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This geologic map of the Falmouth 30 x 60 minute in these sand and gravel deposits originally came from
quadrangle and Kentucky portions of the Madison and present-day southern Ohio and Indiana, but some came
) Cincinnati 30 x 60 minute quadrangles was digitally compiled from as far away as the northeastern United States and
= > 0o DESCRIPTION OF MAPPED UNITS mostly from U.S. Geological Survey 7.5-minute geologic Canada. Many igneous and metamorphic rocks can be
o (0] Ny . . quadrangle maps (GQ’s), as cited in the references. The found in these deposits. The composition, size, and shape
E ‘,ﬂ > FORMATION o Wwi= Quaternary (Plel§tocene and Holocene) - Upper Ordovician ' ' . ] | GQ’s are products of a cooperative mapping project between of these sand and gravel deposits were described by Amaral
=< - E E w ALLUVIUM—Clay, silt, gravel, and sand. Clay, commonly silty. Silt, commonly DRAKES FORMATION—Unit consists of three members: in ascending ' the U.S. Geological Survey and the Kentucky Geological (1994).
n &S AND ) w Qal clayey, partly sandy. Gravel composed of limestone, siltstone, shale, chert, Od order, the Rowland, Bardstown, and Saluda Dolomite Members. Dolomite, | ; ; ;
> | W g MEMBER T o= - f g ! ? . P . A Survey from 1960 to 1978. Several regional geologic studies
nlo|S = T glacially derived rocks, quartz, limonite, sandstone, dolomite, and coal. limestone, shale, and mudstone. Dolomite, fine- to medium-grained, partly ' on mapping and stratigraphy (Cressman, 1973; Dever ECONOMIC AND ENGINEERING GEOLOGY
o ] g Sand, very fine- to coarse-grained, partly derived from glacial drift and argillaceous, unfossiliferous to sparsely fossiliferous, thin- to thick-bedded. | 1974: Cressman and Noger. 1976: Amaral 199’4) have Limestone, sand, and gravel are the principal mineral
outwash. Unit in parts of area includes terrace deposits. Limestone, micrograined to very coarse-grained, commonly fossiliferous, ML . ger, 1 ! ! resources iﬁ the i:almouth Madison. and Cincinnati
@ _ _ partly argillaceous and silty, partly phosphatic, thin- to thick-bedded. Shale, ' e resulted in changes in the stratigraphic nomenclature and drangles. Limest itable f fructi t
5 Alluvium 0-38 T LANDSLIDE AND ALLUVIAL FAN DEPOSITS—Landslide deposits mainly calcareous, partly dolomitic. Mudstone, partly calcareous, mainly ‘ correlation. These changes are shown on this map, and ~ quadrangles. Limestone suitable for construction aggregate
3 e (0-125) Qld | composed of shale, limestone, and gravel. Shale and limestone, derived unfossiliferous, thin- to thick-bedded. Rowland Member pinches ouf; ! e were necessary for compilation of regional maps and for ~ and agricultural products is being mined from the Lexington
o ’ from Kope Formation, in slumped and rotated blocks, and structureless Bardstown Member merges laterally with upper part of Bull Fork Formation. | stratigraphic continuity between 7.5-minute quadrangles. ~ Limestone and High Bridge Group (Tyrone and Camp
5 i masses. Gravel, derived from glacial outwash deposits, consisting of Unit mapped in western part of area. & The 7.5-minute quadrangles that make up the Falmouth, Nelson Limestones) in Gallatin and Pendleton Counties.
c Landslid d Sonma 0-18 slumped blocks of cemented gravel mixed with unconsolidated gravel and < © Madi d Cincinnati 30 x 60 minut d I Cumulative production from these mines is estimated at
&S andslide an s ) - - . . . ellev S adison, and Cincinnati 30 x 60 minute quadrangles are = | > I
© alluvial fan deposits L Qld (0-60) sand. Alluvial fans composed of sand, silt, and gravel derived from glacial BULL FORK FORMATION—Interbedded limestone and shale in about shown in the index map about 3 million tons a year. The chemical quality of the
S 2 outwash deposits. Unit mapped locally in northern part of area. Ob equal amounts, with minor siltstone and mudstone. Limestone, micrograined =S AE These data files are pért of a comprehensive relational High Bridge Group was reported by Dever (1974). Two
S to very coarse-grained, bioclastic, abundantly to sparsely fossiliferous, i i
2 ) 0-9 AN EOLIAN SAND—Sand, very fine- to medium-grained, mainly quartzose, partlyrgrgillaceogs and silty, thin- to thick-bedde¥i. SheFl)Ie, caI){:areous, partly N wo 3 and spatial data set being developed by the Kentucky é?ggrr%;r:c;l’:ingrlérﬁeitr?gelorggt%sd o;teg;erznr;ce)evr nthlﬁ ?Dreeitd(l)(fa ttgﬁ
2 Eolian sand (0-30) M silty; derived from glacial outwash. silty, sparsely to moderately fossiliferous; locally grades into calcareous ) D Geological Survey that will be available on the KGS Web County, and the other in northern Gallatin County. Sand
mudstone. Siltstone, argillaceous, calcareous. Upper part of formation N ~ d\ site in the near future (Anderson and others, 1999). Users and gra‘ve| occur in Pleistocene glacial deposits in Boone
045 Quaternary (Pleistocene—Wisconsinan) locally merges laterally into part of Drakes Formation. Lower part of formation L\ — 05’ <& will have at their disposal a spatial database from whichto \(anton “Pendieton, and Gallatin Counties. The locations
Loess Ql (0-15) 7 LOESS—Silt, sand, and clay. Mainly quartz silt, with lesser amounts of very grades into and intertongues with upper part of Grant Lake Limestone. : N select any map or particular map themes to create custom o mine’ral, sand. o gravel operations were mapped by
c ) 026 fln(r%t;] to me?tlu:‘n-gramed quartz sand and clay. Unit mapped locally in GRANT LAKE LIMESTONE—Limestone and minor shale. Limestone, very : | A m]?ps atnd a.?ﬁ. supplerrfn?(rjlt?l g'l’ mlperall, cpal,for watl_ter Anderson and Dever (2001). The sand and gravel industry
2 Terrace deposits Qt (0-85) northern part ot area. fine- to very coarse-grained, bioclastic, very fossiliferous, partly argillaceous, & to i “ % ) \/?“ ?aﬁr[)nfdgga inlzpoevger: hﬁ:?n%sr;gtigﬁosogltgm ?grsa) If?)nr produces about 2 million tons annually in this area.
2 TERRACE DEPOSITS—Clay, silt, sand, and gravel. Mainly silty clay, with partly phosphatic, very thin- to thick-bedded; commonly rubbly weathering A 4,9 Q lvsi taro the Qat y The mapped area is in the extreme northern part of the
8 Lacustrine deposits owla | 018 Qt lesser amounts of sand and gravel. Clay, mainly silty, locally plastic. Silt, alternating with ledge-forming limestones. Shale, commonly calcareous, 3 E o Q % analysis or manipuiation ot the data. Central Kentucky Mineral District. in which approximatel
S 2 p Qwia | (0-60) clayey. Sand, very fine- to medium-grained, quartzose. Gravel composed in interbeds, partings, and irregular fillings. Upper part of formation grades : 8 A . y . 1N ) app Y
= yey. , 4 , : : into and intertongues with lower part of Bull Fork Formation 0 ) )§> . - PROCEDURE five to 10 known mineral veins contain barite, galena, and
g:: 0-53 of limestone, chert, quartz, siltstone, sandstone, glacially derived rocks, 9 p : 3 The 7 5-minut dranale m e digitally compiled sphalerite, and minor amounts of fluorite and calcite
= Glacial outwash Qwo (0-175) limonite, carbonaceous shale, and coal. CALLOWAY CREEK LIMESTONE—Interbedded limestone (65-85 percent) L : ‘ using a 'S(;m}_;u?oﬂﬁ‘ﬁedadgtg_cfrﬁﬁQgeieech:%ﬂeytg%oﬁ\',gﬂ (Anderson and others, 1982). Several of the veins occur
i > LACUSTRINE DEFOSITS Sl it and sand, s, conmenly s s S0 S LR LT, s | g Lis W e ol ey e YS! Sang i Tam Crook h Owen County e soar
calcareous, locally fossiliferous. Clay, silty. Silt, clayey, sandy. Sand, fine- ) - - >UC, - > i ‘ i i i i o e Falmou uadrangle. ese veins are the
< S : _ 0-21 ous, ocay i y, stity yey y partly argillaceous and silty, thin- to thick-bedded. Shale, calcareous, in Ut ediie i | <« A \ VTR minute maps into a 30 x 60 minute map required the rthwest t q fth % tz vein. a |l it
8 £ Terrace deposits /// / (0-70) to medium-grained, silty. partings and discontinuous beds: locally fossiliferous. Siltstone, calcareous entuckX.InternatlonaI UQ 5 ~ resolution of significant problems, such as (1) correlating nor W%S_ ?m ex gnSIO? o def ra ve|r|1, a_large ((:jomptaos:j e
. X > e > > irpo § i i i vein, which has been traced for several miles and extends
§ o GLACIAL OUTWASH. Gravel, sand, silt, and clay. Gravel composed of and sandstone, very fine-grained, partly fossiliferous. Unit mapped in : \ H \ 1 N— SIam ge0||<)gIC forma.t]lons across quadrangle boundaries, (|2) from Lockport in Henry County to Big Twin Creek. This
2|l e ) ] Qwo limestone, quartz, chert, siltstone, igneous and metamorphic rocks, coal, western part of area. Calloway Creek grades laterally into and intertongues == — =3 3 2 \ S ™ @t Lale resolving nonuniform structure-contour datums or intervals, vein was mined in the early 1900's. during World War I1
§ = Alluvium of valley sides and . 0-20 dolomite, and sandstone, with sandy to clayey matrix; locally cemented with Fairview Formation; gradational with underlying Kope Formation. = 4 ) af Limestone and (3) resolving discrepancies in Quaternary alluvium and in the 1960’s Mostyveins are to% small to be
AR meander cores (0-65) with calcite. Sand, very fine- to coarse-grained, mainly quartzose, locally ) ) 4 D s & 16)// Qt Qal ) = (base) boundaries and inferred contacts. The metadata portion of | oU'S.
T | = silty to clayey. Silt and clay, mainly calcareous, partly sandy, locally pebbly. FAIRVIEW FORMATION—Interbedded limestone and shale in about equal 4 : ! / DS the digital file provides detailed information about the ~ €conomically mined unless they are developed as a by-
o Of amounts, with minor siltstone. Limestone, micrograined to very coarse- 25 4 ; / 0 Lo, I conversion process. Formation codes were assigned using product of a limestone mining operation. All mines are now
Lacustrine depOSitS Qila 0-10.5 Quaternary (PleiStocene_pre-WisconSinan) grained, bio_clastic, ab_undantly to Sparsely fossiliferous, partly _argillaceous fof 1017, 12 R s / 7 e “ Qal O the American Association of Petroleum Geo|ogists‘ standard inaCtiVe, and urban er!croach ment and in.dUStrial
c (0-35) 7477 TERRACE DEPOSITS—Silt, sand, and minor clay. Silt, mainly coarse. and silty, thin- to medium-bedded. Shale, calcareous, partly silty, sparsely : % ’ MG S r—— g stratigraphic code (Cohee, 1967), which was modified by ~ development are preventing many of these veins from
© . . 0-27 210 Sand, mainly very fine- to fine-grained, with minor medium- to very coarse- to abundantly fossiliferous. Siltstone, calcareous; in part grades into o : 2 0; . S ~ the Kentucky Geological Survey for state-specific use. being considered for future mining or geologic examination.
o i 7 - | F laterall h Call ) < y 9 y P i i i
= Glacial drift Qid - ! grained. imestone. Fairview grades laterally into and intertongues with Calloway ; 5 = ¢ Ql i ; ; These veins are usually north-trending, vertical, 1 to 8 feet
= (0-90) _ Creek Limestone; gradational with and locally intertongues with underlying 3 ah J & NG 2 % s ;%T:rﬂgnja?,”gnfgggﬁ 2??hg%ugfjn?iﬂﬁfe"éifd?;’rfgﬂarﬂgﬁg in width, and extend for several thousand feet a’long strike.
Glacial outwash 0-45 70 ALLUVIUM OF VALLEY SIDES AND MEANDER CORES—Clay, silt, gravel, Kope Formation. B A ) 0 ‘ ﬁ N Snon ey wirs coranilod by various Autors betwaon 1660 Several cores have been drilled fo test the Knox Group in
(0-150) and sand. Clay, sitty. Silt, clayey. Gravel composed of quartz, chert, siltstone, KOPE FORMATION—Interbedded shale (70-80 t) and limest lange S 2 ) i ; the search for deeper mineral occurrences in the southern
limestone, limonite, and sandstone. Sand, very fine- to very coarse-grained, Ok MEE \ —Interbedded shale (70-80 percent) and limestone, 1 . A . N4 and 1978. Resolution of the differences between r
Glacial drift 0-30.5 mainly quartzose, with minor amounts of chert. with minor siltstone. Shale, calcareous, commonly silty, sparsely to abundantly Q " & g 2 7z d ) - _ S S quadrangles was necessary for efficient topological analysis ~ part of the quadrangle. Some cores penetrated breccia
S (0-100) fobssn:jferolus. L|mesto?eic m|c|r(f)gra|ned to Ivery cl?arse-gramc(aid, Ib|ocllast|li:, - & Y S A = > 2ho Fawwe(\gaFS%r)matmn % 5 in a GIS environment. In addition, numerous small members boﬁlelzs andTE)uréd small agountsdoélbarlte,Ngalc1an§, adnd
S i —Illinoi abundantly to sparsely fossiliferous, partly argillaceous and silty, loca \ A & o E i indivi i sphalerite. The Cincinnati Gas and Electric No. ender
E ) 0-61 Quaternary (Pleistocene—lllinoian) ¢ tly to sparsely ft rous, partly arg Y, Yy ( / ‘ t p N g mapped on individual 7.5-minute quadrangle maps are too p ! ] ; C
= Clacial outwash o (0-200) \ LACUSTRINE DEPOSITS—Clay, silt, sand, and minor gravel. Mainly clay, :”tra"'I'T‘St.'C near base, thw- to th'ct‘j‘be?ded' IIS|I;stone,(<’:gIcareous, grad_ers] - { = 3 2 W . : @) # e Nope small to be displayed at a scale of 1:100,000 ona 30 x60  core, Campbell County, in which the High Bridge Group
o 015 Qila silty clay, and clayey to sandy silt, with sparse pebbles composed of altera g |ntoF|mest9ne. °F|’De graples ater$ y into a}”h mtzlarton,g:;ues wit . 2 J ] s i : Q W N % Drakes \% e minute quadrangle map. These differences were resolved was described by Dever (1974), is also reported to have
Fl = Lacustrine deposits Qla (0_50) limestone, siltstone, quartz, and igneous and metamorphic rocks. Clays Ferry Formation and Point Pleasant Tongue of the Clays Ferry. %y ) | ob = \ \ | S o HENET IS 4 v —39°00° Formation O by adhering to geologic, cartographic, and GIS standards hva\tld”a 4-\}\(/) 5-fc|)ot selctlon of gall?na in thbe IKnox at 858 feet
~ : . 3 s A ) 0= @ i iliam Weigel, geologic consultant, verbal communication,
EE ) GLACIAL DRIFT—Clay, silt, sand, gravel, and conglomerate. Clay, silty, Middle and Upper Ordovician . S =t & S X % o 1 ) \/\‘ L ; Point Pl t apprgprlate f9r the scaltla Of. the map.. . (1979). 9e 9eclog
= Qid sandy, calcareous; contains sparse to abundant gravel and sand. Gravel KOPE AND CLAYS FERRY FORMATIONS, UNDIVIDED—Limestone and S ) 2 : ' Grant Lake . o ueeaza’)‘ Point This map is a compilation of existing maps, and no ) ) ) ,
ﬁ 2 . ) composed of limestone, igneous and metamorphic rocks, quartz, chert, Oke shale. Map unit consists of complexly intergrading and intertonguing Kope // 4 = - Calloway Creek 9 p . ElSeant additional field work took place. When there were problems Several minor oil and gas fields occur in the northern
=R Lacustrine and fluvial QT 0-29 sandstone, siltstone, and dolomite. Drift partly cemented with calcite, locally Formation (interbedded shale and limestone) and Clays Ferry Formation { ence > < S d5s . R ST Tongue in stratigraphic correlation between quadrangles, the best ~ Kentucky area (Wilson and Sutton, 1976). The Carlisle Gas
S e deposits (0-95) forming conglomerate. (interbedded limestone and shale). Mapped as a combined unit where the L ° 3 Q 2 ﬁ / Clays Ferry| ) (top) current data available were used to resolve these differences. Field in Carroll County and the Sparta and Glencoe Gas
o) lateral relations are obscure because of poor exposures. = a ; e i v X i Fm. (top) ! Fields in Gallatin County produced shallow gas from the
g o \\\\\ Y GLACIAL OUTWASH—Gravel, sand, silt, and clay. Gravel composed of P ) P S d e {5- s T Qilgnen S % m. {top} \\ GEOLOGIC SETTING AND STRUCTURAL GEOLOGY Clays Ferry and KopeprormationS and th% Lexington
S| e X \&\\\ limestone, igneous and metamorphic rocks, quartz, chert, and siltstone, CLAYS FERRY FORMATION—Interbedded limestone (45-65 percent) and .'\1 S S Tanglewood Lower o : . Limestone, at a depth of less than 800 feet. The Sherman
=8 - with sandy to clayey matrix; locally cemented with calcite. Sand, fine- to Ocf shale. Limestone, micrograined to very coarse-grained, bioclastic, abundantly >, S r : Limestone Lexington The geology of the Falmouth, Cincinnati, and Madison Gas Field in Grant County also produced from the shallow
NS very coarse-grained, quartzose, commonly pebbly. Clay, calcareous, pebbly. to sparsely fossiliferous, partly argillaceous and silty, locally intraclastic in 4 Ob > 9 S Mbr. (top) Limestone 30 x 60 minute quadrangles consists of flat-lying sedimentary > ; Y P ;
E @ . . 0-23 ) L. upper part, thin- to thick-bedded, with local contorted bedding. Shale, = A o \ E < i s (top) rocks of Ordovician and Silurian age and unconsolidated Lexmgton leestone. Some of th? WQ”S in Carroll al;\d
<| g High-level fluvial QTf - Quaternary (Pleistocene—pre-lilinoian) calcareous, commonly silty, sparsely fossiliferous. Clays Ferry in part grades T N & A = 4 3 Y sediments of Tertiary(?) and Quaternary age, all of which  Gallatin Counties were originally drilled in the late 1800's,
'n_: 2 depOS|tS (0_75) GLACIAL DRIFT—Clay, .Silt, sand, and gravel. Clayey silt and silty clay, laterally into and intertongues Wlth Kope Format_ion ant_:l Point _Pleasant e ! [ o7 S Ob . Location map for structure contours in the Falmouth, Madison, and Cincinnati 30 x 60 minute quadrangles. Index gives names of occur a|0ng the north_trending Ci-ncinnati Arch, a structural but the fields were deVeIOped n the1920 sto 1930 S (Jl”SOn,
w | ® partly calcareous, contain sparse to abundant gravel and sand. Gravel Tongue of the Clays Ferry. Gradational with underlying Lexington Limestone = - TN each mapped horizon. The horizon boundaries are shown on the geologic map as thin red dashed lines. Contour interval is 40 feet feature that extends from Ohio through Kentucky to  1932). Most of the wells had an initial production of 100,000
[ composed of chert, igneous and metamorphic rocks, quartz, sandstone, an(_i |nte|’t0ng_ues with TangleWOOd Limestone Member of the Lexmgton. Q?Q ' 303 . K 1 > W o =) 2. with index contours at every 200 feet. Red text represents major structural features in the area. Tennessee. The Ordovician rocks consist of |imestone, cubic feet of gas per day Or |eSS, but prod.UCtIOn diminished
. siltstone, limestone, and conglomerate. Unit mapped in southern part of area. / OZL{ ‘ o Mo f X \ S % \ S shale, and siltstone; the Silurian rocks consist of limestone, ?Aﬁer a EW )%egrsb_Cumulatlvedp]'l?dduptlc;ré%not snowg- Thg
S S Louisville(?) Limestone GLACIAL OUTWASH—Gravel, sand, silt, and clay. Gravel composed of POINT PLEASANT TONGUE OF CLAYS FERRY FORMATION— o < S, ) X \ A L § - = 0 = g dolomite, and shale; and the Tertiary(?) and Quaternary arlnnees);img{ed 4(iolgsrgﬁli\cl>vr?iut:ilc?‘eeltnper dai?ror%rg dueC[;eth
29K R 12+ Qo quartz, chert, igneous and metamorphic rocks, limestone, sandstone, and Ocp Interbedded limestone (45-70 percent) and shale, with minor siltstone. 2 43 & n 3 | 47A sediments consist of lacustrine and alluvial deposits. The of 500 feet. but diminished to 100 thousand cubic feet per
c =552 Slw 40+ siltstone, with sandy matrix; locally cemented with calcite. Sand, very fine- Limestone, micrograined to very coarse-grained, bioclastic, abundantly to o 5 o ¢ T ! , / ° 2 ¢ Quaternary sediments are mainly unconsolidated or dav. Other wells in th q le h had sh fp |
2 LBET (40+) to coarse-grained, quartzose, locally silty, clayey, and gravelly. Silt, clayey. sparsely fossiliferous, partly argillaceous and silty, locally intraclastic in _ s = ’ z semiconsolidated, and consist of glacial drift, glacial outwash, ay. Other wells In the quadranglé have had shows of ol
5 S OoT S 9 1q ) y yr yy1 g y y yy p y ’p y g y' y o % — Y S < A . . . d d ” t bt .th
= SET” Waldron Shale ) upper part, partly slightly phosphatic, thin- to thick-bedded, with local :% g ; t ofa % and lacustrine, terrace, and alluvial deposits; they contain or gas or produced small amounts, but no other major
<Z( ﬁ o= Qla LACUSTRINE DEPOSITS—Clay, calcareous, locally silty. contorted bedding. Shale, calcareous, partly silty, sparsely fossiliferous. I ( i\ a l ‘ = J~ clay, silt, sand, and gravel deposits and may be locally pl'Odl:Ctltor:j ItShknlgwn. éfew WSII? in the guagranﬁle have
I Siltstone, calcareous, sparsely fossiliferous. Gradational with underlying ‘ S 0 ° (1 S E cemented. penetrated the Knox Group, but no production has ever
x| 2 _ s 15-16.5 Lexington Limestone and intertongues with Tanglewood Limestone Member J . 2 = S & The crest of the Cincinnati Arch trends north across the ~ P€€n recorded, and two basement tests also reported no
=2 Laurel Dolomite (50-55) Tertiary(?) and Quaternary (Pliocene(?) and Pleistocene) of the Lexington. > ; 127 o | S » 7 agl : < R % Falmouth quadrangle. Regional geologic maps by Sparks ~ Production- , o
2 LACUSTRINE AND FLUVIAL DEPOSITS—Clay, silt, gravel, sand, and TANGLEWOOD LIMESTONE MEMBER OF LEXINGTON LIMESTONE— : DM % 3 o : 5 . s and others (2001, 2002) illustrate the north—south axis of The Eagle Creek Gas Storage Field was active in
g Bodg Osqood Formation QTif minor siltstone. Silty clay with rare to locally abundant very fine- to medium- E Limestone and minor shale. Limestone, fine- to very coarse-grained, & Qo A o . G S =" ) the Cincinnati Arch and the associated Jessamine Dome. northwestern Grant County during the 1960’s as a storage
5 TS558 9 45-75 grained quartzose sand, and local argillaceous siltstone. Gravel composed bioclastic, fossiliferous, slightly phosphatic, locally intraclastic, locally = o o ° 0 2 nos = ¢ The flanks of the arch are reflected by the broad, semicircular facility for Cincinnati Gas and Electric Company, but currently
'g“% =B Sob (1-5 25) of quarté, chert, limestone, siltstone, and sandstone, locally abundant at argillaceous, thin- to thick-bedded, with local contorted bedding. Shale, / 3 = z ; > 2@ 1 x % N\ shape of the structure contours in the center of the map it is abandolned. The g?s storage resferv0|r wa?flocatedr:n
S x ET ‘ or near base. slightly calcareous and silty, in partings and thin interbeds. Intertongues g ; . o 3 i an erosional remnant along an unconformity surface at the
o® £ & ) ) gntly S Y, In P gs. ' 9 0y 8 o . i ESENTAD N and by the outcrop pattern of the Middle and Upper long y
Gm oS Brassfield Formation HIGH-LEVEL FLUVIAL DEPOSITS—Clay, silt, gravel, and sand of ancestral ;czhndcl:rllterg?des with Clays Ferry Formation and Point Pleasant Tongue of ¢ 5 >:> %\ R0 4}00 5 ’ W 2 A Ordovician Lexington Limestone near the southern border. top of the Knox Dolomite.
QTf Kentucky River and Licking River systems. Clay, silty, sandy. Silt, clayey, e Liays Fery. -5 Y S 7 & IS z \ .’ Surface faults exposed in the southeastern part of the Slope instability in the Kope, Point Pleasant, and Clays
Saluda Dolomite Memb sandy. Gravel composed of quartz, chert, siltstone, sandstone, limonite, S o S < Y oN 6 »’ A 5 < quadrangle are the northern extension of the Georgetown- Ferry Formations affects construction and engineering
w5 aluda Dolomite Member geodes (ancestral Kentucky River system only), limestone, and dolomite: LEXINGTON LIMESTONE, UNDIVIDED—Unit, mapped in west-central ) 3 ®) Gratz Fault System, initially defined in the adjacent Lexington projects. Landslides, soil creep, and rock falls may occur
oE 18-56.5 locally cemented with limonite. Sand, very fine- to very coarse-grained, - part of area, apparently includes parts ofTangIeV\’/ood Limestone and Grier . ‘ ? S °A v ! : 30 x 60 minute quadrangle (Sparks and others, 2002). in colluvial wedges at the base of slopes or valleys.
eE Bardstown Member Od (60-185) quartzose, partly silty and clayey, partly pebbly; locally cemented with Limestone Members of the Lexington. Limestone and minor shale. Limestone, % = WY > ) =0 SN Y J — 9 %p/ % Q) Qal Surface structural interpretations of the Cincinnati, ~ Sometimes this process may take many years before
o9 limonite. micrograined to very coarse-grained, bioclastic, fossiliferous, partly S < I3 ; K ’ qau e Kankakee, and Findlay Arches are difficult to analyze ~ &mbankments or slopes in these formations begin to fail.
Rowland Member Middle Silurian phOSPhatiC, par‘tly grgillaceous, thin- to medium-bedded, with.local qontorted N S O Y N Ob = B &7 % t}’,'i \ because of the Comp|ex ||tho|og|c and facies re|ationships Water Satl,!ratlon |.S the primary CaUS.e of failure becal,!se
1573+ LOUISVILLE(?) LIMESTONE AND WALDRON SHALE—Mapping unit :)hed(:)mg. Shale, slightly calcareous, sparsely fossiliferous, in partings and S - . = & > 2 g 2 N \ in Middle and Upper Ordovician rocks. In the southeastern the clay minerals in these shales shrink and swell, which
; — : . . . ay in beds. ca 3 : 5! R : f i i
Bull Fork Formation Ob Slw apparently composed of two formations: in ascending order, Waldron Shale . 7 7 : A (? I f Z SN part of the map, high structure-contour elevations at the ca#ses heaving agd_lmoverﬁent of s(?dlments.hRo?éjshand
and Louisville(?) Limestone. Presence mainly inferred; unit marked by thick Middle Ordovician 5 )y W, P2 [ N\ ) base of the Fairview Formation are the result of lithologic other structures built on these sediments should have
. soil containing scattered silicified fossils and blocks of fossiliferous chert. LOWER PART OF LEXINGTON LIMESTONE—Unit consists of two ‘}” | NS “Qi ¢ variations and increasing thickness of the Kope Formation adequate drainage to channel water away from the
Grant Lake Limestone Rarely exposed Waldron consists of dolomitic shale with few thin beds of i ; 2 or Li 3 "X ; ’ I S D o at the expense of the Fairview Formation. The Fairview is sediments and colluvium. The clay content of the soils
7 c members: in ascending order, Logana(?) and Grier Limestone Members. S X | 2 p i h . makes them relatively impermeable. and percolation rates
fossiliferous dolomite. Limestone and minor shale. Limestone, micrograined to very coarse- N g = \ = fa = A | % transgressive and thickens at th_e expense of the _Kope to0 | ; g y tp . t’ v dp 4 Glasial
P LAUREL DOLOMITE—Dolomite and shale. Dolomite, fine- to medium- grained, bioclastic, abundantly to sparsely fossiliferous, partly argillaceous 3 =, 5 x I Xz \ (Gibbons, 1971) in several 7.5-minute quadrangles in the ?re 00 0\(/jv or a ec|1uahe sep |hq r?nh : rlr(:nnagltla. ac!al
Calloway Creek Fairview Sl ned: 0 . ' 1i and silty, thin- to thick-bedded, with local contorted bedding. Shale, YN S S W o e AL Sy | SR P2\ v v \ Z al ) = P NG B northeastern part of the 30 x 60 minute quadrangle. This acustrine deposits also have a high shrink-swell potentia
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