719’ 14 ueliquexald 059'€ seppuejipopieg | | Hup UoXIN 13 LLLOTEVOPE
029'¢- (€£61 ‘suassuer) 3 6ty 678 ueliquexald 99"y oouns | L |39 UeulRH a3 6L00Z€0vE
129'¢- (2961 'suamq) § 5944 878 ueliquexald €97y ofouns | L U “[e33 pRYNEM-NIshay 3l LL00ZEV0VE
£85'¢- (¢961 ‘uosiawwng) § 00ty 18 ueliquedald LYY ‘0ysegpnjolo |1 ‘(012 Ja|fes 3l L000Z€0vE
S60'¢- E| 9Ly LL0'L ueliquedald Uty ‘0)bulog | 1 uup fe1a duoysbuo aleme|3(q 8S€07LY0VE
696'C- E| 956'€ 186 ueliquedald €10y dio) uawdoarag 09N | L $193YS aleme|3q 95€07LY0vE
4135 ERY (11947 8LLL ueliquiexald €18'y 0 bujog | 1 HuM [[eyspoo-[laxp0) aleme|3q PSE0TLYOYE
0Ls'e- S 009y 060'L ueliquexald 0L9% “uj uojual-Ainqung | - uostuol aleme|aq 6EE0TLYOVE
1569 a’s 55'€ 616 {uelquiexalq 695'€ uonesojdxayuny | | 358) aleme|aq 67€07L0VE
6LY'T- N 4131 €66 ueliquexald 4149 uonesojdxayuny | | Hor aleme|a(q TTE0TL0vE
08Y'c- (£961 'suamq) § 589’y S07'L ueliquedald 589’y ‘0) |10 o1yo-eI0SUUIN | L f10bain aleme|a( 0£207L¥0vE
6€L'E- | 8507 616 ueliquexald L0 ‘0) [0 O1yo-eI0OSAUUIN | L faspur] aleme|aq 69207L0vE
866'C- (2961 'suamq) § 066'€ 66 ueliquedald SE0'Y oMW | L Juws aleme|3q 0TLyove
SLY'T- (€£61 "susssuer) @ 0Tr'e Sh6 ueliquedald 9Tv'e a]buen uayinos | | sauof aleme|3q 72007Ly0ve
w'e E| 010 886 ueliquedsld 9007 safowyam | 1 ureids aleme|aq 6000ZL¥0v€
ST6'C- (2961 'suamq) § Sr8'E 076 ueliquiesald L6 ‘el asimRIsey) | L 9)Uep aleme|aq L000ZLY0vE
006'C- 3 209'c 0L {uenquiexid 019°¢ umoig || Janeq ueyYa( 870076£0v€
995's- S 0rS'9 L6 ueliquexald 0559 ‘o) Abraugsseq | L swalshS [edIpaly wodrey eboyefimy ST9LTSEOPE
915 ER 0LL'S €09 ueliquexald 108'S 2335 wjybneq ;g sauor | | “di0) 321 uljybne 7 sauof eboyefimy L780TSE0VE
(193) :m_hmw:wwww.& _w>w_wwww>oam (133) Jaquinu
””“‘_mh :m_”wmﬁ 1nos ejep doj-uepquiedald 0 oo ydap uonersp y3dap [e30) Je uonewo] _mw_%_o_w‘s aweu fuedwo) ‘ou [[3M Jweu 3sed] fyunoy {1oM anbiup
b 3joy-buojy 119Mm wnjeq

310U 3sIMIBYI0 SS3JUN Pjsoueleg Aq ‘uonelaidiaul sbunind-sjdwes = § ‘sbunind sjdwes ou = N ‘uonelaidiaul 6o|-d113]9 = J LU3||UpP = @ ‘D103 = ) :921N0s elep dor-ueLquiedald

(3u02) £Z-Dd dpw uo s3utod 043u03 10§ DIDP [[3M *T I1QVL



Structure Contour Map on the Precambrian Unconformity Surface

610
8€9'C-
1500
99'C-
519'8-
98'-
8ht's-
SLL'S-
0Lt
519t
056
e
SL0°c
$90'C-
6’
861~
8eL'e-
189'¢-
60v'S-
$69'¢-
LeL'e-
816
LLES-
105's-
0Ls's-
00€'s-
8€'s-
65€'S-
951y
000~
T8’
098¢~
8LL'¢
988'¢-
6Ly
065'¢-
091
L0y~
w6ls-
671's-
867
wor's-
0L€'e-
869'¢-
wsLe
0L5's-
985~
7985
650's-
woL's
66t'S-
0€L'T
6€€'T

a
an
an

(2961 'suamQ) §

3

3

3

ER

parewns3

(€£61 "sudssuer) §
a

(2961 'suamq) §
1S

AN@Q— ‘conmEEzmv S
ER

ER

3

|

an

(2961 'suamQ) §
(2961 'suamQ) §
(£961 'suamq) §
N

3

ER

a
an

a
N

ER
N
N
an

3
N

(€£61 "suassuer) §
(€£61 'suassuer) §
3

ER

(£961 'suamo) @
(£961 'suamp) §
(2961 'suamq) §
an

anN

(7961 ‘uosWIWING) §
N

3
N
an

3

(£961 'suamQ) §

3

30

26T
€09'
86'
599'¢
¥9L'6
066'6
0056
668
9LY'e
0L9'¢
729’
9497
orL'e
5141
S06'7
029's
8€8y
008y
S1T9
8Ly
L6y
846'S
0969
S60°9
8LE"9
€06'
9609
0909
9L'S
007'S
€58'7
0267
0667
8L6y
(1749
€LY
v9€'S
orL's
$96'S
066'S
§L5'S
8179
ovEy
14597
106'€
07€9
6€°9
7999
0€6'S
sy
69v'9
SPL'E
08€'€

506
596
086
100°L
6vL'L
9zl
60'L
118
9L0°L
566
vL9
058
STl
06L'L
096
w'L
00L'L
6LLL
908
060°L
6LL'L
090°L
609
¥6L
808
€09
[4%4
L0£
0L0°L
00'L
820°L
090°L
ur'l
0’
980°L
€81
Yo'l
6€7'L
ye8
178
599
98
0L6
958
6vL
018
808
08
L8
018
06
SL0'L
Ly0'L

ueiquiedalg
uenquedalq
Jueriquiesalq
uenquedalg
uenquedalg
Uequedalg
uelquedalg
UeLquedRlg
juenquielg
uepquedalq
jueLiquiesalq
uenquedalq
uequedalg
Uequedalg
UequedRlg
UequeRlg
ueiquiedalg
uenquedalq
Jueiquiedalq
uenquedalg
uequedalg
Uequedalg
uelquedalg
Uequed3lg
ueiquiedald
uenquedalq
uequedalq
uenquedalg
uenquedalg
Uequedalg
uelquedalg
Uelquedalg
ueliquiedalg
uepquedalg
uequedalg
uequedalg
ueliquedalq
uelquedalq
Uequedalg
Uelquedalg
ueLiquiedalg
uepquedalg
uepquedalg
uepquedalg
uenquedalg
uelquedalg
Uequedalg
UeLquedRlg
ueiquiedalg
uenquedalq
uenquedalg
uenquedalg
uequedalg

€6'T
159'€
867
SL9'€
078'6
880°0L
0856
w6L'6
9LY'e
L€9'e
716
065y
097'€
19€¢
97
929's
we'y
00S'S
LET9
208y
567
166'S
2002
0Le"9
S5€"9
SL6'S
0LL'9
w09
2149
9LT's
988"y
0267
€00'S
805
PSS
£06'7
9L£'S
9789
0509
166
189
07€'9
Sty
17897
0Ty
1243
96£'9
9899
886'S
€59
S6v'9
667'€
wh'e

110 feipaq

Jeuorjeusdu| eydjy-x
XIHeW 3 13|peis

bupnpoid panun

Bl GTE=RE|
2ul‘AB13u3 19 @

11 ¢# easyrioN

U] Ab1u3 18 @

$3IN0SAY [BINJeN RIGUIN|O)
'd10) Wn3jo11a4 epesawy
'd10) wnajonad Auaqn

0 529 010 1583

‘0 uonelo|dx3 ejojysy

0) 110 0140

U] ‘AbIaug xouy

"0) |10 uojuly

1p3s039 URBIPIY

'0) BUUBH '3 UO}[R(

ueIOp

0) buruyay 3 110 puejysy
eyly

0) auljadig loys aye]
biagpjon

uonelo|dxq sure|d 1eain
uopelo|dxg sure|d Jeai
SDIAIS UL [EIUIWUOIIAUT
s|edjwiay) oryjey

s|edjwiay) oryjey

'0) |10 uewpay

ul ‘Abiaug xouy

121835030 UebII
121835039 UebII

"0) 589 R |10 ©Aq0)

0) bunug 1739

bupnpoid 3 bui|jug 03p3
"0 110 H4y-uny

'0) se9 [an4 o1y

Sen 7 110 LSX

*d10) Ab1au3 diodny

q|eH

Haq[eH

110 uoaburyopm

‘d10) Juawdofaraq oN
uoljelo|dx3 uejydejeddy
M

U] |[amIaxeg
U] |[amIaeg
U] |[amIsxeg
U ‘||amIayeg
[esodsiq 3900
uebiung

) [10 p1ojx0
0) |10 paojx0

S
o

O~ — — — — — — — — M % O — — © —

Mmoo = = = e —

8Tl
65-C
OLH-L

L
L

13K
eIRWRNIW
ysuled

[IRYUW

Sulj|0) JelsyLioN
£ypn7Iexsyrioy
I[eyy JeIsyioN
1eISYLIoN
[pww|

awny

nup bumay
uiog

un Ayung
U (e 33 suyor
1abeq

Hunse|3

apun
auudsiq
ueloy
1RZPWIYPS
BIEN

£3imon

Jufed

faypiq

UBWOOIA

"0) l[ej|y puowelq
s[edlway) ofyje)
s[edlway) olyje)
159u13

foypw
uosuryed
uosuryed

AYM

131e)
uospjeuoq
uewyny
alowpe]
weybujuun)
1uedar)

umoig

SUNe|S

poom
fe1n-13yd[eM
Hunjiom

Buny

U Jyoy-Iasey
up JapAus

JU( SUBMeH
13pAus
1IRM3saLPnqjity
UeWHOY

U 153 -auko0)-qofay
U SM3QoY-|1e)

uoLey
uoLey
uoLely
uoLepy
buiuoyeyy
buiuoyeyy
bujuoyeyy
buluoyeyy
uosipeyy
uosipeyy
sean
ureio]
ueboq
ueboq
bunpry
bunpry
Bunpry
Bunpry
Buypry
Buppry
Buypry
bunpry
DUAME]
el
e
e
e
e
Xouy
xouy
xouy
xouy
xouy
xouy|
xouy|
xouy|
xouy
xouy
uosye(
uosye(
uosyper
uosydef
uoiny
uoiny
uoIny
SaW|oH
SaW|oH
SaW|oH
S3W[OH
SIW|OH
buppoy
pueyybiy
pueyybiy

£910710L¥€
S9L0zLoLYE
$800ZL0LYE
80007L0L¥E
LLLET660VE
BILET660VE
L SLET660VE
LTLET660VE
£0007£60v€
€0007£607¢€
090025601 €
76L07€60v€
960071607€
8L00ZL60¥E
£185T6807€
TSST680vE
687576801 ¢
ILYST6807E
16Ly7680v€
TSTTT6807E
£50226807¢
98L76807¢
YLL0TL80vE
8LTLTS80VE
¥60L75807€
19907580v€
08707S80v€
Tr107580v¢
790vE80YE
200077E80VE
9L6€7€807E
§56€TEB0VE
Yr6ECE8ovE
LE6ETEBOVE
SL6ETEBOVE
y09LZEBOYE
8971 7E807E
ELYLTEBOVE
7010Z6L0v€
6£0076/0v€
8£0076L0v€
9£0076.0v€
€ET0TLLOVE
€0L07LL0VE
LL00ZLL0vE
€6€STSLOVE
SLTSTSLOVE
L €CSTSLOVE
0£0STSL0vE
WL TSYTSLOVE
celeeLove
9100ZLL0¥E
§L00ZLLOVE



Baranoski

050 (£961 'suam0) 3°N 95T 90L ueliquiexald 65T aunbeyy | L Aysay fysnpues IrLOTEYLYE
iL56'L- an 4304 €9 fuenquiexid SL9T 0nIRd | L a3y fjsnpueg 9L0ZEYLYE
€L0'T- (€£61 susssuer) § 90L'T £€9 ueliquiedalq 9ILLT uebjung L s1afy fysnpueg L110TErLYE
8T (€£61 "sudssuer) § 60 779 ueriquiedaiq 2453 '0) 59 01yQ 3se3 L HeH fysnpues L100TERLYE
LT (2961 “uosiawiwng) q 10£'T 065 uenquiesalq 96L'T f13wobjuoly L WPUIRH fysnpueg L000ZErLYE
L10'T (€£61 "suassuer) § 1997 059 uenquiesalq 4434 oloowyo | L sunig fysnpueg +85109ErL¥E
88'C- (€661 ‘s1aupo pue fajy) 3 0£8'€ 586 ueliqueald 088'¢ 0)loploxo | L AUl $soy LZ00ZLyLYE
s’ (€61 ‘suassuer) § S8'€ €60'L ueliquiexald €98°¢ 0oLy |1 e 6000ZLyLYE
688'¢- (€£61 "suassuer) § 190'S 9LLL ueliquexld $80°S uoIsIAI( [9235 sanday anduy | 1-q UOISIAI( [93)S Saraay andwy 8Y0T6ELYE
650 (€£61 "suassuer) § L6Y'S 8SY'L ueliquiesald €05'S bupnpoig ajeis-uy | 7 oS LEVOT6ELYE
0L9°c- (2961 ‘uosiswiwng) § 05€'€ 174 Uenquiedslq LLE'S 0looyo | L abepieg weuind LE00ZLELYE
659'L anN 07L'8 190'L UeLquedalq 1618 saanosay bunyip | 1 sa2n0s3y Bunin abeyiog 098zzeeLyE
6€'- 30N ue's 8. uenquiedalq L10% Buiuq H L SSONH Ad 6800ZLELYE
0v5'c- (€661 ‘s1aupo pue £3|1y) 3 0LEy 0LL ueuquiexalq 'y d10) 509 |10 OdUIeY L suiy femexplg ¥200z6TLYE
v00'¢- an £08' 6. ueuquexld | 918’ 0) uonelojdxg uewainuy | | ABbiH femexlg 07002671t€
SSv'e- (£961 'suamo) § 8yl'y €69 ueliquiedald 6/LY 0)SeY R I0ISMPIN | L BRI femexid 900067L¥€
68'T- (€£61 "suassuer) § 169°€ 161 ueliquiexald Les's buipug uoibuying-uoyewdy | 1 uewor femexplq $000Z67L1€
88¢'T- (7961 "vosiawwng) § S'e LS8 ueliquedsld 15T'E '0)|Ig 93uemay |yl buo femexplq 20002671¥¢€
vLY'S- (661 ‘siay1o pue £a3|1y) 3 T0€'9 88 ueliquiedalq S6€'9 0 buijoq L “[e 19 SisuLeq }991) Ysny fuag §659CLTLYE
99t a 6€'e 144 {ueliquieraid 00l SOUIIN Jueses|d I L pualy Buipineg €1007571L¥E
L¥T'6- s 85101 L16 UeLquedalq 0z9°0L ‘0)dRopepeuy | |-y U VEIRY\ERE] 9|qoN ©YEVCLTLYE
SLE0L- (€261 "suassuer) § oLy'LL SE0'L uenquedalq wr'll ‘diy oowy || uewin 9|qoN 8LTLTlTLvE
oL’ S 566'L 86 ueuquiexslq 0108 TSRS [IIM | L 409 wnburysniy 9LL8T6LLYE
Srv'o- (€661 ‘s1au1o pue fajy) 3 L€'l 826 ueliquiexald 18€L SDIN0S3Y SS3|e) | 00t ¥) |B0) UORepIjOSU0) wnburysniy 9L0LT6LLYE
200°¢- E| 0€0y 820°L ueliquiexald 007y oup‘ABraugxouy | p9z€-L 1sniL Ajiwey 237 MolioW 06LYTLLLYE
¥87'¢- an 897 86€'L ueliquexald 0Ly 3| tl-l IOPIH Molio EVOVTLLLYE
L9y'¢- N wLY Lee'L ueliquiedalq 857'S d10) uomdnpoigoyo | £ SHIoW Moo CLOvTLLLYE
1665 10N 866y 66€'L {uenquedld 000 ‘dio) uoesojdxgiels | | Jomalg Moo LELETLLLYE
18T (€£61 "sudssuer) § §18'€ 00'L ueuquiesalq 9/8'¢ uonesojdx3 yaan o | L fay Moo 09STTLLLYE
1898'C E| 98¢ 666 {uenquedlq 198'€ ‘0] |l0aypuewo) | 3L ysng Moo Se6LTLLLYE
881¢- E| 6Ly L00°L ueuquiexalq 6Ly 00 MY-UN | S HUN JaN-1areys Mmouiol L8ILTLLLYE
S0€'€- (€61 ‘suassuer) § 9747 orL'L ueliquiexald LLr'y fem | L PP Moo 8BELTLLLYE
uy's- (€£61 "suassuer) § 0/8% 86€'L ueliquiexald 888y uosod | L 1[bigpuim MolioW LY00TLLLYE
10'e- (€£61 "suassuer) § 6007 566 ueliquexsld 790y safowyam |1 Kiuay MoLOW €€007LLLYE
986'C- (£961 ‘susmo) § 7007 9L0'L ueuquiexslq 060 0) butuyay 10 puelysy | € SIAN Moo CL00ZLLLYE
07t (7961 "vosiawiwng) § 1741 SE0'L ueuquiexslq 0Ls'e windj01}34 pa3eossy [euolieN L 1y[eMm Iwely £€000260L¥¢€
980T (7961 "vosiawng) § 4149 766 {uoneutiof uny s|ppIy uy'e oyjouns L Bupanay 1wely 1000Z60L¥€
S97'T- (€£61 "suassuer) § wol'e L€8 uoneutiof uny o|ppIy SEL'e |10 uoluf Jauley | ¢ famap 1Y L7L0ZL0LYE
855 (8861 12usein) 3 059'S 60°L ueliquiexald 199'S dl0op | L Huqn [apuep eupAW 618LTE0LYE
9s's- (€261 ‘suassuer) 3° 7999 9LLL ueliquiexald LEL'9 N0 sSIM | L Jaulem euIpap LozLzeoLye
08€'S- (€£61 "suassuer) § 0859 007'L ueliquiexald 0v0'L 0)NI0SBSIM | Y-L Juws BUIPIW ELLTEOLYE
6/1'T- EN 60 €16 ueliquiexald wl'e s32n0say 3|qennby | £/€-HO ‘[e32 Auio4 uoLey L02071L0LYE
8€L'T- E| 790°¢ ¥26 Ueriquiesaiq SL0'E ‘d10) uonesojdxg sepsexal | | sweq Aoein uoLely 9/10Z10L¥E
0007 N 606'7 606 uenquiedalq S€6'7 110 Ae112q L ‘033 biuam uoLely SL10TL0LYE
Y0t E| 0zl 9L6 uequiedalq 861 ‘d10) uonesojdxg seg sexal | | suueq Afoein uoLely ¥£10T10LYE
96'L- EK( 8€6'7 L6 uerquiedalq 066'7 ‘di0) uonesojdxg sep sexal | | BIY20 uorely €L10710L¥E
vEL'T E| 090 976 ueuquiexslq L0’ ‘diyanpsuy || swiieq Ajarein uouely 8910710L¥€
(193) :mzmw:wwww.& _w>w_wwww>oﬁ (133) Jaquinu
””“‘_mh :m_”wmﬁ 1nos ejep doj-uepquiedald 0 oo ydap uonersp y3dap [e30) Je uonewo] _mw_%_o_w‘s aweu fuedwo) ‘ou [[3M Jweu 3sed] fyunoy {1oM anbiup
b 3joy-buojy 119Mm wnjeq

310U 3sIMIBYI0 SS3JUN Pjsoueleg Aq ‘uonelaidiaul sbunind-sjdwes = § ‘sbunind sjdwes ou = N ‘uonelaidiaul 6o|-d113]9 = J LU3||UpP = @ ‘D103 = ) :921N0s elep dor-ueLquiedald

(3u02) £Z-Dd dpw uo s3utod 043u03 10§ DIDP [[3M *T I1QVL



Structure Contour Map on the Precambrian Unconformity Surface
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TABLE 3. Seismic reflection profiles on map PG-23

Map reference Availability Company Number of lines Total miles
COCORP OH-1 Public domain/Restricted Consortium for Continental Reflection Profiling 1 172.0
COCORP OH-2 Public domain/Restricted Consortium for Continental Reflection Profiling 1 81.0

Public domain ODNR Division of Geological Survey 1 3.6
B Public domain Columbia Natural Resources 1 5.2
C Public domain BP Chemical (formerly Vistron Corp.) N 72.0
D Public domain Reserve Environmental Services 7 25.8
E Public domain AK Steel Corp. (formerly Armco Steel Corp.) 4 15.0
F Restricted NGO Development Corp. 1 6.5
G Public domain/Restricted (GAS Exploration, Inc. 1 7.5
H Public domain Tomen Agro Inc. (formerly Calhio Chemicals) 3 53
| Restricted Excalibur Exploration 4 13
J Public domain Waste Management of Ohio (formerly Vickery Environmental) 8 62.0
K Public domain Aristech Chemical Corp. (formerly U.S. Steel) 7 80.7
L Public domain ODNR Division of Geological Survey 1 7.8
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penetration of Precambrian rocks is uncertain.

Wells added since Baranoski (2002) shown in green.

Class | injection well

Class Il injection well

Directional well

Precambrian monadnock or topographic high

Contour on top of Precambrian. Contour intervals 100, 500,
and 1,000 feet

Contour line with hachures on lower side of contour

Map No Structural Feature
Inset Map 7, scale 1:100,000.
1 unnamed fault (Lake Co.)
2 RomeTrough Fault System
3 Cambridge Cross-Strike Structural Discontinuity
4 unnamed fault (Belmont Co.)
5 W. Hickman Creek-Bryan Station Fault
6 Burning Springs Fault System
7 Ohio River Fault
8 Bowling Green Fault System
9 unnamed faults (Delaware Co.)
10 Middleburg Fault
11 Pittsburgh-Washington Cross-Strike Structural Discontinuity
N 12 unnamed fault (Sandusky Co.)
AUGLAIZE UNION COSHOCTON \ 13 unnamed faults (Washington Co.)
WEST G ille Provi 14 unnamed faults (Madison Co.)
INDIANA | MERCER| | SHELBY | LOGAN DELAWARE|  KNOX GUERNSEY | HARRISON | BELMONT S renville Frovince 15 unnamed faults (Scioto Co.)
VIRGINIA . . . 16 Serpent Mound impact structure
Feet Bellefontaine Granite-Rhyolite Province 17 unnamed fault (Warren Co.)
Outlior Feet and East Continent 18 d fault (H ) C. \
__—Devonian surface topography Rift Basin unnamed fault (Hancock Co.
1.000— surface topograph 1 - 1,000 19 Tiffi
' ! iffin Fault
. U .
Silurian & Ordovician Pennsylvanian & Mississippian ! 20 unnamed faults (Fayette, Pickaway, Ross Cos.)
sea level—  undivided , — sealevel 21 Harlem Fault
I 22 unnamed faults (Fayette Co.)
1
-1,000 - i 1 — -1,000 23 unnamed fault (Seneca Co.)
Cambrian \ I 24 Starr Fault System
2000 - Devonian R —-2.000 25 unnamed faults along COCORP seismic lines
2,500 b 7one : 26 unnamed fault (Highland Co.)
" Precambrian ! b L —-3.000 Map showing Granite-Rhyolite Province, East Continent Rift Basin, 27 Akron Fault
uncfonformity, | : ! ' Grenville Province, and major Precambrian structural features 28 Suffield Fault System Inset Map 8, scale 1:100,000.
J surface '. b 1 defined by geopotential and seismic reflection data. 29 Smith Township Fault
1 I
' Do ~ —4,000 30 Highlandtown Fault
EAST CONTINENT! L I ighlandtown Fau
RIFT BASIN | b Silurian ! 31 Anna-Champaign Fault
I I
! P I~ -5,000 32 Logan Fault
A\ ,' ,' ! : ! This product of the Ohio Department of Natural Resources (ODNR), Division of Geological Survey is g .
‘L I N intended 1}0 provide a broad subsurface-geology frarr;ework and general information onfly and should not 33 Auglaize Fault
N I [ 1 _ _ be used for any other purpose. It is not intended for resale or to replace site-specific investigations. 4
Y ,' " 1 I 6,000 These data were complied by the ODNR Division of Geological Survey, which reserves the publication SEISMIC REFLECTION PROFILES 3 Crawford F?ults
o 1 | rights to this material. If these data are used in the compilation of other data sets or maps for 35 Kentucky River Fault System
] | ! ! Ordovician - ~7,000 distribution or publication, this source must be referenced. Map reference Availability1 Company Nur_nber T°-1|:a| 36 Killbuck Dome
GRANITE RHYOLITE“ ! n b ! Baranoski, M.T,, 2013, Structure ?ontour r)nap on the Precambrian unconformity surface in Ohio of lines miles 37 Marion Fault
- 1 | and related basement features (ver. 2.0): Columbus, Ohio Department of Natural Resources, . - - ™
PROVINCE ". ." ! “." ! L _8.000 Division of Geological Survey Map PG-23. scale 1:500,000, 17 p. text. 28282:: 8:1 PD/R Consortium for Continental Reflection Profiling 1 172.0 gg '(\)/Ia:r??:e Fﬁu“
! I ] ! -2 PD/R Consortium for Continental Reflection Profilin 1 81.0 utlet Fau
",' "‘\ ,' l 1 : The information contained herein may be updated or edited in the future. Future releases of this A oL i 9 40 Plum Run Quarrv Fault
Viyroh | ; — _-9.000 materi?I, if altered, will display a revision datfe. Users should check to ensmIJ(re they have the latest version PD ODNR Division of Geological Survey 1 3.6 hp Bollofontaing O VI_ Fault
[ T R 1 - and reference the appropriate revision date if it is being used in other works. B . ellefontaine Outlier Faults
by, ! \ N N \ Precambrian " PD Columbia Natural Resources 1 5.2
l"' ,' lI 1 ,' N \\ \\ t:\\\ \:\\\\:\\ AN Y. unconformity ) : Neither the Ohio Department of Natural Resources, nor any agency thereof, nor any of their employees, C PD BP Chemical (formerly Vistron Corp.) 11 72.0 42 unnamed faults (Adams Co.)
1 oy ! \ AN ARSI A NN v surface ; L 1 —-10.000 contractors, or subcontractors, make any warranty, expressed or implied, nor assume any legal liability . . 43 unnamed fault (Wyandot Co.)
| Iy \ AN AN A0 00 T NN \ NI ' or responsibility for the accuracy, completeness, or usefulness of this product. Any use thereof for a D PD Reserve Environmental Services 7 25.8 a4 d fault (Ashtabula Co.)
h l' oo \ AN AN AN NN N 1 '7 h purpose other than that for which said information or product was intended shall be solely at the risk of E PD AK Steel C (f Iv A Steel C ) 4 15.0 unnamed fau shtabula Lo.
| PN \ N SO SNSL NN \ I the user. eel Corp. (formerly Armco Steel Corp. 5. 45 unnamed fault (Ashtabula Co.)
| ro \ AN RSN NN Voo -11,000 F R NGO Development Corp 1 6.5 46 Akron M tic Bound
! ! N 1 " SO TR NN \ ! | . - . ron Magnetic Boundary
| P! \ ~ SNORSSC WAL N, VoA G PD/R CGAS Exploration, Inc. 1 7.5 47 Seneca Anomaly
' : GRANITE-RHYOLITE “\ NN \tlx\\ NN N N H PD Tomen Agro, Inc. (formerly Calhio Chemicals) 3 5.3 48 Coshocton Zone
PROVINCE \ GRENVILLE PROVINCE RN ROV N N T S N Projection of map data is NAD83 UTM zone 17N i i 49 Fort Wayne Rift
\ AR AN R N N N ) p . I R Excalibur Exploration 4 11.3 50 South . Ohio A |
J PD Waste Management of Ohio (formerly Vickery Environmental) 8 62.0 ou Yves ern Lhio r"noma Y
Datum = sea level Vertical exaggeration = 50X K PD Aristech Chemical Corp. (formerly U.S. Steel) 7 80.7 o1 Srenv'|\l/lle FrontT::ctclmm Zone
. . . . . .. . . 52 tica Mountain Fault
Diagram based on interpretation approximately along COCORP OH-1 and OH-2 seismic lines www.ohiogeology.com L PD ODNR Division of Geological Survey 1 7.8 £3 Utica Mountain Structure
'PD = public domain; R = restricted.

Inset Map 9, scale 1:100,000.




	Title page
	Disclaimer
	Recommended bibliographic citation
	Contents
	Introduction
	Updates to map PG-23
	Acknowledgments
	References cited

	Tables
	1. Regional structural features in the Precambrian basement of Ohio as depicted on map PG-23
	2. Well data for control points on map PG-23
	3. Seismic reflection profiles on map PG-23

	MAP

