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ABSTWCT OF XESIS 

STFMTIGRAPHY OF THE UP?!3 DEVONXM-LO!VER WSSISSI?PI.W 

SiwLE SEQUEXCE IM THE E.4STE.W K3T'XX OUTCRCP BELTS 

The Devonian-Xississipian blzck-shale sequence in the t:~o easten 
Kentuckyoutcrop belts has a c$aracteristic interzal stratigraphy which 
allows defini*km of three types of strati,mphic nits. Six Litho- 
stiatigraphic, seven radioactive-stntigraphic 2nd txo biostxtigraphic 
units are defined in this study, and are laterally extensive throughout 
tSe eastern Kenttkcy outcrop belts. Tie radioactive units can be cor- 
related into the subsurface'by comparison of gamca-ray logs with radio- 
activity profiles generated for outcrop mposures. Relative chzmges in 
radioactivity within continuous black-shale sequences are easily iden- 
tified on radioactivity profiles, but 2re lithologically Fndistinqksh- 
able in the outcrop. As the shale sequence thins towards the south- 

. westem~part~ - .af both outcrop belts; intarnal stratigzaphic ~units 2lso- 
thin proportionally. Eventual pi.nch.outs occur in the Lower parts of 
the sequence 2s it onlaps the C Fncinnati .Arch in the east-central Ken- 
tuc!cy outcrop belt. 

-4- 
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The IJger Devonian-Lower Nississi~ian, black-sha.Le sequence in the 

east-csntrd femzucky ouzcmp belt, and in the Pine Hcxxntain outcrng belt 

uaS Studied during this pj ect.. The mose of this gruject uas tn de- 

temint possib~is irrtem srratigraqhy within t.his unifon! bLac!+shaLe 

sequence whicfr would be usefuL for- ,-her qloi*ation of contained hy- 

ci-uxbans, as uclL as for csqarison and cor=siarion with rhe be%==- 

!cileWn, black-shale sequences in adjacent states and the subsuzrfoce unizs 

of kovo (1977') . This stzdy is based on a detailed physical chaxzcter5- 

zation of 18 Sk&-shale sections in central ad easz3r=t Kaxu&y and 

Tennessee. These seaian desc5ptims‘are inciuded ti AFendices A-C. 

The Devonian-IYississi~ian, black-shale sequence is a dist-9xzive 

ds in both outcrop eqosure and in .subdzc,o carzings and geophysid 

logs .' Deqite the dist-inctim naruze of the sequenc,o throughout the 

xester=I .Agalac!Can 3asin, the imemai stratigraphy of t,iis unit xas 

peviously Largely unknown in eax-mx Kenrzck~. ,Nor8over, t,'!rou~ut 

paz~s of the Apqladhian 3asi.z these shales are iqarcant producms of 

natuzai gas (Avila, 1976). Hencs , b-eor' their widespread dist-=;,5u- 

t&an, distinctivenaturs and economicpotential, it is iqormnt t&x 

an internal stratigrqhy be detemined as a framewwrk for geologk 

tanderstanding and ecmomic e.qloisatian of these shales. 
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LOCATION 

The Devonian-,Mississippian shale sequence outcrops in txo distinct 

belts in e2st3rst Kerrtucky. The lasgesc of these is a northeast-soatimt 

Platearr.. Thssaction~ int2zisbeltran~oin thichzess f3xnntom tkan 61 

72 (200 'ft) to l,3SS than 9-Z IIL (30.0 ft)-. . 

The seumtioutcsp belt: trends nonheast-sour.huesz fzom Pike County 
. 

to BelL County in eastemmost KenrJcrcy (Figure I). In Chis region, the 
. 

black-shtiasequcnceis expasedalongthebase of the Pine Xountaix~ 

' tbrr.~~Z black and acted: as thu incompetent unit along which zest of the 

thrrufing. o-. Theretim, the-black shales in t&his outszqY belt 

are usually highly ,fraM=rrrtd anti Bided. he sections in t,Sis beLt 

knge in thic!cncrs frcmt more t,3an 260 m (SSO ft) to less t,han 56 m (182 

ft); -dLs variatiun is hxgaly due to faulting. The faur cross sections 

shown in Figtzres 1, 4, 5, anti 7 are based on sections from these txo au=- 

rjvp bults. 

The location of each section fkmn each outcLvp belt is shorn in 

Fiw Lc Mart detailed locazions with Cart= Coorriinates am pFwided 

inthein- ry psra~~bs of each descri@m in &pmiicss A-C.' 
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PROCEDURES 

. EieL ‘secsiolt uas rltammd, described,. sampled and photographed. 

a-c: these sfiases are commanly veryradioactive, gamnta-ray mmission 

Qncrofthamos&difSaaL~ p~oftJmstudyuas locatings&able 

bIa&-sha.Le ezqoahas- Actessibleblack-shaleexposures werefoundby 

e2cahnhg. geologic qtzaraxglr maps, cansulting uiti lalowl 
z@ 

1s persons 4 

and driving throuqh thulbobs areaof east,m KeWzxky looking for suit- 

able! oufcrup% 

Once.suitableoutcraps were located, a pracedure suggested by Dr. 

Ilay C. Kepfrrle and Dr- Paal EI Potrerirnrolviag ",iP-tm~erses was 

used folYJutaop draracreriutisn, OrrtiefirststzzveE3e,thssection 

was. mm with a Jacob J s stdft, Abney levd and tapa measure, where . 

needed; each sectimuasmarkedwit,': brightly-colored nags of engineer- 

ing tape at 1.5 9 (5 ft) intemals. On the second traverse, e2c!x sec- 

tion was physically d8s&bed, nating lithology, la&nation chractez, 

sediment strcct3rss, grr~sise, color, 'OtPFOWf, fossils and ocmencs 

of pyri+e and phosphate no&ales- Aho on the second traverse, each sec- 

vals where chzulges in li*‘,frologic cb2r2ctsror 0thcriTmresting featrPes 

occnrrd. On tSe tbizd 'eav&fe, radioacEive emission Levels were re- 

carded at 0.8 9 (2.S ft) intervals witS a portable scintilla.tion counter- 

.k?tu each section was described, the elevation at the base of the sec- 

tion was found witi an attier* adjusted to a neaz5y benchmark. 'mers 

tie base or' the secz%on was covwr~, the elevation was taken at‘CSe 

base of the prominent ThrseLLzk ad. T!Cs infmatian is easily entered 

4 
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tit0 a couqut3r system for rsgional analysis or cqarison with mtrmz- 

face data. 

Base&on tiesa daZa callecteci in the f;,eld, txo st~~&~phi~~~ro- 

files were conqiled for each section descztbeti. X Litholo@c cohxa was . 

firs= dsam for eac!~ sectian based on tie field descri@on of th%h~ess. 

bedding, fDssi;ls and littiology. Botfi li-&ulogic and biosCz%igrz@c. 

data are cmtained on these columns. A secmd pmfils was Bznedhy . 

plotting gamma-my emmission LeveLs against black-shale thichess above 

'&a base or' the outq @=endicss A-C; see Etzensohn and otSerst 1973). 

TICS kind ofgmf; ,hrmreaJ.s a persis-,enr: s*encs Or' radioactiv3 MitS 

which uas first recognized by Provo [19rr). The lithologic caluaa, 

seczion desc5ptions and radioactive pfiles are- included izx Amc%s 

.4x-' 
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tracecLfhntAlz&aas tQ saufherxf ce and underlies some 500,000 sqllare 

miles of the clzntacot (Frwu, 1977J. Inadditionto beingwidPspread, 

itis~vergdfbtiac&ive sequencrinsta5ace eqoswes, subsuz%ce aztzings, 

gaxawa-ray logs and other gecrphysical logs, Tberefum, over larg*' parts 

of its dissilnxzion, thesecpencehas been mappdancisubdivided for 

many. years 7t3salLting ti L staggering aaounz of da- Desyita tilthis 

study, the black-shak sequence in eastem Kentucky is still aot ade- 

qyatuly understood or correlated. 

PreviousStudies 

Stratigraphic subdivitiims have been adopted for the black-shale 

sequence iz ruany of the regions where it is found, and in many cases, 

these subditiions do not dizzly correlate across regional boundz%es. 

la the-process of deteminb g which subditision and stratigrghic nomen- 

clatare shouldbausedin emzern Kextuc!qr it was necessary to examine 

aU the statigrqhic naaenclanxm used in bat!x this and surroMdFng re- 

sians- Pi-2 ~estfemortcmmnunly~used nomencLatuzes fortheblack- 

shale sequence in soutlmmx Chio, southern Indiana, iexrnesrea, and Ken- 

-e- 

TheforaationaLnomencJaixreused in&is stxdyis the same as tiz 

used by the U.S.. Geological Surrey-KentmAy Geological Surrey joint aa$- 

ing l~mgranx in Kenadcy. ihis pragxn used the Ohio, Stmburf, Yen Albany, 

and Cm-zmoogaas fomatimal mutes for the blac!c-shaLe sequence ti vaz- 

6 
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iaus pazs of e3Stez2 Xentudky, 

program to sub&tide these units 

them- Fi,we L shows the areal 

atians in eastern- Xakf. 

iiowever, no atteapt was xada duzkzg the 

or zo sake detailed correlations betxeen 

ex&ihof the vakous blati-shixle Em=!- 
Lf 

. 

Many d&led reports on the szazLga~hy of these fonations ai- 

r-dy exisir, but Frey are generally LkxLted, re@nal studies. hzgbell's 

study in 1946 wasprobablythe firstmajorstratipaphic smdyofthis 

black-shale sequence. Canqbell (1946) divided the New Albany Gmq of 

southern LMana izzo. formations and correlated these i3to cene Ken- 

tdcy. In ths same paper, he divided the- Chattanooga Shale 05 scathm 

XentxkyandTenness~ in-to members. ForcomqarQon of his subdQ&ians 

refer to E-*2. In a well-orgzlited ZuIpmary of 

pian strazi3raphy of Ohio, Hoover (2960) presents 

the Devonian-Mksis.si~- 

graphic nammclamxzw for the Ohio Shale, as well as underl'/Tkg a;od'ovn- 

lyizg units (Fi3uz2). Conant and Swanson (1961) provide a detailed 

strati,gTaphic sad; 05 the Ckxtanooga ,%ale znd overly-in3 Xis~issi@an 

shales inTennessee andsouthernKentuclc/. iMuch of theit s~zi3zz@ic 

mmemclatum is based upon an earlier detailed sady or' the D~mniarl- 

Mississippian shale sequence in Tennessee by Hass (1956). Smdies of 

theCkZ'tazoog;razzdk.UbaqShaleswrrt con&cmzdbyConan~ a&Swan- 

son (1961) and Lineback (1968) - Li;reback (1968) suggests a modified 

stratipqhic nemenc.?.at?rre for IndianaFigUret}, but also discusses 

envimnments of dqmsitmr- Provo (1977) discusseci the szzati,~ky of 

the- Devonian-Misstisi@an shale sequence in the central .4~ahchian 

Basin, and found scvm int-real stratigzqhicunits which she feels can 

be correlated ovez zruch of the basin. These stzatigrqhic scdis and 

na~i?g by the joim U.S. Geolo3ical Surrey-icaxzcky Gslogiti Sumey 
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manping ~grm~provide the nomenclator',al tiework LX& for the black- 

shale formations in &is study. The actsal. corzAation of various.units 

witSin tSe Ohio, CIxxz~ooga and New Albany Shales is discussed in the 

AltSou@x oxxLy a~ few fossils conunonly occur in tSe black stzale, a 

ixndaet of slxdies bavtdescrihed them and their us8 in biostratigrqhy, 

carrslation, and interpretation of deqositfonal envizonments. various 

White and Stadnidzenko (19255, Read (2936, .19373, 3oskins a;ld C--on 

(19511, 'dinslow- (1962], and Sc!Metes5ng (lL9irj) 'have described maq 05 

tiles% plant fossils I csrcab bmdti~0ds are also Locally calmon in 

tSese shales, and 

odonts, which are 

the.black shales, 

tSese Save been described. by Caqbell (1W6). Con- 

very inprtant for correlation and bio.stxti,qixy in 

have been desrihed by Huddle (i933), Hass (1947', 19S6), . 

and Conant and Swanson (1961). 

Black-shale ~e~~#xLc studies are fev iz nmnber and most have 

been done for economic proses. Petrographic szmiies by meissen 

(1923, Parchen and Lxrzse (19753, and Harrey and others (1977 ar5 the 

aost notable. 

Theage oftSeshal8 s8quenca andits errvw ofdeposi-ti is 

anotstr pI!mninent rubles dtalt wit!z iz black-shale literatnre. 'mover 

(2960) rdersta it aszheblack-shalepblem- PlacementoftSeDmmnian~s- 

sissi~ianbolmdaryhasbeerrpro~l~~cand;nany~~urs,=-uciSSwaX= 

(1923'), Savaqe(1930), Xeyes (l93a),Hass (1,063, andCmam andSwansun L961); 

Baveaddressdthense~vestot!! TVic, Thede?ositional mvizmenrsof:5e 

bhz.k shale sequence is also mtrwersial, but can be divided into T&O 

sc.sools of t!lou~r. Re first scSoo1 of tbught mintaim a deqeer 
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origin; Markers su& as. Rich (19%) and kwis and. Srhwietering (1971) 

ha~bsup~~artedthisviews X secuncLsch001 ofrhough~imimains a shal- 

law-uater origin, and this vies+ h;rs been sqparcd by Stoc!!le (ZSS9], 

CanaxXt Crsss), SwansoK (19%) and cunane and SwaKsaK (1961) . s’- 
* 

rectnt wmt 01t tidepasitiana~ exwirammt oftheseblack shales sug- 

gests thazdeptfrisnotnecess~yth~most&&& faczarinb1;u=k- 

sfialedepositon,but~~~~-~cf~tionofathana~lys~~~~ed 

uater ca1unm: Such suggestiaxxs have be& made by‘Lineback (L968), Grif- 

fith (19773, and Prmm (rsrr). 

Age of the shale seqtleneu 

In omkrto e&Z& a basic strarigraphic fzamewark iz~ which to 

work, ir wag first necussqrto define the qraxizaze location of the 

DevaniazHfississi@az~ baundasy. -44 Because it:orasna~withkz~~saqm 

of thb study to da detailed canadarrt biastratigrzphy, ix order to pla.ce 

this boundary,. Uioszratigrqhic _d,reminations made in the cause of 

the U-S. GeoLogical My-Kentucky Geological Surrey joim m;meing 

program mm relied upon, Canadant studies by Huddle (1966, written 

canrmuni~an> andr~erconfirmationsfIolaHarris(r9n,TenanaLcommunica- 

tion) izzdicata that tha Ohio Shale in east-central Kentucky is entirely 

LateDevaniau in ague. TheOhio Shaleoutcrop aZongthenarthempart 

of tie Pine Mauatain. oatuap belt is also asun& to be Late Devaniazx 

kz age. (Alvard, 197I). TheOhio Shale is o~erlabx by the BedfordShale 

orbybath BedfardShaLaand Bem~Sandstons (iigure 3'). The Bedfwd 

Shale is prubabiy ofcam&md Dewmian andMississi~ian age similar to 

the Louisiana Li;nestme of Illiaais (Rxddle, ur2%m cnmmmication, 1965). 

Aikhaugh the Berea Sandstone has never been fomally dated, it his tzztdi- 
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Bedford Shale, tie -arparC of which is most Likely Hississippian, 

and the Sunbuzy Siie~, vhi& is definitely Missj;ssippian, The black 

Sunb~ Shale contains an abundant cnnodont fauna which izldicates ax 

ectly overiie Devti black&ales equinlenz to this Ohio SIxale, At 

thb. point OIL thaouraq beUz nheru Devonian an& Mississippian black 

shales are no'Mnger sepaated by ixtewenin~ fonarions, the black- 'I 

shale sequencbis calledth~Nev.Ubany shale. Pahont030 sy also 
. 

suggests thatthelowe~~~~fpoeions oft~eXewAlbanyShaleare~HidcLl& 

Devuniarr in age (Leuis,.l9n). 

Earth= south along tSe east-central Kenrucky our- belt, crma- 

dent studies aLso indicazt that black shales of YississippianagepintA 

out, leaving a black-shah sequence endrely late. Devonian in age-. This 

seqU?nce is called the Chattanooga Shale. Eowever, alcmg the southezz 

part of the Pine l4omtab outcrop belt, the Charwxoaga Shale is both 

!4ississip@azandDevanian in age (Miller, 1965'). Further details on 

a) Ohio-Baifbrd -Sdmq seyncs (Hoover, 1960; Provo, 1977') . 

b) New Albany (Caapbeil, 1946; Lineback, 1963). 

c) Chattanooga ip- east-central iGnm.dy (Ham, 1956; Conanr and 
su8nson,. 2361) c 

d) Chartanoo~ ti P~3ze ?+founr&x (Swartr, 1923; Miller, 1965). 

It is impeat to note that there is still much cmtrroversy rs 

g2zz!Ag the exact age of the Devonian-Mississippian black-&ale seque.nce 

,%m platzs to prac t and 'by no mans nil1 t.hi.5 srudy solve al!, of these 
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problems - . 

One problem ;~hickskouldbe clarified 5xrzker is t,kaC of nomeacLarz.re. 

Tka names of tke stratigrqhic subdiv~Cions used in Figure2 refer m pas- 

ticuiar type localities. Xltkuugk tke names are typitily used mti 

type. localities to indicate homotaxial units, tkey are not neceAly 

ukolly correlative ia d t-kneszratigrsphic or rock-stratigzph&z ,met. 

In order to facili2zze mz!c-szzatigraghic cmlarfon wit,kia tke mZxc3t 

bla&c-shale sequmcas of theOhio, New Albany and CSa~Xnaogz ShW, an 

Mzrna.L stratignphy needs tu be found in t.iese sequences~ The isternal 

scrazigrq7hic units disczssed in tka next part of tAkis study are ased for 

correlation. 
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sequenca in 

astent Kmtuckycaasistspredomixaatly oftwo lithologies. The-most 

camorz lithology is a bmwaish-black, czpaic-rich shale. A secmd - 

Lithology cunsists of lesser amounts of greenish-gray, organic-deficient 

shale-* Coae-in-cons lbestone (Plate I), dolomites ami sandstones OCCUT 

locally in very snall quantities- At the RU-2. locality, a very untmxal, 

(1 in) leas of caaL w85 fmmri.. The predominant-blac!c arid green 

generally occur ia a persistent vertical sequence which is Cs- 

In addition tu lithologic sequence, it has- been found thaz the 

mdioactiveemmissiaa.levels along aa outco~) section. varies vercidly 1, 

inscmxsiszaxtfashifxr, Most of the radioactivity in these shales i .' n 
ii .\. / 

canes fram tzranhr and.thorium in close- association with or3anics- 
:?'2 J - ,' ‘1 _ 

,/ -t 

whczr radioactive profiles frant the outaap are compared with gamma-ray ' 
,, I 

i 

: ,P\ .:. '_'- 
logs fram the submfac8, a Similarity in tie pattern of emmissions is 

'a$. 
i 7 ;,, 

noted- 
\ y j 1' 

These patterns were first noted by ptovo (197T). The discovery 1 
/ :)j 

ena&L& the deBnAtion af radioactive mits and internal correlation be- \ 

tweal the sunk% and sabsurfac:, I These radioactive units fo-m the basis , 

of the internaL stzatigraphic fkansewor!c disazssed hersin. 

The 

SJsquenCS 

s8nc3 of 

cmsisten?z presence of c-e&r fussils in parts of the shale 

also prwid8 scme stzatigra@ic contml. The petsiszat prs- 

these fussiis at cercC2i.n stzatigrqhic~hoBsis the 3asi.s for 

the ~TJO biostzatigzqhic zones discxsscd in this section. 

Ii? order to show the stzatigraqhic relationships of the Ohio, 3ew 

1s 
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.Alb~~y ad Gtattanooga Shales, it is %zst necessary ';o de&he an ilrsr- 

ptrysid charac~eri.stics. of tie shak sequence. in this czse )- Lit!ml.ogy, 

radioactiit-f 

StatigraphiC 

detail below. 

tit!lotlgh 

of qe, when 

when the t,QT3. 

and paJeontofogy pmvide-the best means of umiesstandiqZ 

relationships a Each of these areas wilL be discuseri i;rr 

possible, it Ls dis~vsed hers as a whole. in other words, 

shale sequence is used hm it re+rs t3 bozS the Owoniaa 

and Mississigian bl+c.k shales as well as the green shales and siltstones 

conttinedbemem andwi*& theblack s&hale sequence. 

Lizhostz-atigraphy 

T?zestratigraqhic&nnenclatur t discussed pr3&naly was largely 

based on lit.hology. Ouring.the szzdy of the shale sequence for this re- 

port, lithology was also a major factor in detemizing internal SZraZi- 

grqhy because the lithologic units persist in the same OT&ZY t~bYUu@lout 

thesecriuns measured ineastern Kentucky- 'Exis penistancs is shown 

inFigures4ancLS. 
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-siye- ledge overfianging the Less xr&&ant Bedford Shale, This sfiale, 

like. sorue of the Lower black shales, exhibits a distizzctive weathering 

pattern tersnedrbupLet weathering" by Dr. Paul E- PotZer (personal cCm- 

munication. 1976) . The term "coupjet weather;dg" r&em to equidistantly 

spaced altema2iiag resistant 2nd. r- f beds a few centimeters thick 

TEenex&lowcrLithos~tigrqhicunit cunsists oftheXississip@~ 
- 

Bereta Sandstone and the Devonian 4C.ssissippianBed3~rdShale, named by 

Newibarrp (187OJ. The Bereais composedof sandstoxmand siltstonebbtds 

tie mkorgreeuksh~gmy, atganic-deficient shale lenses, and the Bed- 

53rci is cheically CInilposaci of grwnish-gmy, oqpaic+iefkient 

shale uits ulinor amounts of pbospbare and pyrite nodules. The Bedford- 

Berta sequence is foundin the E-1, FL-L, RN-i, U-1, LT-L, and IX-1 . 

s~ons(AppendicesA a&B) and ranges fmm 5.1 m (10.0 Et) to 18.6 in 

(60-O ft) thidc A comprehensive study of the relatimships and agt of 

theBedford-Bereasequenceis summarited. by deWit+ (1951, 1970). This 

sequence is herek caUed the green shale and light siltstone litho- 

strati~hicunit (Figure10), This lithostatigra~hic unit is asily 

.recngntieciinouterop becauseitisZighf-c&Jred and fonts a reentrant 

beeexrthe dark-coloreciresistant shale ledges of the overlyi;;rg Sunbrpy 

Md: the underlying Ohio shales* TheBcdfard-Ber~sequence is present 

afongtheeast-central X~~c~~~beltj~tnorthofPO~ sectionand 

along tSe Pine Wuntz& outcrop belt xmth zo tie LT.1 section. The 

Bedfoord-8er8z thins soum and is absent south of the Bid-1 section 

(Figure 4). Therefore, where the Bedford-Berta sequence exAsts, it 

separates the similar litSolog5es of the Mississippian Sunbuq Shale and 

the. Devonian Ohio Shale, but uhere the.Bedford-Be= sequencs is nissing, 
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~~~~~tbet~~~~thaSunbury Shale equivalenta.ndtheOhio Shale equivalent 

is 1ithologicaU.y indistinguisha&le. ThiS combined Mississippian-Demon 

ian, black-shak secpencs is ca.U1d the Hew Albany Shale, Although 

lithologyof5zsnfa aidindistinguishkg !4ississippiarrandUevouian 

black shale., themdioacti?&~~prufiles~ disczrssed in a later section will 

readuy do this.- 

Unduriy%~~th~Bedfor&-Bere&.mquenc~is auait afLIer Devonian . 

agecnqosed entbely of black shale. It is designated herein .tia uppa 

black-shale-senbctr. Tbi~w~ablack shale can be seer! ti alI the.meas- 

A) w&wit was cowred, The unit ranges from 34.1 m (110.0 f-t) to 3.1 m . 

(lo..0 ft) tick, mi thins to &a soutfzwest in both out- belts (Fig- 

uses Qand 5). It is characterisfically a brownish-black, laminated, 

organic-rich shae and confabs abundantphas@atenodules, Lixwula zud . 

pyFite nodules- It characterisfically fums steep ledges with "cnuple~ 

weathering" anti is easily dist';aguished in outc3qs. 

Undcrl~~thauppablact-shalesember is the qpr intsrSedded . 

member caLled ~~~TIIYxuL~c~L Bed by Pravo anti others (197';). This ait 

is also penistrxrtthruu&muz eastern Kentucwas shown LTI Higums and 

d&z A) wharoit wa3 cavered. This uait ranges frcm 0.9 m (3 ?3) to 45.4 In 

(I4&0 ft),. buz cilaacterifticalfy is only 0.9 m (3.0 ft) to 4.7 3 (15.0 

consists aftfrree~greexrish-gray, organic-deficient shales i.nz-timided 

uith two brownish-black laminafed, orpnic-rich shales. Eati of *he 

beds is generally less tha L-0 m (3.2 ft) t,hic!c, T3e gz!en,siralts in 
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Figure 5. Schmazic cross-section aIan de Pine Sountaia outszq belt , 
shui.ngintemaL raciioactive-st-atighicand lithoszati- 
gm#ic units Y c0mpar-d to thi PX-1 reference seczion. 
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unideati,fiedhozironralburzows, The black shales, except for their 

thinness, are typical of other black sues in the se+erXce- This unit 

gcmous, or$nic-rich shah as. well as pydte n&es, bedded pmte, 

and discTmtinuous coma-in-cons linmstanes. The unit also contains the 

pelagic ;ilga Foerstia and the large spare Tasmanires. The unit is ti.SQ 

persisfentthruughau~eastarn Kesrucky, althcmgfithelmermostpart of 

prderrc in the CU-t section nheke the entira ‘shale se- 

it 01x4s theCinEirmati Arch (Figum 4, ;\ppendix A, 

the hue-r black shale is the lowerin+mbeddedunit which 

contains brwnish-black, organic-rich shale interbedded with peenish- 

pay dolonfitis six&#, This unit varies ,2om 2.2 m (7.0 ft) to lmre than 

a.7 a (7u.O f-t) thick. Thislithossatigr2t@cmitisalsopemist~t 

throughoue mast of ea+tmx Kenz&cy, except in the CA-l, RU-1 and CU-1 

sections in soutiezneast-central Aentucky(Appmdix A and Figure 4). ._ 

The entizz black-shale sequencz~ t&m and *As unit seems to pticfi out 

as t!m s-e onlaps theCindmti Arch in Casey County, Kentucky 

(Tigure 4). Tkis unit contains abundant p-t= nodules, bedded flte 

conce-tions (up to 2.S m (8.0 Et) iz diameter) were fcund LI this unit. 
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In tSe outq of ea.scmz Kenrudy,. the lower interbedded *&k is 

tSe lowermost 1itSostratigrqhic unit of tSe UEer Devonian biack4haLa 

sequence which can be cmlated t!,)lrou&out tkis region. Photog?xpis 

of the Ii.thostra+igrqhis units desczibed. above are shown in Plarre 2, 

and photo~@xs of par!ziculm fossils, nodules and sedimentary featnres 

are shawn in Plate L. 

'ha 1ocaliLed iit!mstratigra~ph units were described at the base 

of tie upper Devonian sectinn in parts of tSe east-central Kamxck;r out- 

crop belt. In the PO-L and ES-I sections, tSe thx2%-21 Sandszone !knimr 

uxderlies and intertongues with theloweri;lterkkiedunit of eac5 sec- 

tion. The i2uffb is.charas~erired Sy interkdded dolomitss, doitiric 

shales, dolomitic sandszone& and black shales. Tiie uxit ranges MIU 

only afewc~timtters to 7.8 m(ZS ft) thick andunc~raably over- 

lies ap irrtqulHexpos&+ surface on the Soyie Dolomite. Tt conrmly 

Cnxl+ainS flow lr0Ll.s which were noted in the ZS-i section (Xp?endix Xj. 

Some unusual Soyle-Ou2fin-Qhio (New Albany) rdationships are disczssed 

by McSarlan and White (19%). 

. 

In the (2% and RU-1 sections (Appendix A), a basaL sandsmme of 

"lag zoxfw CaLLed the ?Ciddtille layer is present. This layer cfx~tdizs 

pebbles or'chrrt, phosphataand blackshaleh amatrk of iran-15c.b. 

guarc=ose sandstme, This unit is connnonly less than 1.0 m (3.2 ft] 

t!sic!c~ Again, *&Ls l.iz!xostratigr+ic unit is very Loczlized and Z2s 

uncon~iy on ordavica str=atd;. 

The ab~egencrali=eddesczQtions or' these lithostmtigra@zic units 

characteri:e tSe sections measurti in easterzz Kmtucky. Far aore cum- 

ple-ts descriptions and zxanrples of each uni::, refz~ to thz~ouxzop 

desck?tions in A~endicss .A and 3. 
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PLATE L 

Figum L PIaxL vim of cone-~-cons Lhestonc S-h 
(aagxzificatioll X0.5) * 

Figrrrrr: 2 Cross-secti& view of cone-in-cone liniestone 
c!3.tTm-: (lna~arioxl x2] c 

Figure 3 Phosphate nodules (magbficatirm X0.S). 

Figure 4 Foemb &aLli (Pratosalvinia fucata) 
(~ication x2). 

Figure= 5 Foersria fruiting body (Protosaivinia ravenna) 
(mamrificarion x3). 

Figure 6. Lhguk qt. (cf. L. suanztara, Vanuxem) 
(magd&zation Xl3)Y 

Figtxe 7 Cimtgalipora sp. (cf. 
(magntficazion X2'). 

k. williantsana, Gizy) 

22 

Figure8 mte nodules in plarz vieu (izagnification X0.5]. 

Figure. 9 mte framboids in plan view (magnification 
x0.. T) c 
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Figure t Fhoto~ir of upper part of Martbead section 
(A~sndix A, Sdox RN-I.) showing suxbury 
and BedforhShales. 

Fi.,pm. t Photogzqh of Threa Lick Bed (Provo and 
others, 19n) ix the Morehead Section 
(Appendix A, Sectioti RN-I) overlain by the 
upperblack-sfiale,lithostati~)tic tit. 

Pi,guse 5 ~Photogxa~h of middle parcof Pawell County 
sectiorr (Aupzxdix A, hctiox W-l) showing 
Lower black-shale, lithostratigrqhic unit. 

Figure4 Photograph of base oftireheadsectiou 
(Appxdix A, Section RN I) shouingthe lower 
bIack-&aLeiand Lower interbedded-shale 
Iithostzatigraphic units. 
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Gamma-ray logs hnt well bares have been used extensive.ly to car- 

relate parts of tie- '!er Devonian-bwer Mssissippiazx shale sequence i;l 

files from 3uxfac~ exposures., there was no. real way to make detailed COP 

relations frunr the- surface to the: subsurface- Kadioac&fir/ pmfilas are 

essentiaUy syntfietic gamma-ray 10~ made fram surface exposures. These 

profiles am made by plottixxg sck&llometerr~adings, recorded at uni- 

fO~interrals OIt WoUtCmDp, against tigation thickzess. Radim- 

tititypmfileswerc inad& for ea& measured section (Age&ices A-CT. 

Umx persisten+ zdioarstive u.nbs am dezfixed, &ese profiles cul then 

be used td carrelata fkum the subsurface to the &ace and from out- 

"dp to outcrupc This ztetfrod of correlation was suggested to the amhat 

by Dr. Link Pmvo Fultos and is documented by Provo and o&hers (1977) 

and Etzensohn and ot'lers (1978) . 

rn Fim 6, tie right column is a subsurfacS gamma-ray lag wid 

thesevtnradioacxivecmitsdefirredby Provo (19773. Fiveof these sevmmits 

comelaze withttie gamma-raylogofthewellin thecentercolumn which is very 

near~eoutcopbeltjusteastoftfieCincih?ad.~. Finally, the radioac- 

units frum the radioactivity pfile generazed from the IW-t section by, 

platting the scixrti~lometer readings against outcrop thidkness. T5i.s 

Fiyre deaanszzazss that radioactivity pmfiles fium surface ex~osurzs 

can be used fur correlation wigA black shale in the suhsu~xe. Fi,CE5 

5 and 7 show trte corzalazion of zadioactLve p=Eles along c,ie section 
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Fi,ws 6. G--my logs far cm .subdcs well barw near the autcxp 
belt correlated with internal-radiaacrive-stzxtigrayhic units 
of the Rowan County refzrexxcs secziun (Ettmsohn md o~ers, 
Era). 
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of outcrops ix easteiL Kentucky. 

The radioactive units involved. iiz *es* correlations are rscqnireci 

by spci5c~atterzs ardcombhations ofhigh-radioactive (positive) zzd LOW- 

radioactivity (negative) detlectionsto ~eri~r~dleZtrespect~/e~y. The . 
followingdescriptions oftheradioacrciveunit arec~c~erir=icof~e~mitp 

alongthtoutc3~,bef=. T3e radioactitir~ pctfile of the RN", rehZm32 

section (Figmx S] shows these chamct-xzistic Aciioactive units. 

The uppT!BOSZ radioactive uniZ is the Sudmry Shale *hi& shous a 

VW sirong high-radioactiviqf deflection; it is radioactive 9Jni.i S iz 

tsis stzdye Tlze high-radioactive dsfLect&n 3rcm ihis unii is 

related to a high csmcznzration of ~uraniu~ and tior;,u3 il i*hiS 

rich black shale. Underlying the Sunbuq~is CheBedfxd-&?a 

auparestly . 

oqanrc- 

sequence 

herein cal Led racikactive unit: B _ This ixxt-prr2l. exhibits a very 5Czifg 

low-radioactivity deSectiox due to the psencs of orpnic-deficiex= 

py ShaS ad SiliStOX~. ihe next radioactive uxii is called uuiz 1 

and generally shows a 'high-radioactivity deflection which is smeritaz 

Less (Fi,aare 8) thz~~ the deflection of xdioact2re WLi'L S. L'nderlyiq 

tit ? Ls rackoactive~unit $,-which shows -3tree low-doacttifity bZsc- 

tion~ and wo 'high-adioactiviiy deflections caused 'oy L!te green shales 

interkkkiu~~r~ black shales. ThemxtradioacZi're Unix is unit 3 

which shows a high-radioactive de$lec%iox tiz.S less positive deviation 

than -da= seen ix eit!lerradioacZive rmi"s S or L (Figure 3). Ltit 3 

is uqderlh by radioactive unit 4 hi& shows a tow-dioaczive Ce='lzc- 

t;,on witi less negative dmiation &an 3aat SMTX in radioactive UX.ii 2 

(Figure 8). The loweznost radiauztive unit se*?2 ikx ouiccru~, tmit S, 

exhibits a sequence of ali~ating-;7iah-~Oac=~i~~ ad LOu-Mdi0aCt2J- 

Fty deflections, ald3ugh tie mis is aore highly ndioactive cvemlI 
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(Figure 9). AS iliUSZrXeri in Figures S and T, these UliiS are pre- 

The radiOactive units described above. fura useful stzxip~phic 

divisions withizx cm- black shale sequences tkat axe Litkolo~cA.ly 

indixinguishahle. Two specific examples of tAris are futxd ix tke east- 

CentraL Kentucky outcrop sections (A~zlendix A). The first example is 

the dLf%szwiation of two radioactive units wickin the Lower black-shale 

lif kostratigrq&c unit, Because tke Litkologies of radioactive units 3 

'axi 4 art-essentia.~ly tSe same, tke-cor,tlc= between tkem is 2itkologicaL- 

ly indistiquis~hable, but tkt radioactive FofUes show a positive devia- 

tion in unit 3 and a nestive deviation in unit 4; tkerefure, Ckis con- 

tinuous lower blaclr-&ale unit can be broken dawn irrtotwodistinct rarEo- 

active units- Ix addition,. tkedif,sermtiationof tkis contizmoqs unit 

can be used to cslate the black-shale sequence of eastern hzzuc.kf 

with stzatipphic ieminology in other areas. This is shown izz Fi,me 

IO ami di~crr~scri in detail in the section OK cmelations. 

Another exanqle of stratigrqhic differentiation bas& on radioac- 

tive units ocurs in the W-1. section (Figure 9) -of the ,Vew Albany 

Shale. NeartSetop or'tke blac!c-shalt s&&xx= in this section, tko 

radioactive prufiie shows a very strung higk-radioactivity deflection. 

Tkis deflec5on seem to be very si&lar to and in the prqer position 

fur the Sun- Sinal* which can be seen in tkt L'i-2, FL-i and RN-L sec- 

tions (Aqenciices .A and 3). In fkese sections, tke 3edfrd-aerea se- 

quence litkolo@cally seprztts CSe siinilar litio~o~:s of :Se t.qerzosz 

and upzr black siraLe litkoatig-=aqhic units. In de PO-i section 

(Fi,pre g), however, t.Se 3edC~ti-8erea sequmca has @Axi ‘3tziz :fiS 
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Figum 9. Ebdioacdvh pruSe and li&ologic drawing or' tie PauaIl 
Cauntysect',onoftheNeuAlbany Shale. 
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32z souEh (?eck, 1967 and 'Ueir, 1976), and the- cmtacr bemeen the Devon- 

ian upper black sbal e and the Nississiqian unp3raost black s,haLe is 

iithologically indistinguishahLe. Many authors including Huddle (1933, 

19341, Campbell (1946), Has (19473, Hoskins and Cross (19Si) and Neir 

(1976) have a@ tAhat the upper part of the New Albany Shale is Yis- 

sissippian in age, and this has been prwex~iz eastern Kenr;rc.ky by con- 

odonr studies (Weir, 19761, Hence, althougir conodant studies prmride a 

way of separating XississiIr_oan and Devonian. parts of the 3eu XlbaxLy 

Shale, such smdies are nuch too Laborious and ttie-consuxhg to be used 

in the t'izld. Ccncdont St-dies have dearly shown tizat the very 'high 

mdioactivity defIec%iun atoq the New Mbany Shale in Tarts of easz-mzx 

Xennxky (Figure. 9) repsent a Mississippian Suubtrq equivalent, 

Henct, because the Nississipp&n black shale sess to be-nnrch mm radio- 

active than underlying Devunian b1a& shaLes, it is gossibIe to use tie . 
?osixive deflection atop the Ye\* Albany to ap-Ate the Mississi@an- 

Devonian boundary in the field, x shilar high-rzdioactivizy deflection 

in the VA-I and VA-t sections (Asendix B) is tentatively LnteqrerA 

to represent a Sunbury equivalent although there is x0 supportive pale- 

untological evident:. 

This brief desdpzion of these radioactive units sezvc as an ex- 

placation for intro-g thezt asinfurmal internal statigrap'hic units. 

T3e use of these units fur stratigrqtic carrelation is illusZated in 

Figure LO, and their actual mrralatiun within the sections is shcim in 

Figures 5 and 7_ 

Infurznd Bioszatigraphic Zones 

r"osSfisuiricharscmnmnly ='oundin~eU~erOeVoniM-Latler~ssissi~- 

Sian shale se+encs ixlucie ihe small qcrre-like Tasizanit~s, the chitino- 
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phosphatic tests of the inarticulate brachiopock tigula andtibicaloidae. 

tkin fiJns of coaliied CaLli~~lon logs, the pelagic alga Foerstia, var- 

ious conadants and fish plates- On% unusual fossil was collecmcL fmll 

theupperpaxt ofthuN~AIbasqSh;rle during field,work f'isrthis sturdy. 

This ?hssiS was texz%aZ2veLy identified as a Legidostrobilus, and collect- 

edby Mill~(perscmal cmmus&ati~11, l978]. 

Two of the ahm fossili occz persistently in respective parts of 

theblac!c-shale sequemz and, aretemedinfumal tiostrazigzq~hic zones- 

These two infomaL units uitl be refer& to as the Foerstia tone and the 

tone. Lingula Thecmudoms'havebten smdiedandare good age ixdi- 

ca%orr, but are zot easily identified in the field. On the other hand, 

tile Foerstia and Linqula zones are easily identihd in hand samples with 

The inftxmal unit witickis called the Lingula zone is restictti to 

~!~ose radioactive units above unit 3 (excfusivt of unit 3) and to the 

litfiuscra~igapfic units above the rower black-shale member (see Figure 

101 l Plate I cntains two figures of Limpla. Figure 7 is Lintzula and 

was found in the Su~bury Shale in the LT-L section (Aqendti 31, md 

Figure 6 is Lim@aand.was fmmd in the MA-1 stction (.Qpeszdix A). 

Ni&in radioactivbuuitt of the MA-L sactim (A*endix A), tingnla werb 

found. in living position. They uer8 oriented vertically atq mall ver- 

ticaLbuzmnu 3 uithin greenish-gray shales. The greatess abufhme of 

Cingula sheL1.s are famd wizhiz the black-shale units overtring the 

ThreeLick Sedwhare tfteyare~emedas tfii~ carbohrzd Shs m- 

lel to bedding planes. Only in the SW-1 section (AFendix A) 'have 

Lingula been found below the Tkse Lick 3ed. XltSough it is iqossible 

to deZne a LhqAa-be&g bed as either !4ississi~&zn or Devonian izx 
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age, tSe presence of Limqda gezerzdly idicates that tfie stzatigrqhic 

position of the- bed is Git.hiz of above the Three Lick 3-d (ratioactive 

unit 2). The cnmmon restriction of the chitino-phosphatic bracihiopod 

LinquLa to the uppe pazC of the Mi..ssissi;Jpi3n-Oevonian shale secpnca, 

is the bti Wdefk&g an infomal Lingula biosmatigza+ic zone.. 

The-second i&nmaLbios%zatigza@ic tone is calledth - _ ci?Azs Q 

Zone by S&opf and Schwietering (1970). Foerstia was ~or5gixtily named 

byYhireandStaciz&henkn (L92iJ andwas thoughtto be asource forsome 

of the petroleunLin bla& &ales- ScSwieterhg and Neal (1978) deszribe 

Fomi;L as "b&g small caxbanaczous coxqressions that aro oval to bilo- 

bate in autline and havs a cellular piczd suz!%ce- They OCD as dark 

tlattened fagmats ?n bedding planes" (Plate I, Pi,gure 4 and $1. Ems 

._ (19561 desdbesthc statigzrphic position of Foersti3 as being corrtla- 

*&re w&z the Late Devonian- cnnndunt assemblages within the lower Gassa- 

waymhmof -t~eChartanoogaShaLe; Theradioacriviryv~--- =;laOfc3e us- l 

away rehznce section (TIE-L, Appmtiti CJ suggests :Sat the Lower Gass- 

away kaber is equivalent to radioac*kre unit 3 or cxzslative with the 

upper pa-3 of the Huron Member in the Ohio Shale (Fiwa- 10). The 

Foentia Zone desczibed in tile sections measured in east-c=nt=al Kemxckf 

(~andir~))uajfo~dinadioactiveunitsjandS. %uEoacA.veunit.s 

4 and 5 are equivalent tu the lower and hidIe members of the Humn Shale 

in ea.steTll. Kentuc* (iigure LO) - Schweitering and Neal (1978) place 

their Foerstia Zone in tieWestVW@dscorrelative of!IIe Z.-On Mu- 

her. Schupf and Schweit-cr;Jlg (1970) place the Foerszia Zone in the i?umn 

Members also. The Faerstia tone is a good s%raiLm?hic ildicazor because 

it is easily idenrl-.. '"-d and oczzxrs izx tie same rdativo itzzti,m+ic 

position t:lr?ughour ezxmzm Kanr3Ay. Although tSe xtaxima range 
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the HUIFOII ?kmber and its.equ3ralent.s 
I 

Kentucky, the Rerrtia Zone -ears 1 

to be inore narrowly restkkcted to the lower parts of radioactive unit 3 

and tfieupperparts of radioactive unit 5 (Fi,welO). 

theUQp~Oav0d?aPLowerMississippian shale,yquenu2. The relationships 

and czamlations suggsstd ia 'W.s paper (Pigret LO) an based on a 

syrchesis of all three, and arediscussed in the folloui.ng section- 
t 
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of radioactive-suatigzaphy. These radioactive units, :towever, are only 

parZ of-timtotaL strati~~c~ewo~. ihe relationship and cor- 

rel.adms betmen these mdioaczive units, the biostratigzqhic *uniz,s, 

the Lirhostxtigrz&c units admits A- adjacmt areat mxs't also be 

considered, 'T'herscorrelatiuns ase shown in Figure LOand disczssed in 

tfle-follaWings4!mions, . 

Sunbury SIxaLe (2adioactive Unir S) 

he sunburr SisIa is recogni3ed in tSe auri.heaSts~ ?orciuns of both 

uutq belts in eastern Urmcky (Figme 1). Ia these amas,theuxder- 

lring Bedford-Bena sequence semes as a basal litfiologic boundary. The 

uppers~st black-shale lithastza&grqh unit [Figure La) is correlative 

wi* tSe Sunbury (mdioactive unit S). The Sm~ is 2opivalent to tSe 

qperpartof the Clegg Creek &mi~er of the New Albany Shale in west-cer~- 

traI Kentucky (Ltieback, 1970), and 30-n sp3cificzUy a correlative of 

iSe &cnWs CSaqel and H~tiIIe Se& of tSe Clegg Czedc Huaber (Figue 

10) - The Sunburf shale, is nat cnzelative with any paL of the chattano- 

oga shale iii SOUtS-CSltZd Xesuc.ky (HEiS, L956), but ii currelative WiiS 

tSe u=ez parr of tie Big Stme Ga? hMembcr of ihe Chta.nooga Siie ia 

tSe soutSezx Pine HatxxtAn outczap belt (.i~adix 3, Secri~ns VA-L and 
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VA-2). 'Em upyemast parts of *he Lingula zone klude tSe Sunbur/ Shale 

(Figuse 10). 

3edfimMerea Sequence (Radipactive Knit 3) 

Tbekifur&shales ancL.siltstonesare pnbably bath LMisrissippi.au 

andDevcmiaui;rr ag~whemas the Berssandstcxes are &ally Xississippia.n 

in agu (de jYitt* 1951), This sequence is recognized ix Ohio as a delttic 

ate the similar Litha;l;cgbs of,Z.hie ji&*f ami gperarost pax-& of the 

Ohio Shale, In west-central peons of Kemzclq, the Jedford is cof- 

relative to pamions df the Clegg GzeJc Member of tile New Albany ShaLe 

(Lineback, L970)- Cooper (1948) states tSa+ tSe Bedford is equivalent 

to &eUnderwaod BedoftheNewAlbaaymebased an-brzcbiopads. Xo . 

part of theCSatzamaga iu south-centxz3. Xexmxc!! is cmfative to the 

Sedford (Figure IO), but the Big.Stsze G-a? mernbff of the Ckatxnooga in 

the sauchern P-kc Mauntain outcrop belt does pmbablycontain cmniatives 

.(Appndis B, sections VA-1 and VA-t), The Bdfmd-Beret sequence is 

wholly correlative wits the green shale and Light siltstone Litiaszraxi- 

gmphic unir of this sady. 

Radiaactiva Unit 1 

Zadid~eunit 1 is whd~yc~~ariva witi the wer black shale G 
~tfroshatigzqhicunit ofthis SF&y, andis cuntaind ;~ithktie LbquIa 

zone (Figure IO). Unit I is correlative to the Cleveland Member of tie 

Ohio Shale (Pmvo, 19n) and td. p-ions og.the Clegg Creek ?Ieaber of t2e 

New Albany Shale of west-central Kexxtuc.ky (‘Lineback, 2970). kzzhexnord, 

Coqer (1943)) s+ass -&at c3nc’~fi --,ons in the iallillg Run 3ed of tSe Xeu 
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Albany Shale ini wesr-catraL Kmtucky contain fauna cotrelative with the 

Cleveland ShaLe af Ohio. Unit L is equimlmt to &he upger Gassaway Men- 

ber afthe ChamogaShaLe (Apmdix C, section DE-L) in centzalTennes= 

seebasedaxr simSarradioacxitityprof5les~ In the southern part of 

thePina,Mountain auttropbelt, mdioac%kveunit L is included-as part- 

of the Big StolurCtap member oftitChat%anooga Shale (Agmxiix B;sec- 

tion VA-L and. VA-Z). w 

. Rtubactive Unit 2 

The Three- Lick Bed (Pzova and o.tsers, rsrr) is equiualent to par= 

afthe CSagrh!kmberaftheOhio ShaLe and to ixreraal rzdioact$fe unit 

tSeCamp RM-Memiaerof-the Neu~tibarry Shale(Lineback, 1970). Unit 2 

is also conelatiuewithth middlepartof the Gassaway Memberofthe 

. 

Chatt3sloogs Shate in Tefmesseu and south-central Xenvbf (Provo, 1977; 

and Appendix C, section DE-L). PZZES of the siddle gray siltstone mem- 

ber of the Czattanoo ga Shawls in restem Vir@nia and east?n T=xmessca 

are probably car-relative to r2dioact5re uxxit 2 (Miller, 19633. Zadia- 

activeunit 2 is thhsame as tSe qp3r interbided lithostratigrqhic 

tmit of this study artd is incbded in tie lowemost Tart of tie Lingula 

. 

Radioactivarmit 3 is includedin the tlvper part of the Lower black- 

sfiale li-d,~orrrstiaaphic unit of this srndy ('Figura 13). Unit 3 is de- 

fined ds tSe upsr part of the Huron Member by Prwo (1977'). theback 

(1970) states tSa.t the Hogan T-1 Member of the.New Albany S1al2 in 

hdiana and western Kentucky is.pbaiily ecpivalenz 'ia the I3uzn, Yenbe= 



lJGR File 82g 
Dennis Ray Swa!Zer 
Univ. of Kentucky, 1978 

(radioactive units 3-S) of the Ohio Shale ia Ohio and eastern Kentuc.ky. 

Unit 3 is caxeb.lative. with the Lower Gassaway kuber of the Chattanao~ 

Shale in centra.L Tennessee based on radioaczivity pafiles (Sqendix C, 

sectimz DE-I), and possibly. ta parts of the middle gray siltstone and 

lower bl&-shal'e members of the Chat=anooga s'hale in eastern Tennessee 

and western Vizgzizi (Xiller, 1963. See FiguzsPO for the rdationship 

describedabove, 
a 

RadioacziveUni~ 4 

Unie 4 is equivalart to the Lauerpart .oY tke lower 

Sithoscratignphic unit of this study, and to tie middle 

of the Ohio Sa.Le (Ezcavo, 1977, and Figure 10) . This unit is also 

equivalent to parts of the M~T~~Ix Trail Me&er of the New Albany Sha.Le 

ix south-central Kentucky, and to the Unpiler Dowellton Mexnber of the Chat- 

*kxuoo~a Shale (Figure 10, and A~miix C, secZian DE-I) in cxcral Tzn- 

nessee and south-central Ken~x!cy based an radioactivirf proftles and 

sequences. Part of the lower blzk-shale member of the CbR=ooga 

Shale (Miller, L965J 

bably correlative to 

in central Virginia 

radioactive unit 3. 

and eastern Tennessee are pro- 

Lower parts or’ unir 4 are also 

included ia the Foerstia. Zone. 

Radioactive Unit S 

RadiozzLve un2t S is the lower ixt-Jedded Lithas~kgra@zic uni;:' 

of this stzdy. It is correlative witi the lower part of the Euzz &IQ- 

!mr of the Ohio Shale (Pravcr* 197T). unit s is also probably equivalent 

to parts of both the Margan TraiL and the Selnier Members of the !k~ Xl- 

jany Shale in west-central Kentucky (Figure 10). Wnit 5 is czzblatzsi 

with the Lower Dowdltovm Member of the ChatZanoo~ Shale in east~zzx 
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Tennesseu (Provo, 1977, ad. Appendix C, sectiou DE-I). It is probably 

equivalent to par3 of the lower black shale member of Sliller (1965') of 

the Chattanooga shale in western Virginia and eastern Tennessee. UP= 

parcsofthisr3cLoacZiveunitaruaLsu included in the Foerstia lone, 
. 

The SCWC czuss-section- ia Figures 4, S and 7' shou the cof- 

relation of internaL stzatigra@k unixs of tfrt black-shale sequence. 

alongboth outctop belts iax -tern-Keatrrdc/. In somemeasured scc'tiom 

(XppemiicesA;urdB) scmcofthemitsar~not exqoseddue~to cover, buz 

~h~8goodeqomres artfouri~recognision of& internaL s+ntigmptic 

saqtxnce is nut difficu.Lt-. Recogzxitim of these intema.L units has sad& 

correlation possible and reveals that these uxits are -Laterally continrr- 

ousthroughou~mst of eastenr Kentadcy (Fim 4, S and 77. As *&e . 

counties, Kentuc!cy (Tiguze 71, thz Lower portions of the shale sfqueke 

(radioactive units 4 and r) axe not recognized because of t.himiag and 
evm piadz outs on the Cincinnati Arch. This seems to tidicate. 

that either the subsidence of the Ap@achian Basin was slower near the 
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origixs are supported by Stockdlte (USS), C~nanr [1956), Swanscm~9s6), 

Conmc and S-~SQIX (196L1, Brtget and BTCW (1963'), Lineback (1968) and 

Provo- (1977J, 

position of blac!c-shalle sqmxmzs, because modem b,lack zmis ar% beizxg 

. dqosizd in a wilt range of dept,Ss (Tmnhor'el, 1339 and Sczm, 1939). 

A raor= czitz&J. factor in the deposition of black m&s is merely an 

emkunment suitablefortheforsatian. and pmsemarion 02 abmdzuror- 

galics. Two sources or'organics in the shale are i.nciiczxtsd. Organic car- 

bunwas detivedfkmtermmzrial floras, and cazz5ed i.motheba~iP by 

streams. ather crpdcs, such as trie ?dagi~ toga Foerstia acid abandant 

plankan were marine in origin, 

Most authors !Sqiyort the theory that the shale sequmc= was *otir- 
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theory of :feckel (2977) could benodSi.ed to fLt paleoem~~onmental con- 

ditions for tie Devonian 4i.ssissig@.an shale sequence. 30th of these 

parcS of the water column ancLmganic preservation in tfxe lower?aorrS, 

anoxicpartsofthecoLumr. A number of modifications,howver,need to 

be ntads lin thesemod8U befmthey could be applied succ:sshLfy to Zhs 

can be- defined fur the M.ssissippi.an-Devon&m shale sequence. 
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Xitemrure, tSe folfowkg conclusions D dram: 

L- 

2. 

3. 

4. 

5, 

iz 

eastem Kent shows that this lit!!ologicaUy uniforzr sequence 

can be internally subdktidedand cxmlamd. 

Threu types of stxatigrqtic subdiv~isions were deCned: litho- 

szzzti,m#xic; ~h5txttfg~~tic azci z3dLoactive units. 

Six lithostzarigmphic units uer 3deEaed and traced alang tie 

outcrop belt:, Tiles are tSe Sunbw~ (iqernosr black shAe) 

of Mississippian ag*, kdford-&SZS sequence (,pmx shale and 

Light siltsrones) of MhsissQqian and Devonian age andfouz 

~ithostratigrqhic units within the Devonian black shale (the 

qer black shale, the qpr interbedded shale, tie Lower 

black~hale and the lower Tkxerbedded-sihale units). 

Based on the correlation of these tithostratigra@ic units 

abng the out- belt, ail the units chiz to the southwest as 

they onlap tsu cixc; ti Arch, and ,oams of the two Louezzmsz 

mits wab not deposited on the arch. Exe Bedford-Bema sc- 

quence also is ab-senr saurh of the BA-L section, 

Two persimm Mrnal biostzztigraqhic zones were defined in 

the Ilevonian -Mississi~ian black-shale seqmncs of east- 

L2ntuc3c/. The upper zone is hersix called the Lixspla zone and 

contains zSe 3uz umber lithos-mxiy;lahic units.. The Tower 

Forestia zone c3ntabs parts or' tke 3~0 Lower Li~,ios~hic 

45 
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0, Of the seven radioactive-stratigraqhic units degined by Prwo 

(I9773 in the subsurface, the UUJ~TXOS~ five units have been 

cunsistently recognized in easten KentxAy outcrop. 

7. Based on the correlation of these radioacrive units along tht 

outcrop balto, all theunits thin to the szuthwesr as they on- 

lap. the Ilinr_innati.M, and the cm lowemast units (units 4 

and 5) are absent near the apex of the arch. 

a. Theonlapping relationshipS ofthe Lowerixemal units of the 

shale sequence show the bevenzkn-Mississi@an sea was tram- 

grwsi;ve and thspto-Gin cixnati Arch was a positive r'eanrr*" 

at this tit- 

9* The, Davanian-Mirsissippian boundary was defined by radioactive- 

stntigraphic units in the New Albany Shale of east-central Ken- 

mac?cyandintheCZa~~~~~og;lShale of southem Pine Mountains 

Conodcmt ehience (IVeir, 1976) sorts *As born- qruxi- 

. matzon oft& ?iew;UbanyShale. 

10. The black-slmJ.e sequence wa5 most likely fumed at the base of 

a. vertically stratmed water column, wherein abundant 0rgZiiCS 

could be pmxiuced in the qper oxygenated parts of the column 

ticorrldbtprescrredby anuxiccondi%ions near the bash- 
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AP?E?fDIX X - DESCRIPTTON OF OUTCROP SECTIONS II{ TifE 

EAST- . JZEXRAL:mCXY OUTCROP BELT . 

IZHTS CEUBT'f SEC"l?ON (LE +ir) 

This section contains an i.ncumplete seqyeace- of the Ohio Siie uncm- 

fumably overlag tSe Bisher Lknestuns. The base 02 the section is 

locztsi. along Hi&way 10, 3-7 ‘kilometers (2.3 miles) west 02 Van+Wg 

in Lewis Counr/,, P;entucky CSection U-Z-74, 200' FNL x 400' FWL). The 

cuntact'w~th thu 3ishwoc~ar~ in a cmek Mley just sout.5 of thehigh- 

way. The election of tSaia+ cuntact is 160.0 meters (525 feet) abave sea 

level * The uppeYpart.afthesec t&on is 0-S kifomet,srrs (0.3 miles) noti 

west of Vancsburg alonq.High~ay a. The entire section is located on tite 

Vancaburg Qcladragl e-e The section was measured using Jacob's szaff, Abney 

level, tqe anti scintillometsrby Dennis Swager, Ftplk Emensohn, Wee 

Miller 3 Don chea 0xX Aqus+ 26, 1977- 

Shale (incmqlert2) : Thickness 
Meters 

Shale, brownish-black (5 YR 2/l), silty, 
Eissile 1 amhated; contains p@te 
nodules, cm.Lifiedlogs, plant debris; 
cuntain.5 cone-in-cone Limestones . 
0.06 P (0.2') tilick locatzd 36.7 9 
(rzo.s'), 40 Ip (lsl.3') and 41.1 1 
(134.8’) from the bass of section; 
fums;bbIow, jointedc.Liffuith 
~*cuuqlet weathedg-1' 

mote: Due to devefoping soil horizon 
and vcgttarimx cover, the qqer 
v of the section wm 'xl- 
neasuable, and &et- of the 
fomation ixx*guishabI~ me 
term 'kuu@et weathering(' refers 
to equidisatl-/ spzd tit-ting 
resistantandreentrantbeds whicfn 
oczr in weat.bereci vertical sections. 

Shale, brownish-black (3 YR 2/l) same as 
exit L (nidmut cone-in-cone limestones). LO.4 

(43.51 

(3.01 
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Claystone, greenish.-gny (5 GY S/I) Thichess 
int-srbeddd with shale-, bruwdsh-black Heters 
(S m Z/l); shad2 is ill 2 SIlELLl beds 
in basal 0.1 m (OAT) 05 unit; day- 
staneisiJ3m-stained; forms mntranz u-3. 

Shale, brownish-black (5 YR 2/L) , very 
fissile; comains cazbmate nodules up. 
to t-5 m (5') x L-9 lz (6-Z') ip 
dimmim; shale: draged mar nodules; 
Tamaxitescmmrm;s&mint&mdded 
claystone, greenish gay (5 GY 6/L); 
interbeds up to 0-Z 9. (0.6') thick- 

Shale, brmnish-black (S m 2/l), very 
fissile;cmtains carbonatenodules 
(sani-e.Uiptic+l in sharps) up tn 0.9 3x 
(3') x 2-t m (7') in dimauian; coat&ns 
Tamanites; weather& surfac= is iron- 
stained; r'or;ru blody, jointed ledge, 

Shale, greenish-gray (5 GY 6/l) inter- 
bedded with shale, bmwnish-black 
(5 YR Z/f) ; green shalas are up to 
0.7 no (2.3') thick; black sh;rles art 
tqr to 0.2 IX (0.5') tltick, fums blocky, 
jointed clif?, 

Uaystme, light gmenish-gmy 
(5 Gy 8/f) ; contains same brownish-black 
(S YR 2/l) i%Lgllenzs; unit is highly 
weathred; ,Smns reamrant above basal 
CQmacr. 

Thidkness of Ohio Shale. in section 

1-T 

4.0 

2-L (6.81 

2',6 (8.3 

(13.2’) 

0.4 (1.27 

45.5 
- 

(145.3) 
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Total Thicbess of Sdon 

0.2 co.73 
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IWXXG C3UNT’f SXECN (;z 31) 

This. section cuntaiss the-complete kiford Shale and partial sections 

of the Ohio and SunsUrp Sies, The section is exposed in a sesies of road- 

cnts on the eat side of Gmzxcky Eiighway 559, 2.6 7ki&neters (I.6 sires) 

noBheart of WLUngforcLin Fleming County, Kentucky. It is located on the 

Btrrtomrille Quadrangle (Section L-6TL, 3000' NL x. X2!%' FEL), zud the tq 

of thbOkia Shale is 3LT.2 meters (ZCt40 feet) abovf3 sea level. The s~ticlK 

was seanred using hand level and tape; samples and scixUlcmeter~readi3gs 

wart gather& OK July 25, L97T5y Dennis Sager and John Gable. 

Sunbury Skala (iscumplett): Thiduzess 
waxrs (Feet) 

(I) Shale, brow~i~k-black (5 YR 2/l) to 
black (X2), fissifa, famixated witi 
silty layers, subcoac3oidal &XCZSS; 
cont;lisu abuxdaxz Liyula ami Taitss; 
has = 0song petrolixe~ odor; 
jointed l+ges with "cuuplet: weatherixg.ft 

Bedford Sife: 

4.4 04-n 

0.8 C2.3 

(41.S) 

ThreeLick 3ed: 
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Thickness 
Meters 

L.5 . 

52 

(Feet) 

(4-81 

0.8 C2.61 

0.9. (2.9) 

3.9 (12.9) 

LIZ (3.8) 

I.4 (4.51 

(32.9) 
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'(16) Shale, brownish-black (5 YR 2/l), 
silty, -very Sssile; contaim 
pyrite-n&es; ca Tasmanitss, 
fish plats aad a zone of Foerstia 
0.8 1or CteT'J above bate of uait; . 

(18) Shale, brciunWx-black (S YR Z/l), fissile, 
bminate!i nith silty Layers; contains 
Tmnanites; ueat!zers to a 1igh-c brown 
(S YR S/6); fmns a blocky, jointed 
Ledge 

TotaL tkicAmss.of section 

Tfric!~ess 
Meters 

2.6 

3.L 

(Bet) 

0.7 (Z.JT 

45.0 (Z47.SJ 

58.9 (193.0) 



UGR File #29 
Dennis Ray Swager 
Univ. of Kentucky 
1978 

54 



_.. ' 
I ~_. - 
.‘ 

UGR File #29 
Dennis Ray Swager 
Univ. of Kentucky, 1978 s’s 

'T&S secrion cnntains the cumlJlet= (3hio Shale, '3edSrd Shale ad 

Sunbury Shale. The base of the section is on the south side of Irrter- 

stat& 75, 2.3 'kilomet-m (1.4 miles) eas' L of the Bath-Rowan County line 

(seeion L-T-X, 900' FML x 1100' FfK)- The u*er section is on tfre 

north side of titzrszaze 75, 5.0 kilometers (3.1 miles) fWx~ the.Bazh- 

Etawan County lime (section 25-U-72, LIOOt FM, x 600" EL). T3e section 

is on the Fmwrs Q&augu, ancithe elevation of the base of the Ohio 

.ShaLe is 216.5 

Level * ..racdl ' 5 

Dennis Sager, 

aeters (7lO' feet) - The section was measured, using band 

staff, tape and sck~ometes on October 17, 1976 by 

FraTlk'Emmohn, Paul Potter, Kay Xepferle and Joim Gdle- 

Thickness __ Borden Formation (incmplete): 
Henley Bed of tbt Fanners !kllbUE 

!4eters (Feet) 

Mudstane, grsexlish-gray (5 GY 6/l) ; 
cfmtaisu smalLinterbeds ofsiltstune; 
contain3 glaucrmitz filled buxms; 
cuntaczwit.hSuubuzysh~; forms 

Shale,brownis h-black (5 YiI 2/l) w 
(la); cootaias aLmudant pyrite nodules; 
czsmw conanon Lingula;-weathers 
yelluuish 

- 
-orange (S Y 8/L); f&m!3 

Bedfoord Shale: 

1.7 (5.6’) 

5.9 (19.4') 
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??lic.kness 
!-let erq 

Ohio s-hale: 

(41 Shale, brown& h-black (5 YR t/l), fissile, 
laminated, semi-conchaid& fkaczmes; 
contads abrmdaat pyrite nodules, 
phOS'@== nocixale~ and woody 3agments; 

. 

(8) Shale, bromish-black (S YX t/l); same 
as unit 6 (withoa~ cone-in-cone 
Ii3mstons) 

Total 'l'kee Lick Bed 

. (IO) shale, inmmish-blacl (S YR t/L), fissile, 
Iamiaataiwith silty layezs; contahs 3 
disconW cone-in-cone fi3mstonest 
dark yelLauish4Tange (IO YR 6/6) ; 

(U) Shale, bruwnish-bfack (5 'R Z/l); same 
as unit LO (wit?lqllc the coneina6 
limestones) - 

(121 shale, &Tic gnenish-gny (5 Gr 4/I), 
interbeds af shale, bmwnish-black 
(i YX Z/l) gresent;. black shale cuntains 

. (48.5) 

0.7 (Z-43 

0.7 (2-r) 

- -e 
J.JJ (10-9) 

12.0 

If.6 CR-T) 

0.9 

(39-3 

(2-S] 
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Shale, brownish-bla& (5 YR 2/l,), silty, 
fissile, hminated; contains irregular 
shaped pyite nodules and bedded plsr;,te; 
contai3s coaLif%xL logs; weathers li&t 
brown (S YR S/6); form ajointedledge 

7Xdness 
ZdS,PIS 

6.6 

shale, brownish-black (5 YR Z/l) inter- 
beddednitb grw&.sh-gray (6/l) shale;. 
Beds~Sto~fc~tinxeisrs thiclr; 
blackshalacmtains Foerstia; green 
shalecontaimburzon~areentmnt 

Shale, bmorni;sh-black (5 YR Z/1), fLssile, 
lamiaafed; contains~tenodules and 
bU!TUUs; ,"arJu blocky,. jointed, resistant 
ledge, 

Shale, brownish-black (5 YR 2/l), fissile, 
thiryI lylaminazed;~~a6cpbasaL 
lag zonewitkwaody fkagmenzs andquartz . 
pebbles 

Total Ohio- Shale 

2.6 

57 

(Feet) 

(21.6) 

. (8-r) 

(4.9) 1.5 

0.7 (2.41 

60.0 (196.6'1 

Disconfomity -- 

Crab Orc!!Fama.thx(Inqlett): 

Shale, dz& greenish-gray (5 Y S/I.); tit=-- 
beddedwith dolorPitt, Zight brown [S YR S/6]; 
dolotite is in stx%qexs fmm 0.1 ip (4") to 
0.2 m (8") thick; shale weathers to light 
browu (5 YR 5/q; unit fomls reenmt. 

Total tbichess of S-ec?kon appoxZmat,oly 

2.4+ @+I 

76.6 (251) 
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BATH C0lJNT-f SECTION (3i4 +l) 

Thisais a partial section of *he Ohio Shale exclusive of ei-2xe.r 

bottorP: or top, bu+. does expose the Three- Lick 3ed very well on thefkz~t 

ledge of the quaxry-.. The quarry is Locared aqnximate~y 0.3 IcitmeterS 

(300 yards) west of Kexmxky Highway 211, 2.7 

sout!l of Salt Lick b Bazh county, Kenuscky. 

Lick Quadrangle (se&k 23-F-71, 2000' FZ x 

the Three Lick Bed is 256.8 meters (342 feet) 

semdon uasmeasuzedanddescibed using hand 

7, 1976 by Dennis Swager, Jo& Gable and Mike 

pfile was -SW-with a scintillometer on 

Swager and John Gable. 
.- 

Ohio 

(11 

(21 

shale (incumpleta): 

Shale, bruwnish-blti (5 YR Z/I) tu 
bla&'(XZ'), ftisile, silty, Idated 
with silty Layers; has subconchoidal 
fracture; cuntains abundant Lingula; 
forms a jointed cliff 745th "coqlet 
weather&g," 

(Note: The exacttap is indistinguishable, 
butthe last black shale was 
found at the top of unit L.) 

Shale, brownish-bU (S YR Z/I), clayey, 
laminated,fissile; contains pyrite 
nodules; basal coatact shazz; fozzs 
jointed, iron-stimzd ledges. 

kilonteters (I.7 miles) 

Tile- quarr is on tie saL= 

1300f FNL), and the base of 

above sea level. TLre 

Level and ca?e on Xaveer 

Miller. The radioacbre 

May 12, 1977 by Dennis 

Three Lick Bed: 

(3') ,-tone, greenish-gn;y (5 GY 8/l], 
clayey; ppite nodules cmman; CUTltZ&lS 

numerous buzuws; faras an iron-stained 
reent=antt; sharp basal COMac=. 

Thickness 
Meters 

12.9 (42.2) 

4-S 

0.5 

(Z4.3') 

(2-W 
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Thic.hess 
Yet ers (Ft?et) 

(4) We, bmwaish-blac!c (5 YR Z/L), 
lmrinltd, f%sila; crmtains pyete 
nodules; weathers to d light brown 
(5 YR 5/6) ; -forms d slight ledge. 0.7 (2-21 . 

(s) ?4mdstoxxe, greenWx--y (S GY 8/l): 
saamasunit3,weati~to adark . Yxddzsh-brown (10 R 314) 0.3 . Cl-01 

(6) shale, brownish-blade (S Ylt Z/l) ; 
sameasmit4- 0.7 (2.3‘) * 

(8) shale, brownhh-black (S YR Z/l), 
silty, laminat ed, fissile; contads 
abuxhc pyrite nodules and bedded 
pyrite; cant&ns ciiscon+imrous 
cone-in-cane limestones, medium-gray 
(x3-); ltiestonas vary up to 0.2 in 
(0.7') inthidcness; contains. 
ihundint Tassnanites; forms. jointed 

. blocky ledges with %mplet wcathering.‘~ 

TotaLt,hi~ess of&i0 Shalein section 

23.5. (76.9) 

43.6 (L43*1) 



UGR File #29 
Dennis Ray Swager 
Univ. of Kentucky, 1978 

I Ir: i 



UGR File #29 
. 1 Dennis Ray Swager 
.' *. - ?I$. of Kentucky 

POWELL COUNTY SiXlTON (PO PI) 

52 

Tkis section cmtaks the ctxnplete New Albany Shale and partia.L 

mctians of t!aa Boyle Dolomite and New Pmidence Shale. The section 

iSt?XpOS8dsnbWa,lll~ oa thsnorbt. side- of the Mountain Par.Qay, 

0.4 kilamters (02S miles) west of the Clay City fntezchang* in PmeU 

County, Kbxtucky an. thu Qay City Quadrangle (section 12-Q-67, lpOf 

FST; x LOOO' FIYI;), TZieuppapar~aft3esect~on~~measumd and 

desoibed in a quarry, 0-S kilometers (0.3 miles) north of Highway LI 

alcngtheeastsideofHighwaylOS7 i.nPwel~Ccnnny, icentuckym tie 

Leveu Quadrangle (section 3+-U, Ut FSL x 750' Fiyt). The sect3an SJas 

secured ad described by Demis Swagat and Roy C. Kepferle with Jacabfs 
. 

staff, Abney level ami tqe, SciziUometrrreading~ were taken by 

Frank R, E~ensaim, Joixr Gable and Lpz Booth. SanrpLtig was completed 

by~MilceMillerandLes BoothonMay19', f9TT, Thtbaseofthe*1YekXlbany 

Shale is 197.3 mtrtm (647 feet) above sea level. 

Borden Formation (incmsplete): Thickness 
Meters 

Xes Providence ShaleMemhr (ticomplete): 
(bet f 

(L) ;\ftrdstone, greenish-gmy CS Gy 6/l); 
cantains siudl interbcdded siltstone 
lay; contains clayey phosphate . nocUes; cxxmum Tanareora bumwt; 
=atkrs to a yellowish-gray C'S Y 8/l); 
zindstanes formremtmrmaad siltstone 
fapI resistant layers, 2.4 (8.0) 
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Thickzess 
Meters (F%S) 

?few.UbanyShale 

shae, bzamish-blat?? (5 Y-R z/ 1) #. 
very fissiler, thiD laminae, silry; 
contains p-pit* and ghosyhate nodules; 
contains di.scn~ cone-in-cone 
limestonu, lEedimE gay (N3) up to 
0.2 I0 (0.6') thick, linestones 
occc at 0.5 m (LS'), 2.9 nt (9.6'), 
3.2 ix (10.6') and. SAn(20.3') from 
the base or'uait; ghosphatenodules 
occur 6,7m (22-I’) frvm the base 
of unit and ae’0riezrted 230” -3zo* 
isr lszri.ko; cantaias'Tasinanites and 
burrows; unilz fums jointed, blocky 
cliff aad has "tauglet weathering.‘* 14.0 (~-01 

Three Lick sed: 

t4tuistonc, lighr gmy (X6), cnxmbly 
tecttrre, silty, poorry laminated, 
cohesive; izun-stained surface; 
fums~~~~titizsttarpbasaL 
contact e 0.3 (0.9') . 

Siiaie, b-rownish-black (5 YR Z/1), 
very ftisile, laminated ; contains 
py-rite nodules; contains rare 
Tasmztnites; burrowed at basal 
contact- 

Mu&tone, light &gny (X6); same. 
asunit3. 0.1 (0.5) 

Shaie, brownish-black (5 YR 2/l); 
sameas unit4, 0.5 cr.61 

Shaie, brownish-black (5 YR 2/l), 
lamdated witk silty layers, Essile; 
contains flte nodules; cmmin~ 
continuous cone-in-cone 1imtstone.s , 
mdiusn gray (X3) , less than 0.9 9 
(0.3') thic!c ocmdg in six distinct 
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- ThickneSS 

Meters 

64' 

(Feet) 

hor%zonst L-S 1D (S'), 1.9 mz 
(6.2'1, 3-T m (LLO'), 43 5 
(14.0'), 5.3 n (17.3') abalm 
thaba;sa:ofuait, aadatclmbase 
of unit; wnd cualifiai. plant 
ik%gKas; cantens alnmdat 

(9) stab, brwnish-black (5 YR Z/L) ; 
same as unit 8 without the- cone-i;?- 

. 
cant limestwes; QmTcuLs; abundant, 
Foerstia in a zone f.9 mt (26') thick 
begkuxing 4.3 m (14') fkont base of 
unit: tmi.thadto be tzenched. ia areas.. 
where taas COVti, 

00) Mtzdstune, dark s-=-h-gray (5 Gy WI1 
to grayish-brown (S YR 512) inter- 
bedded with shale,. black (NI); black 
shale beds. ap to 0.3 m (1.0') thick at 
base: cun~pyritemdules; contakxs 
abtm&ltr ; amantes; contains Cmtities 
amiT- burrows; cmt&n~Large 
wntimxous buzuwed bed L1.L m- (36.5') 
fmn bass of foxnation; unit fums slight 
reemmxt with %ouplet weatheringf (the 
base of each 'Tcuuplet" is burzuwed,] 

(II) Shale, brownish-black (5 YR t/l) to 
gayish-black (N2) ; cuntains mte 
nodules along bedding planes; contzins 
abundant T umanites; uuit ueathem tu 
light gay (N7'); forms a Ledge with 
mmsive- blocks and.9~up~et wazh&g' 
iax upper t-1 m (6.&l), 

(12) shale, btownish-blti (5 YR 2/L) inter- 
betided with -h-gay (5 Y?Z 6/l) 
dolomitic ;acrdstonu; bLac!k shale is 
fissite Rich pIaZy ~~~IEUB; beds are 
fmn 0.6 m (U.Zr) thick to 0.2 n (0.6') 
thick; cm- a zonu of Le 
burrows in upper O-3 m (0.9') of uniz; 
unit is heatiyirux-stzineri. 

8.8 . (23.8) 

14.0 

3.3 

2-S 

2.8 

(46 .-0) 

cso.7) 

(8.31 

C?.ZJ 
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(13) khiudstoue, olive-gray (5 Y 4/l),- silty, 
dolomitic, very fissile; cmta~&~ a 
discm~unuz dolomite- sringcr 0.2 m 
(0.6') tfiidc; c=mtaizrs rarz=Tzmanites; 
titisjointed, irux-sttied-and forms 

Boyle Ddlontith (i2u33upfete) : 

Doblllite, rmiirnp. gray (S Y 6/l)) sucosic; 
contaias.largtvugs filledwitmkdeadoil, 
calcite and dolomite crystals; contains 
nodtiarly bedded cimz ug tcr 02m(0.fT) 
thick;. cmtains silicified corals, 
bryozoaxs and ninoids; unit ucathcrs 
t0 grayi~h-otangt (20 YR 714). 

Oalomite, medim gray '(5 Y 6/l), 
sucmsic; cmta&zs large joints 
fZlledtithbrwn shale, green and 
gray clays, silzstmes and quart 
pe4bles. 

TotaL Boyle Doloutita . 

Total Thic'cntss 0fSectia 

1.8 

49.0 

fs.8) 

{x0.8) 

1.3 (4-21 

0.8 

2.1 

S3.S 

(2.6) 

c6.87 

(19s. 4) 
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. . , : 
iSlTI+L. COUNTf SECTTON (Es #a) 

This section cnntains the complete New Albany Shale, a parhaL 

section of the Boyle Dolomite and possi'okf part of the Imine 

FOTlUatiOE, The sectim was destibed in a'series of road cuds on 

the north side of Kentucky Highnay 52, west of ImLne in &till Couxty, 

Iemlcky. The sectioll is Located on the Panola Quadsangle (section 13- 

O-66, 1900C FSL x LOO' FEL], and the base of the New Albany SinaLe is 

226.6 meters (743 feet) above sea level, The. section was measured and 

described by Dermis Swaps, John Gable, and Mike !4iller on May 24, 1977 

using hand level, Jacob's sraff and tape. The section was s~ledand 

a rdioactive prome- conxpfied on the same daze, 
. 

Thickness 
Iidne Fannation (iixcmrqleta): 

(5) Shale, light greenish-my (5 GY 8/L) ,. 
argillaceous and clay, pay+h-oraslqe 
00 YR 7/4); this was f-d at the too 
of the road CUT: andno thiclcntss wa,s 
estimted, 

Meters (Feet) 

(?I 

(Note: Accordiizg -a the gtologic 
quadrangle, there should be 
InThe on the top of this out- 
=T- The fen chips of shale 
arttheonlyevidencethaizit 
edstt theTe.) 

(2J ShaIe, brownish-black (5 YR 2/I) , 
fissile, silty; costains pyrite 
nodules and phoqhats no&es; 
umtens T asiuaxit,os; forms a 
massive ledge wit!? "cmplet 
weatkming“ (Xot sum of top due 
to developing soil horizon.) 7.0 (22.9’) 
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Thic!!ess 
Meters 

Mudstone, greenish-gray (5 GY 4/L); same 
asullit3.~ 

Total ThreeLick Bed 

Shale, kwnish-black (5 YR Z/I), 
L3mbated, fistile; camaixs. p*te 
nodules and bedded Er/rite; contains 
cone-in-cone Liiuestmes at 2Z.2 m 
(76'), 25.3 m (83') and 25.9 m (8'5') 
fkumbase of unit; cuntads Taszazmitcs 
aad coalified plant fmg!nexlts; 

. ontaus a zor~eofabuudant Foerstia 
kmen If.4 m (S6.9') and 18.3 ti 
(60-O') fron thi b&of foznation; 
f&us a jointed.ledge with tkmplet 
weashaing*" 

ppits; cont& abundant Tmtes 
andplallt fzqpnents; fums Lan-s-&d, 
jointed cliff. 

0.1 

0-t 

O-1 

0.5 

68 

(Fee-c) 

co-41 

(2;3') 

(0.4} 

(1.7’) 

0.2 (0..67 

I.6 (5.4) 

Ii. 9- (45.4) 

2.3 (7.73 
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Thickness 
Meters 

Shale,. bnwnish-black (5 YR t/l) 
inrerbedded with gray 138) dolomitic 
claystcile; black shales contain pyrite 
nodules, buzzaus~ plant fr;rguents and 
TGamnites; gray clayrtones contlin 
pyrite nodules ; gray beds aze from 
0.2 pt (0.7') to o-3 In (I-0') thick; 

59 
ream*. 

Shale, brownish-bI~ (5 YR 2/L) ; 
. - 

contains litkleorno silt; contains . 
pyriteIlodzhs; cunt;iins tinq)zla 
fizgmeqs and Tz5.llmites; foms a 
jointed, massive ledge, 

Shale, gray (M)-, dolontitic; inter- 
bedded u&h itrmmish-bladr (5 YX 2/l) 
silty shale;, gray shales-axe in five 
be$s about O+L (0.4') thick uhich 
frmztrtm~~* 

Shae, brownish-bI& (S-ml- 27X) ; 
l&ted, fistic; cuntti abundant 
Tdtcs.; foms ai mall- continuous . 
. lelige~ 

Dolomite, inediunr gay (NJ) to light- 

‘. 

_ gray 061, silty; contains~numemus 
brrrrowsnearthc bascofunit; fums 
a highly jointed xwntrant uhicS 
weathers to a mass of chips. 

(LS) Dolomite, nedirrm gray (X3), sucrosic; 
contaiassilic5~G3dco-rallia.e fragments; 
contai31ahi~alwuntofvugular 
pomsity; ueathrs ta a slight men-t. 

mote: The two dolomiteunits 14 and LS 
areiSZapo~onoftheoutcrop 
which seems to be slunpd. lhey 
contain flow rwI1.s nrrounded by 
bands of blacksfiaLeF;;this 
sIuamd section. Unit 14 is not 
cz3n=&uous across tSe outcmp, 'but 
it pixhes out at the slumped area-) 

3.T 

1.0 

0.2 

Q.T 

0.8 

69 

G-2) - 

6-2) 

c2-n 
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Thichess 
iYeters 

7a 

Boyrs Dbloalite:~ - - _ . - 

Total thickmss of section 39.8 (l30.6) 
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MADSSON COUNTY SECTION (MA 81) 
. 

This Settim contains art incomplete sequence or' the New Albany Shale, 

77~ top of the seczkox~ is amxoximately the top of the foznatian, but 

due-ta thedeveIoped soilhotion at the tap of the quarry the upper 

can= is ixldisctingrzishable, . . . The eittire Three Iii& Bed is well exposed _. 
_ - izrthe.waUofthis.quaxqorbomw pit. The section 'was meas7lred O-1. 

kilometers (1OO'yards) southwest of Kermxcky Highway 21, 2.4 kilometers 

. . 

Berta;. Quadrangle (section 6-3-63 LdOOf. l3iL.x tl.SOr FEZ), and the bee 

- of the Tliree Lid Be+ i;j s18:L meters (1,045 fett) above sea level. . 
. 

Measuring, iiescribin& sa@ing iind radioactive profiling were conducted 

by Dennis Swager, John GobIe and ,Miko Miller an April 16, l977 with the 

~usaofb&i Level, t&e ami~scintiuoa~~ter. 

Nes Albany Stale 
Thickness 
Meters (Feet f . 

(I) Shale. bmmish-black (5 YR Z/L), 
Eissile, laminated uith.silty layers; 
cantabs laxgs phusphatc nodules (up 
tb 0.4 m (L-2') acruss); cmrai;ru 

_ abtmdat Tammites and. plant fragmaxts, 1.6 (S-3. 

(Flute: The developing soil. horizon at the 
top of tlmbcrrmu pit makes the 
upper calltact of the New Albany 
Shale idis&tguithabIe.) 

(21 SbIa, bmwzish-black {S YR f/l).; same as .- unit 1; costm abundant pyrite nodties 
ad franlboi&; catains two small 

' 
. . cnnmnwm crane-in-cum limestones at 

1.6 P (5.5') and 4.2 m (t'.S') from base 
of unit, funs blocky,. jointed Iedges. 4.3 {X.8) 



Tlrree Lick 3ed: 

Claystone, grmnisfr-gray - _ cont&ns pyrite nodules;. 
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Thichess 
Meters (F2et) 

(5 Gf WI; 
contain5 

zsilala, brow&h-bid (5 Y!x Z/L}, : 
fissile; contd pyz5te and. 
phosphate nodules; contains Foerstia; 
MgNy b urmued; fams resis-Cixlz bed, 

?Aucktone, gredsh-pay (5 Gf 4/l); 
contain5 ppits nodales; contains 
aburrdaTIt Large Lingula (up ta 4 
centimeters in Length); cont&ns 
prolific lentiaxlar and vertic& 
burrows; form. reentrant- 

Shale, brownish-bl& (5 YR f/l); 
same a5 unit 4; contdns rhomb0hedra.L 
Eisb plates- 

Mudstoner greenish-gray (5 GI: 4/I); 
sanxkas mirS- 

TOtaL.Tlx=ee Lick Bed: 

Shale, bravmish-black (f Y2 f/l.),. 
fissilc laminated with silty layers; 
contains p?rrite nodules, bedded pyri'ts 
and cubic pyrite crystals; conmins 
stall phosphate nodules in upper 1.5 m 
pwo"} of unit;. contains plans ifkqpents 
and bumaw-ulatclislg in upyer 4.& ln (Isa% 
f&as massive, jointed 0uCcmp with 
lkauplet ueathering~rr 

O-2 

0.3 (1.0) 

O-1 (O.ij 

0.3 (L-0) 

0.1 (0.31 l 

1.0 3.t: 

6.6 (21.77 

14-O (45.9) 
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MADISON CUUNTY SECTION (MA .#z) 

This section contains a nearly czqlete section of the Jew .XIbaxy 

Shale e-nosed in a series of roadcuts along tie north-botmd lansof 

. Interstate: 75 near the Beret exchmge in iMad5son: County, G?mxxc~~ I= 

is located on the Berea Quadrangle (sectiorr T-M-63, 575’ F?-lL x 6tJil’ 

FNt]. ad t&base oft3m~ New Albany shale is 295.9 meters (970 &et] 

above sea level, Neariy alL the. section had to bt trenched in order to 

remwe the large amout: of regolith covezing it, and ix areas ~a5 

completely covered, The section was origina.Uy measured by Dennis Swager 

and John Gobleon June 1, 1977 using.hand Level, tape and scintiUometer. 

It was remem with a Jacob's staff and Ahey level m JuLy 7, 1911 

by Roy C. iepffere, Dennis Swager and John Goble. 

Thicbess 
New Albany Me: Meters: F-t> 

(I) Unsure of'lithology, but above outcrop 
of unit 2, tie section is covezed by a 
developing soil horizon contaiz&g 
chips of gray shale whi& look like the 
New ~denct, Top is indistinguishable 
and election unceitail, lS+. (5.b) 

(2) Shale, brmmish-black (5 YR Z/I), very 
fissile, laminated with silqr layers; 
conti.largt elliptical phosphate 
no-es; contains afen ditcont&uous 
cone-inumelintestonebeds;cmtains 
abtmdantmte and marusite nodules; 
containsabundantTzmanites; has a 
previlentpetzlifcmus odor: fozms 

Three Lic!c Bed: 

(31 S&e, greenish-gray (5 GY 6/I), fissile, 
-wed; contaizs Engula; rbms iron- 
stained reen-crant, 

8.3 

0.2 

(21.2) -. 
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Shale, brownish-black (S YX Z/L), 
fissile; contains abundant Tamaxites; 
burruwmottled; funtSreentxn~- 

,%al&, bzownish-blac!c (5 YR Z/L) ; same. 
asuxi~4;cmz&JzSsmat~d&cxmtinuous 
caxe-in-~ Linestone near thu top. 

TOM Three Lick Bed 

Shale, bmwnish-black (5 YR 2/L) r fissile, 
Lar=inaredwithpapr-thizx silty 
Layers; cnntains pyrite nodules; cmtains 
!nuall, discnntilnlous cone-i3kcme 
li=estuns O-8 ID (23') from the tq of 
unit; cnntains ahm&n~~Tasmx!ites. 

Covered Intemal wkthin Neu Albany Shale 3-O 

Shalet, lnxvmish-blade (5 YR t/L) inter- 
bedded with gray (X4) dolornitic &ale; 
blac!k~ shales um7zain pyrite nodules, 
beddedpyrite, Lin&h~dpLant frag- 
merits; dobmitic beds ae less than 0.3 m 
(Loq thick; w2i.t is mostly covered wits 
a feu resistant outcrqs; outcrops are 
highly jointed. 

TocaL New Albany Shale 

TSc.kness 
Meters (Feet) . 

. 0.3 (1.1) 

0.3 CL-U 

0.4 (7 '> A..3 

1.4 (4.8') 

8.0 (2s -1) 

(9-91 

(Xote: Some of the lower parts of the Section - 
were desczhd &-mu tie-walls of he 
quarry or borrow pit Located about 
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SO meters east of the Interstate road 
cxt.s~ The Three Lick Bed was welL 
e.qxJsed in this pit. ) 

77 
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PULASKI COUNTY SECTION (FU #I) 

This section contains the cmnplete +&ickness of the Glatanooga shaLe 

axdpaxial. sections or" both the byte Colon&e and the Borden ?axation- 

The Sectiox is located 6.8 kj.loumters (4,2,1rciles) west or' Kest Sanersat 

along Ringgold Road in Pulasfci, county, Kentn** The SectiOTr is located 

Orr the Delner Quad-angh (secLioxx 19&-.Sa, 28SOr FSL X 2400~ EL), and 

t&base of theChatZanoogaShale is Zl9.0 Deters (718 fst) above sea 

level. The section- was measured and described using Jacob’s sz3E, 

Abney level 2nd tape, Samples. and r3dioaazLve readings xere t3ken by 

Dennis Suager and John Gobleon July L2,197T- 

Thickness 
Borden Fomtat5m (incmplete): 

Nancy shale IMember (incua@ete): 

Meters 

(L) Shale, li@?z~g,~-rtish-gray (5 GY 6/L), 
silty; clixtaazls ciistilninated py.Eire- and 
glaaacmeze; cmxtabs ren~edphosphate 
nocktesnearthcbasc; contains gemies 
fLUed with quarm and henmite; cartaim 
abundenz cz5riz1oidaldebris; funs talus 
cuvered clifzs 

Disconfomity 

Chattan ga Shale : 

'8.0'); contads abundiiit 'ksmnxitas; 
unit fm3ls joiilted Iedges with "Cuuplrt 

5.3 (18.0) 

Three Lick Bedr 

(bet) 

(3) Shale, brownish-black (S YX t/l) ?btec- 
beddedwit. 3 small greenish-graymudstones; 
Tasxaaaites azd abundent burrows at upper 
cunt3ct.s; audstmes cmxtaiz mte nodules 
and Lingula ad are up to 0.1s (O.F} 
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Thic’cness 
lMeters 

0.8 

(Feet) 

(2.73 

Total. Chattanooga Shale. 15.0 (49 - 1) 

Boyle Dolamite (incomplete): 

(6) Dolomite, olive-gray (5: Y 4/l); contains 
nodnlarly-bedded cherc, and mte 
nodules; cun-taias silicified brachiopod, 
bryozuan micrinoiddebr's; contains 
mgs Elledwtth dolomite axd calcite. 
cryrtalt; contains styIoli.tes aloug 
beddingplanes; fimns shzp cliff 2.3 CT.63 

'hi~sofSectiaxL 22.8 (14.T) 
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CASZ CtXJNTY SEfXION (CA 41) b 

This. section contains t.hecompleteNew Albany Shale and partiti 

sections of both the Drakes Fonnaziorr a;nd the Borden Formation. The 

The section is on the Liberty @adzangle (section 25-K-56, SOO! FSL 

(SSr feet) above se hro3.c The section was meanrr=d ustig hand Level 

an&tape; mdbactive profile: taken uith a sci.ntiUometer; and 

cmpletely sampled on- July 28, .197T by Dcmris Swager, John Gobie, 

Thickness 
Meters (Feet) 

.Borden Fonnathxx (incontplete): 

New Prwidencu Shale Hember (inum@.ete) : 

(I] ShLe, greenish~y (5 Gy S/I), silty; Iamixated 
with glauconitic Layers; covered with soil 
horixm; had to be-c&d, . w-t. _. . L-5 

Disczmforntity 

E+l 

Sew Albany Shale ~crmplete): 

Shale, brownish-black (S YR t/I), very fissile, 
aminated. vi* silty Iayers; cslltains pyrite 
nodnIes; contzixs abundant, bored phosphata 
nodules; cantaim as nodUe (possibly a 
pseudomoqh after anfrydrita); m a jointed 
Cliff C..--e--CCCII.twCCC- 2.8 (9.3 

Shale, bruwnish-bIack (S YR 2/I); 'sane as unit 
2; fums Ynuplet weathering" . . . - . - . - 0.8 (2-1) 

'lbteLick Bed: 

(4) Shale, brownish-black (3 YR t/l); gcces in two 
beds Interbedded witi m&tone, olive pay (5 Y S/l); 
occzxs in three beds Less than 0.03 m (0.L') thick; 
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shale is burrowed at the qpx conzaczs; 
mudstone is burrowed throughout; mottld in 
appearancs ; f0Yxlssugh~ree!ltrant... - - 

Shale, brownish-black (S YR 2/l); same.as 
unit 3; contains one cantiinaous cone-in-cone 
limestone beti 4 centimeters thick, L.0 m 
(3.4') from baseaf unit . _ _ - . . - . - - 

Mudstone, gzsenish-gray (5 GY 4/l) ; inter- 
bedded with shale, brownish-black (5 YX 2/L); 
Shale is fissile. silty canzains abundant 
burnmt andTasamn itcs) beds are up to IS 
cm thick; forms slightreenzzant. . . . . . 

Thic.kness 
Meters 

Shale, .medinnr gray (5 G' 6/l) , silty, 
dolomitic; cantaias mte nodides; contains 
fractnres ar veins filled with calcite . - . 

Shale, brownish-bhck (5 YR t/l), fissi;le, 
laminatedwith silty Layers; containsbasal. 
lag zonu of sandy, dvknnitic, "p~&y,~ 
clayey material (possibly equivalent to the 
Kiddville layer) 0.1 ar (0.3') thick;. basal 
contact irrcgulaz; fonts Ledge . . . . - - - 

Total NewAlbanySbale in section- . . . c - 
,T 

83 

(Feet) 

0.3 (2.5’) 

9.4 . (24.4) 

0.4 

0.2 

(1.4) 

0.3 (I. I) 

12.8 (42.0) 

unconfoIfity 

Drakes Fomatiou (incnmplete): 

Preachersville. Member (incomplete) : 

(9) .Shale, light grtmish-gray (S GY S/L) tier- 
bedded witfrdolomite, olive-gray (X2); shale 
is &l&tic,icegular~ybedded;dolumites 
are disc snalgers up to 0.2 iu (0.8') 
thick, wavy bedded; Sms jointed, steep, talus- 
cweredcli25, - rn I -. -. - * . . _. - - - 5.5 (18+) 

Total Thic!~~ess of section approz&zately - - 19.83 (6S+) 
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RLISSi?L COUNTY SimCN (RU $1) 

This section contains the completa Kiddville Layer and 

C'Sattanooga Shale and p;rrtial sections of the Fort ?ayne Foznat5m 

andCumberlancLFunration~ The section is exposed i3 a series of 

road cuts on the soutS side, of Kentucky Highway 379, 3.4 lcilometers 

(ZiZmiles) west of Creelsborn in Russell Couuty, Kentucky. The 

1900' iWL x 222ST EL). The- section was a easured using h;md Levels 

and tape; radioactive mfile taken with a scintillomcter; and am- 

pletely sampled by Dennis Snager and John Gable on.Stiy 5, 1977, The 

base of the Chattanooga Shale is 203-7' meters (668') above sea level- 

Fart ?qne Fwmtioxx (incomplete): Thickness 
Meters 

(I) Shale, greenish-gray (5 YR 6/l), sr;rty; 
contains-silica filled geodes with dwbfy- 
terminated quartz crystals; cnxtahs 
phoqhate nodules - . _ . . . . . . c . - . 1.S (53 

Disconformity 

(note : Contact: is clear, but green sfiale 
aaybeeqxivalenrto theMamy 
Fomnation.) 

CSattanooga Shale (conrpl.ete): 

(2) Side, brownish-bLack (5 YR Z/l), Essile, 
laminated; contain5 pyritenodules; cmtains 
fargt bored phoqhate nodules; fozzs jobted, 
blocky ledges . . . . a . . . e e . . m . c 2-6 (8-s) 

Three Lic!c Bed: 

(s] ssale, blmmiSS~b1~ (5 YR 241) interbedded 
tiitfr shale, brownish-gay (S YR 4/l); black 
shales are burrawed at the top and bottom; 
gmy shales (equivalent to Three Lick Bed) 
are burmw motded; forzxs a slight zeentxnt 0.4 (1.2') 

,- 
(note : Gnly one of the Three Lick Beds was 

defixitely identiS?d-) 
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SilalC?, brownish-black (S YR Z/I); same as 
unit 2 . . . . . . . . . . . . . . . . . . . . 

shale, brownish-black (5 YZ Z/L); Laminated 
with silty layers; contdzzs bedded pyrite and 
pyri;=s nodukes; contaips a disconrinuous 
dsu5taL coti bed O.Ofmeters (0.1') -hick 
(3-L metem (10') fmm the base of the 
section}; forms; blocky, jointed ledge. . . . . 

Shale, brown&h-black (S YR t/l), silty, 
fissilc; corlt~ pyrite nodalles; cont~ 
carbuniz&plantfngments; foxms ledge. . . - 

?Audscone, greenish-gray (S Gf 4/L); forms. 
reentrant... . . . . . . . . . . . ...= -. 

Shale, brwnish'-b~ack (S V Z/I); same as 
unit:6-,.-..~‘,,.,......,.. 

Mudstone, greenish-gray (S GY 4/l) ; same ds 
uni= 7;cunW burruws andburruw. 
inonling . . . . . . . . - . . . . . . . . . . 

SIxaLe,. brcwni sh-black: (5 YR t/l) ; same as 
mits6....... -..-........... . . . 

Shale,grayish-otan ge (IU YR 7/4);. forIlls a 
reexl~t. . . . e . . . . . . . . . . * . . - 

Shale, brownish-black (S YR Z/l); silty, 
fissile; contaim pYrLte nodules; contains 
coalified logs; contains arollc ofpyritized 
burrows 0.8 a (2.5') above base of shale; 
forms joinserT cl*, _ . . . . . . . . . . . . 

Sandstone. sedimt grairred, well mumid; 
contains quartz pebble conglmera tc near 
the base; contains phosphate notides, 
Qlauconits pebbles and semibedded globular 
~ertnodules;formste~~~.....,.. 

0.7 

S.? 

0.3 

0-L 

0-L 

86 

(2.3) 

(18.7') 

0-L (0.3') 

0.3 Cl- 11 

0.1 (0 -3 

1-S (5.0) 

0.3 (I. 0) 

Total 5Zmzmoga Shale, . . . . . . . . . . - .X2.4 (40. iJ 

(14) Dolomite, nedium *ny (XS], sandy; contains 
semibedded cherc, quartz veins; weathers to 
a clayey residum; %mns a Ledge at vexybase or' 

A~xinarZ t.hic.kness of section . . . . . . .li l . (49. S] 
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CUMBERUND COUNTY SicTTON (CJ t 1) 

This sem.ion contains the complete Chattanooga Siiale and part;,al 

sectims of the POX Payne Formation and the- Cmberhzd Forza~ion~ 

LZSI' Ftit x L400' FWL). and. the base of the Chattanooga Shale is 194.0 

metars (636') above sea level- ThesectQnwas desczibed,seamredazd 

s&ti~Iome+erreadings ga+herzdby Demris Sager aTLd John Gable an 

July 5, 1977, 

Thichess 
Fort Payne Famation (incomplete): Meters ‘(Feet) 

CL) shale, dark gray (~3). contains 
bZachiopod and ainaici debris; by 
dnlamita, mediuab &ay (T-6); cam&x5 
gUarn geodcs; faras- cUS at top or' 

. roarfc3t....,.,.,...,,,,,.- 9.8 (32 -3) 

(z) Mudstone, greenish-gray (S GY 4/l); 
contains possible reworked phoqhare 
mciulesr funs re errtantand hadto be 
mnched - -...*--.-*-C.-..e 0.1 10.27 

DFsconfoznity 

(31 

_ 

(4) 

CFI 

Total;Fort Payneinsectiou.~.,.... 9.9 32.5 

Shale, brmmish-black (5 YR 2/L); same 
as tmit 3, but contains bedded pyrite; 
cmEains one of the -Lick Beds: 
-e, olive gray (5 Y 4/t'), burruw 
mottled; mdstme exists i. i- ;a (17-g') 
above base of shale. . . . . . . . . . . - 6.8 

Shale, brownish-black (i M f/l); contti 
40% ppitized burruws, coaliEed Loos and 
woody fragments- . I - - - _ . _ - - _. . 0-L 

(22.2) 

CO.11 
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TEdhess 
Het ers 

39 

(Feet) 

(6) Shah, 'Jmwnish-bid (5 m Z/L), 
Z..SSiie, ,sihy; contains pyF;,te and 
man=asite nodules; contains a basal 
sandy Lag tone 4-5 cathick covered 
by 0.03 9' (0.L') of n&stone; greenish- 
gray{5 Gf 4/L). . . . . . . . . . . . . . 0.6 

Total. thichess of UmttanoogzSiie . . . 8.7 

(7J Dolomite and dolontitic limestone, 
very light gray 0, f-be graimd, 
silry;contkns cien&iticweathe35ng 
foms onbeddhg suxfaces. . . . h . m . . 6.L+ 

Total thichess of setzion - - . . . . . .24.7 

(23.57 

(?O+) 

(81-O) 
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PIKE cm SECTION (PK 9L) 

This section contaisls incomplet~expasures ofthe ahi Siis and . 

Berta Sandston% along the access road to -the Johnson Brothers Limestone 

~ Qsrry. T?m quarry is Located just of5 of &mzc!cy Ughway 13f,.8.5 

!cirometers (5.3 miles) south of Elicfiont City in P-e Cmnty, K~TI~IZC~. 

The section is located on the. HelliesQuadrmgfe (mct2on X-T-86, 

875' ML x 1000' FE?&) * The section is exposed along the Pine Mountain 

TIXUSZ Fault, 2nd the bass of the section is in contact with Pennsyltian 

sandstones and shale. The section was measured usi;lg Almey Level., . 

Jacobls staifp tap and 5nmtm conrpass, Samples and scintillometer 

readings weretaken atregulqintemafsby Dennis Swagor,Hika~er 

and Catherine Swageron December 18, 1377. Muck of the Low= section 

was covered by talus and recent slide material- 

Thidkness 
Sew Sandstone (incomplete): Meters (Feet) 

(I) Siltstone, medium gray (NS), rnas.siYe 
beddiq @eds are up to I.0 m (3.2') 
thick) ; contains some small greea 
shale pazTings; shale is silty and 
makes ~1' about 5% of total; unit 
weathers to a dark yelfowish-orznge 
(LO YR 6/6) ; fomK acliffmdeup 
of 1-e block. 7-6 (2%. 0) 

Ohio 

(21 

: 

Shale (&mxpIete): 

Shale, b ruwnish-black (5 YR t/I) to 
grayish-black (X2). vrry fissile, Laminated 
wtth silrf Layers; contai2s pyrite nodules; 
contains ii,ngida and TantaniteS; parts of 
unit arh talus cove; forat km-sxiized 
Ledges.. LO-7 (35.0) 
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Thic!mess 
41etcrs 

92 ', 

(Feet) 

(3') Shale, brownish-blac!~ (5 YR f/l) ; same 
as unit 2; beds m folded, fau.Ltzd and 
CdlltOZted, 2.1 (7.0) 

(q Shale, bmwuisk-black (S YR Z/l) inter- 
beddedwith-py(N6') mudstone; 
skale is silty, fissile; contains pydtu- 
nodules. and horizontal burrows; mu&tow 
- is inoLdabla, -ed and cuntains: pYritu 
nodules; titfbms5lighttabsmCftd 

. reenmt, 45.8 . 

(6) Shale, olive-black (5 Y t/Z), fissile, 
silty; cmxe plant fagments; beds 
are facttlrtd;. fbms k&es- 9..a 

(7') iMudstune, greenbk-gray (5 GY 6/l) inter- 
bedded: with bmwnisk-biack (5 'fR Z/L) 
sirale; mudstontrnakes up am of unit, 
is Band jointed; shalebeds am 
less than 0.3 m (1.0') thick; shde is 
fissile, siJ.q; wit foras rwntr3nt 
witbbfack shales fo~gresistzntbeds. 6.9 

(8) Covered internal wit,hb Ohio. Shale- 219.6 

(91 ?fudstme, greenish-gray (5 GY 6/l) f 
same. as mudstone in unit 7, 2.1 

(12) Covered interral withiz the Ohio Shale.- 

3.7 

13.7 

(67.0) 

(1.sO.O) 

(32-O) 

(22.5) 

(392.0) 

(7.0) 

(35.0) 

(13.0’) 

(6.0) 
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(13) Shale, bmwnish-black (5 YR Z/L), 
fissile; rich in organics, highly 
fkaccmed; has petmli~eruus o&c 
forms- saalL Ledge. 

(14) Covered intee wi^&in the-Ohio Sha.Le, 

Thic.kness 
Meters 

93 

7.6 cts.01 

4.6 W-0) 

1-s *[s-o) 

259.2 (849. S) 

266.3 (874.5) 
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This section con- the complet,o hdford-3eres sequencs and 

partial sectinns or' the Ohio Shale and Sunbury Shale. T%e sectiomis 

located ia a road cut aborrr 4 kilometers (2,s miles) west of Canberland 

Lnuellen Quadrangle (section 2-F-78, Z7fOr FSL s 850' FEL). T%e+top 

of the Ohio Shale is 463-6 meters (LX33 feet) above sea level. A brisf 

description wastakexzahngwith 

byFrak 2. Etie&obn andDennis 

Sunbury ShaJ.e (incmplete) : 

a radioaczive profile on April Ls, 1978 

to black (Ill).. silty; contains 
abundant Lingula and Orbicsloidea 
brachiopuds; fomtscliffand 
talus. cavered sfope, L * . c -' - e m - . 

(Xlte: The top of the Sunbury is 
cuvered* but the tbic~kness 
hex is very close to tie 
total thickness of the 
Farion). 

Bedford Shale: 

Shale, dark greenish-gray (5 GY 4/I), 
silty; CuRa sume smafl si.Ltstonc 
beds in upqer 6-L o (to'); conrac= 
with the Sunburyhadto betrenched; 
forms rteep tm alvered slope. . - - c 

covered interwu wim the Bedf0m.i 
shake. * - - - - a -. -. - _L. _'_ 

Shale, dark grmrCsb5y (5 GY 4/l); 
same as unit 2, bulr without siltstnne 
beds -. _a.-___. _.. -- - w_ 

Thickness 
Meters (Feet) 

T-S (24.0) 

3.6 

2.14 

Z-14 

(23.0) 

(T-01 
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Sandstone and siltstone, light 
braJn (5 YR S/6); wavy bedding; 
forIns apEominent laigs. . . . . * - . . 

Thickness 
Meters 

96 

(Feet) 

2.5 (8-O) 

(note : The Batasetms,to. be 
pilIc&zgautti~the 
bdfozd sfi2b rt is 
postib1at~ha-t SoaKkOf the 
siltstone beds in the 
uppaBedfmdarr,Berea 
~VahltS .> 

Bedford Shale (cuntim;red): 

(6) Shale, dark Wh-gray (5 GY 4111 
sameas~t4.,..........-. 2.5 (8-O). 

Total Bedford Shate. . . . . . . . . c . 15.4 (SO. o'> 

Ohio Shale (incomplem): 

(71 shale, kmnnkh-bid (5 m Z/1), 
silty, fisrile; contains phosphate 
noties and pyrite nodUes; contains 
some folded and faulted beds; forms 
a clij?f with suggestion or' "couplet 
weathering.." . . . - . . . . . . . . . . 3.7 

Appraxiinate thic!!ess of section . . . . 24.9 

(12.0+) 

(94.0) 
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CDMBERLWD GAP SECTION (-VA BL and VA $2) 

These sections contain partial e.qosures of the CLattanooga Shale 

and the Grainger Fomatiort- Thr base oE section- VA *I is in a. mad- 

cuf on the east side-of Highway 2SE about 7.6 kilometer5 (1.0 ties) 

se of the icenBdcy - Virginia line near Cizmberland Gap in Lee County, 

ViXgjJIia- The secfian is Located on the Sliddlesbom South Quadrangle 

(section 16-3-X, 400' FSL x LSOU' FWL). The section was measured using 

Abney Level, Jacbls. staff, tape and Brrmtm compass. The section was 

measured, sampled and scindllometer-readings *den by Dennis SwageF ami 

Mike Miller m’ Uder 17, 3.97. The single exposure of the Ctarzznooga 

Shale is broken down.int~ two separate set,, -ions because there is .z fault, 

of uuknown di.spacemn~ or relative motion located about 

feet) from tit base of section VA #I. 

Grainger Fmtion (incomplete): 

w \rJ 
Thickness 3 v. 
&!eters /' (%tt) : 

Shale, greenish-gray (5 YR 6/l) to 
dark greenish-gray (S YR 4/l) ; contains 

side-rite nodules; fx3n talus covertd 
slope. 

Shale, brownish-black (5 YR Z/1), veq- 
fissiJe, hmiaafed with silty layers, 
wntaills mt elliptical phosphate 
nodules; shaleis folded, fractmrd, 
faulted and distorted; contains sl.idG?n- 
sides; contains horizontal burrows; beds 
aredippingbmLl'= - 16'framho+ontal; 
fums jointed clti5. 

Shale, brownish-black (5 YX 2/I); same as 
unit 2; contains pcits nodules; conxaix 
a cone-in-cone limestone bed 10.7 3 (35') 
fmm base of unit. 

O-7 

4.6 

L6.6 

(2.4) 

(1s. 0) 

(34.4) 
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shale, brownish-black (5 YR Z/L), fksiie, 
paper;thkx hminae; a3actured and farrltsd; 
foraS a talus coverzd slope with somt: 
msistanz Ledges c 

Shale,braJnis h-black (S YR 2/L) interbedded 
etfr huh-gray (S GY 6/L) mud- 
stones; shale"be& are 1.5 m (3.0') tick 
and madsmne beds axe Less thaa 0.5 3 (I-S'] 
thick; shale is same as unit S ; mudstmes 
c0atai11 pp5tenodules and are ticwed; 
fozxts cliffuitfr freentrants. 

Clayrtona, greenish-gray (5 Gf 6/L) ; cmxtains 
pyrite.noduLes; uxxit is fract?.rked.axd dips 
LO0 fmm:horiz~ntal; .fwss a reentrant and 
had to be trenched. 

Shale, b rwn&h-black (5 YR 2/L), very 
fissile, fAulted and fractr;rrd; contains 
slickensides; contains a small fault with 
0.8 UL (2-S') of offset; forms a nsistant 
Ledge. 

Claystone greenish-gray (5 G'f 6/L); same 
as unit f, 

Thidclless of C3attjnooga Shale in VA X2 

Shale, brownish-black, fissile, laminated 
with silty Layers; fulded and crenelated 
beds; contains slickensides; dips at 8" 
from the horizontal; upper part of unit is 
cuvnzdand fariltedwithtmknown -Lace- 
mea. 

Interbdded~~ltandmudstone; shate 
makes up 40% of totaL unit; shale beds 
artup to L-1 m (3.5') thick; beds are 
dipping at about 8" fxln horirontal- 

Shale, bmwnish-black (S YR 2/l) inter- 
bedded with greenish-gray mudstone; shale 
makes up about 20% of total tmit; shale 
contains mte nodules; is fracLured 
with sli&xsides present; fo-*rwntxnt; 
dizingberwem 5" and 6" from hotixmtai. 

Thickness 
Meters (Feet) 

7.4 

5.9 

0.4 

(24.3) 

(19.4) 

(l-3) 

1.0 (3.3) 

0.7 (2.2) 

37.3 (223.4) 

4.6 

4.9 

. 2.6 

(15.0) 

(IS. 0) 

(3.5) 
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Shale, bruurnish-black (5 YR Z/L); 
same as unit la; bedding- is dippng 
fhn 8* to L7O fmm horirontai. 

Thidmess of Chattanooga Shale ix VA $1 

Thidaress 0fChatcmooga Shale in total 
expo-- 

Thidhess 
!+Iet ers 

1.1 

100 

(Fe+t) 

(i.5') 

5.2 f37.0) 

i8.4 (60.0) 

55.7 (182.4) 

71.0 (232.4) 
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APPipDIX c - DESCIIX'TION OF ZEFERENXSECTTONS OF TENESSZ (X.lTC#P 

EiAMILTON CUUNTY, TZWESSEE SiCTICJ~ (HA *L) 

This Section, the type Locality of the Chattanooga Shale, is OH 

the side of Camerun Hill in Chattanooga, Hamilton County, Tennessee. 

The seekan is on- the Chattanooga Quadrangle (section 1%18$52E, 300' 

F?dLx850’ Firi)- Sampling and measurwnents completed on April f, 19'78. 

~Mt?asuremnts by Roy Kepferle and descr+tim by Frank Ettmsohn, Ray 

RX-C Payne Fmztation (incomplete): 

(I) Limestone, olivs -sry (5 Y 4/L3, f.?ae 
Jbtained, dense, ~llaceuus; thin, 
irsgularl~bedded; bedded andnodular 
chert conmon thmrghout ; discoIlfaraably 
overlies Gauzy Formation . . . . . . . . . 

_ 
?4amy Formation: 

(2') Sal*, greexliss~y (5 G-f 6/L)) 
imegulady Iami;nated to massive 
claystune, silty; up2-r 0.1 m (0.3') 
comains quwcz geodes CC 0.03 n) and 
Iensoid masses of graybfi-green 
(IO G 4/Z) giauconitic clays; under- 
lyingpasts of shale contain four 
irregulzuhorizom of platy, cylindrical 
and nodular phqhate cmcttions; 
upper .sxrfxu weatiered to ytllot&h- 
-ge (10 ‘fR e/61 color . . . . . - e . . 

Thiclcness 
Meters 

l.S+ 

0.6 0.9) 

0.1 (0 -3 

TotaL Maaqf Fomatioa, c . _ . . - - . . . 0-I (2.23 

ulattanooga shale:~ 

(4) Shale, light brownish-wy (S YR S/2) 
to grayid black (?42); upper sudac-os 

: jp=m ,,gfllaY; aoc,led dne to weathering; 
qer &aces weather to a dark 
yellow-a-arqc (10 '3 6/6) color. . . . . . 0.1 (O-Z] 

102 
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Thidhess 
Meters 

Shale, bruvmid-black (S Y3 2/L) to 
gzay%sS-black (YZ), silty; shatt,ored, 
fiactrrsd and slickensided throughaut; 
1w are cnntnrted and ftallted; dull 
earthy luster extqton slip planes 
whi&haveahardbrilliast:luster; 
rare phos@mze nodules; small marcasite 
nodules cnmmon which weather,Leaving 
voids on ouzropsurfacr, . . . . . . -. .2.3 

(6) Faulr gauge, moderate, yellowish-brown 
(10 YR S/4), dusky yeiIowisS brown 
(10 YR z/q, alxxcg dark ye110wiss- 
orange (10 YR 6/6); btseciated, 
oxidized and weathered shale along& 
-!mall~gt SazL*; coxztains 
irregularboudins of clayey, yellowish- 
-y (S Y 7/l) sandstone . . . . . . * . 

(r) Shale, brownish-black (5 YR t/l) CO 
grayisfi-black (X2'), silty; shattered, 
fractured and. slickensided -&ruughout; 
lupinae hu.Ltsd; dull e8rtSy~ luster 
except aLongsLip planes which ha~t hazd 
brilfiant lurter; basal 0.03 m (0.1'1 is 
hardax&indmated,con~s color 
mottling axd cnnczetionary,bedded 
limnite masses; discfmfomably Lies 
on Ro&wood Formation. . c m . . - . . - 

Total thickness of Chattanooga 

Rockuood Fornation: 

Shale. * . 

(8) Shaleand claystone, greenish-gray. 
(S GY 4/f), light green (S C f/4) 
and dart red (5 R Z/6); contains 
thin siltstom stringers; uppSnost 
9.2 nr (O.Sr) contains bedded 
l&nlitILc c3Kcrrtionarymasszs; 
has irzguku surface ; weathers tO a 
dark yellowish-orange (IO m 6/6) . - . . 

0.2 

(Fe-1 

‘(7.7) 

(0.73 

. 

0.9 (3.0) 

3.5 (Il. 6) 

1-s (LO+) 

Approximate thickness of section- . . . _ 7.3 (X.8) 
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DEUIA COWTY, TEX'IE!iSZE SECTION (DE *I) 

TSiS sectiou c0ntain.s rhe standard refer5nrx sectians of t,* 

Gassaway ad Dowelltown Me&err of zhe CSar,anooga Shale. It is exposed 

in a road art aloug the east= approach tu SIigo Bridge on TennesseeStare 

Route 26, X.3 kilometers (7 ailes) eat of Smithtille in De-W 

County, Tennessee. The section is located ozr tfe Sligo Bridge Qzui- 

angle Csectiun 8.7%46E Ll, 600 r FNL x 11,800’ FRX) . The sectiun was 

masuredancLdesaibedby Frank R, Ettensohn and Dennis SwagwonApriS 

13, 1973. 

Fort Pope Fomation (incomplete): 
Thidcuess 
Meters 

(I) Limestone, olive gray (5 ‘I 4/I), 
finegained, dens+, ~llaceou5; 
thin, irregulariybedded; bedded 
ylrl nodular the cummon thruugh- 
out... -.~...~.-~~~~-- w-. 3.?.+ 

. 
?&zlry For!nation: 

(-IO. O+) 

(2) Shale, medizmr bluish-gray (f 3 512) 
to peenish-gray (S GY 6/L), laminated, 
silty; contaias four horirons of 
phosphate nodules rhich occzr as 
balls, discs and plates; third 
horizm cmtains reworked, elongate 
fbras; Lingulaabundant. . . . e . . -. 0.6 G-01 

Saxistune lag, olive black (5 Y Z/1) 
tu olive gray (S Y 4/l), poorly 
SOTTed, zcrginaceous,. pyritic; 
cuutains rewo*ed,randoBlly-oFimted 
phosphate nodules; uncmfurmably 
averlies an irreguiar sur$ace an 
thet3attauoogaShale t.s__.._w 0-L 

TiizLMatnyF-Iz&nr . ..-a-...- 0.1 

(0.3 

2-3 

Chttanooga Shale: 

Gusaway !hmber: 

(4) Shale, &fish-black (XI], massive, silqr; 
cuut+ins panm-thin brownish-gray silty 
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pa,“tings; scattered phosphate and 
pmite nodules and thin lenses of 
marcasite; zze coalified, woody 
~~entt; uppar~e markedby 
lilFq&z coating of-glauctnitic a A 
cliy, c * . . . . . * * * . - . c . . . . 

Shale, intexbdded olive gray (5 Y 4/l) 
andgrayish-black (?lz'>, silty; gray 
shale interbeds range from 0.1 m 
(O.Z').to 0.L n (0.3') thick; gray 
shales show some bwrnw mottling; 
weatilad*c. CL.. . . L.. . c. 

Siltkmne, Lighr: brown (5 YR S/6). . 
lanhated and. intez3dded with L&ale, 
grayish-black (X2), silqr; black 
shales am burrowed and t!x silt- 
stone is stained uith hematite and 
Liesegangs. . . . . v -. -. . . . . . . 

Shale, grayish-black (NZ), silty, 
massiva . * . c * L c * . c . . * c c . * . 

Shale, i;rtrrbedded olive-gmy 
(5 Y 4/l) and gmyish-black (x2], 
silty; btnrnw-mottling; weathers 
rJbbly. . * . * * c - . . . . * . . . . - 

Shale, grayish-black (X2], silty, 
massive; contxins pper-thin, brownish- 
gray (5 Yl7 4/L) silty lambae; 

thin iayers of olive 
shaLeatthebase.. - . - 

Total Giwaway ?4sTnbar. . . - . . . . c . . 

SItaLe, interbedded olive gzay 
(S Y 4/I). aad gzxyish-black 
(~2),.~..-.c-..L..-C.- 

Bentmite (Center Hill], Light 
bmuish-gray (S Y-R S/L) silzy; 
cmtainsabundazrt czystaf.Iine 
mazetial, mica flakes; PyEitic, 
burnwed; possible Li? -la; weathers 
wtth a gTmllinent wnzte I* 'LT7) to pale 
orange ILO YR S/4) color. . . .-. . . . . 

Thidknesr ’ 
lYeten (ieet) 

2-L 

0.7 

0.1 

OS 

0.1 

(6.91 

(2.2) 

(0.3) 

5.1 (16.7) 

02 

O-L 

CO-51 

‘CO .2) 
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TXc.kness . 
Neters 

(12') Sale, titerbedded mdium bIui.sh- 
gray (5 3 Wlj and olive-black 
(S Y 2/f), silqq burrow aotz1ed; 
snUl miisaita nodules;. plant 
fbagnexts in gray shale;. cmtaim 
praminenr dark yellowish orange 
(LO YR 6/6) silty, Limnitic horiturx 
5 Qlf thick az 2.8: n (9.2') above 
base, -......-.. -..... -. 3.4 

107 

. (Il. 0) 

(13) Shale, grayish-Hack (X2), silty, 
massive to liamiaated; rare py+ite 
nodules; rare paper-thixz brownish- 
gray (S YZ 4/L) silCy laainae; at 
the uncanfknablyover~yingirrtgular 
surface on the L&pert Formation, occurs 
a thizz, medium gray (?lSJ lamizated, 
sandy Lag zone < 0.04 a thick . W . . . . 2.1 (7.0') 

Total DoweUtown M&er . . c . . . . _ . 5.7 (IS. 8) 

Total Chattanooga Shale --. - ) - - ti - - 10.3 (3.s.T) 

(14) Gmstane, brownish-black (S YX Z/l) at 
top to bluish-gray [S 3 7/lj, silty, 
azgillaceoru; contains shale inter- 
beds;buzmwed..,..,,, , ., .,. 1.S 

A~raximate thickness of section, . - . . 16.2 

(5.0+ 

(53.0) 
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BUS&~ COUNTY SECTION (3U +l) 

This Liom contains the complet- * New Albany Shale and partiai sec- 

tions of the: Se&&wood Hexaber of -he Sellersbur, Linestone and t&New 

ProvidencsShale. Thtbaseofthe section is exposed in thebedofslate 

Rtan Creek at the Sugar Trte picnic area of Ed& Forest. It isun the 

Shepi&dsviUe Quadrangle (section 4-Q&? 3000t FSL x 130.0' F?fL), me 

elevation at the base of the Xew Albany Shale is 169.3 meters (5s feet) * 

above-sea level. The section was axed using Nmey level., Jac&'s 

rtaff and scin~lumeterouJunefand3~y 13, 1978 by Frank Ettaxsohu, 

Dennis Suager,Mi%e~Mfl'er md 'don chesrmt- Samples were collect.& and 

radioactive readings. xem recorded on &a traverse up tie cmek bed- 

Borden Farzatim (incomplete): 

New Prwidence- Shtie Member (incomplete]: 

Tbic!aess ? 
Meters (feet) 

(1) Shale, plive gmy (5 Y 4/L) to gzexish-grW 
(S GY 6/l); cmtaiTu glauconite, phoqhate 
and siderite nodules; shale is clayey; cm- 
tains some crinoidal debris; unitfum a 
Low-angle slope 

Xew Albany Shale (complete): 

(2’) Shde, brownish-black (i Y t/l), Essile, 
raminatedtith silty layers; contains 
m&aid-shqed phosphate nodules, 1-e 
carbonate-rich seutarian nodules and py- 
rite rxodu.Ies; cm&ins diss~td py- 
rite thruughout; unit fturlns resistant 
au- and large bedding-plane surfaces 
artexposed in cxekbed, 

6.1. (20 4 

11.3 (37. al 

(3 Shale, Orrsky-brawn (S YR 2/Z) to dusky 
yellowish-brown (10 YR t/2) interbedded 
with claystone, greenish-gray (5 GY 6/L) ; 
claystone beds aze less than 0.3 n (1.0') 
thick and ocar between 7.6 a (25') md 
4.6 '4 (X.0') fdnr the base of seetim; 
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TCAness 
!4et ers 

(feet) 

claystone contains horizontal burrows; 
unit forins a cliff *ia& rvcouplet-~el' 
weather;Jlg. _ . . . . . . . . . - - . . - . . - 9.2 (30.0) 

(?lote:, Parts ofUnit3arqmbably 
ecpivalent to the Tbrct Lick 
BedofOhioShale) 

C4) slldu, -fr-gr;ry (5 Y!l 4/L) to 
brownish-black (5 YR 211) interbedded 
nith CLaystoxe, greenish-gray (5 GY 
6/l) ami dofamitic shales, dark green- 
ish-gmy (5 G 4/I); shale coutaixs 
-e T. ths and rzc Linquta; 
claystuneaPddolmdticshak3 cm- 
tainho-iandverticalburrows; 
thin Lag zone~at.bua~~sectiou con- 
tabs phosphar e nodules and quartz sand. . . . . 4.6 (Is’. 0) 

TotaL New Albany Shale 2S.1 (52 IO) 

Selkrshuq Linestoue (incomplete) : 

Bee&wood Sember (incomplete): 

(f) Limestone, light gray (?lTJ , E5ze-grained, 
thin. irregular bedded; contains phosphate 
nodules near the top; cnzains abundant 
cA,aoidal debris; upper surface is very 
irrqular; contact with overlying lag :one 
issharu; unit weathers to Large slabs.. . . . _ 1.s CS.W 

Total Thickness of Section BU Xl. . . . . . . . 32.7 (107.0) 
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