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DESCRIPTIONS OF UNITS ON COLUMNAR SECTION = S E X P L A N A Tl 10 N j \(S\\Q;E
1. Silt, sand, gravel, and clay, poorly stratified, in unconsolidated stream i (<) w ,‘:nv} , i S
deposits. W = MEMBER %_J]: THICK- i Q.‘i N e e e
2. Gravel and sand, poorly sorted, unconsolidated. SYSTEM = % = LiTHoLOGY| £ << | NESS, DESCRIPTION I 9 i; Ny r Confact
3. Boulders, angular to subrounded, clay to sand matrix, in unconsolidated Lv-: = Avb BED O S=|in rEET QoL 16 RS G
slope deposits; generally not mapped except where more than 10 feet E x = \o\:\é © Lashed where Qp}’rowmu‘fy/acdfcdl' =0
thick. The small area shown by strip mine pattern on hillside north of b ) Alluvium ArT:Au‘M&( f,,-[[ S 3 a0 doTled where concealed Q\%’O
Kentucky State Highway 190 about 2,000 feet west of Smith Cemetary is a Allyvium § 53718 0-30 ‘ \ (4 3 ;§€B o Q&
bedding-plane -landslide developed ‘in strata just below and including the QUATER- PR S [ e O-20 = < G e =R &
Path Fork coal bed. IVARY .P = —/ 18 o-30 3 Z T T Coal bed
i, Sandstone, siltstone, shale, and coal: Sandstone, generally light- to Colluyium A £) 5= Qt ,g - 7% 3\}*‘ Dashol ihere alafl-m{r'ua.fe{y Tl Q;((/P\
medium-gray, weathers light gray to pale brown, mostly very fine grained, St bl et Ll 7 : T = L Y daﬂ'co/ e chaled / ‘?‘
composed principally of quartz; contains. minor amounts of mica, feldspar, e “ ;i’ Tercoce deposits =< it Eis ton
and rock fragments; commonly crossbedded. Sandstone above Poplar Lick + ) o 3=
coal bed is resistant and forms cliffs, especially conspicuous on Flag Top i ) (2% *3‘3 8 r pelt __J{____éL‘_“_“
Mountain in the north-central part of the quadrangle. Shale and _ i 3> 94 ¢ ] ¥ 9 T D T
siltstone, clayey to sandy, medium- to dark-gray, weathers pale yellowish k‘“”"‘kM‘ff“bj:'_ [ & Q i ‘é\é o Fault m
brown to light brown; slightly micaceous; mostly planar laminated. s : A e ‘
Kendrick Shale Member is typically very dark gray; poorly fissile silty Sﬁr/fu/ coal bed o] z Colluovium s :\ﬁ 3\’ >3 pt’;‘;;:;“":‘f;:/;’ﬁi;ﬁ“ﬁ:ﬁfﬁl"::f‘c d”'ﬁ:"{wk"@ 00;‘ 7,
claystone at base grades upward to clayey siltstone; locally more than 60 3 re 3 = = 3 v . d a av,‘zau' nosge menl,
feet thick; poorly exposed; contains thin discontinuous lenses of siderite Poﬁ/ﬂ* l.ckfﬂ-“uf 7 o @ 17273 £ 2 - = \‘3\ U, u!oﬁ«.rown ’/_de/‘ D,‘JMﬂtroW slde, In eross |N DEX TO G E O LO GIC M APPIN G
in middle and upper parts; marine fossils reported in the Kayjay SE— ,? ; R ; . / }'—P"s—‘ & ‘*% 12 ‘5 v ;ecﬁ;n:'_l;,_n“/)afw-;r::{“agzr;e:ff ‘):awar‘al &A"—‘H’"’/’ A, The western part of the geologic map of the Middlesboro North quadrangle
quadrangle adjacent to we§t (Rice and Maughan, 1978?. Poplar Lick coal o \gﬂ@ s o 3 ; S i e - A Hhr £ £ = 2 i Ul Maenteiv oty SRS (Englund, Roen, and DelLaney, 1964) has been revised as part of the cooperative
ey Tooa by conbains o ll-lneh-th'}ck IO o LayiepaF LANG, o1 20 dae oD \ \ : LL; i e 1920 — — < — LO(;WNE e e e /_;tT o e ngy, mapping project between the U.S. Geological Survey and the Kentucky Geological
Mounta%n. Flint clay wgathers 1lght.gra¥, is dense, brgaks w1?h_ B o N (2 ~\NN*~e;~mF\ 5%%35\\ MOMCE W . norlh oé Fine Mownta,nm 7Tnuiéiu# Survey (1960-1978). The revision was made in order to include newly available
conct.loma}l fracture; f‘l}nh clay parting is correlated w1t:,h a Slmll?r‘ “(c:f,’fr.."'”}'é.’rﬁu )7} 0-2g S ~»x,wf?* (G e Fo UE e Blay conl. bed 5%, CFIRITED, e, ki, o geologic data, particularly with respect to coal beds and coal resources, and
paTtlng g 2 el ?ed LnfehenChecaliiooa lfzone SocutniotaEineTHounta .0 (e s s Zozfée 3 <) & ; P a4 t to help establish the correlation of coal beds and other Pennsylvanian
W§1tesburg, B WOlCOtt’.1973)' : ;: M~ { ’ Thrust faulr stratigraphic units in this key area of the eastern Kentucky coal field.
5. Siltstone, sandstone, and coal:. Siltstone, c]_.ayey to sandyz medium- to :’\ VP ‘o = = 7]53"‘ —he—k A Poshed where O-/PM )(I'Ma.fe(7 lcca'fhd' Saw 7g¢ﬂ‘_ Changes in the western part of the map are based largely on a reinterpretation
dark-gray, weathers pale yellowish brown to light brown; slightly Q 6-/7 \5 ‘,‘ﬁtﬁtirwm‘,m_ifoﬁ s % ¢ — In upper plale 2 of data collected by Englund, Roen, and DeLaney (1964) and on subsequent field
micaceous; mostly planar laminated; locally interbedded with' very fine =g 3 [ Jiile MR 5 i < c Ss 5% mapping and drill-hole data (including oil and gas wells and stratigraphic and
grained sandstone; contains thin lenses of siderite. Sandstone, generally ‘\\_, Unnn.hml(/(e//l’akt'?)*‘ < 0-24 o S HEE G e e e
light- to medium-gray, weathers light gray to pale brown; mostly fine to Con ool ;Z;> | Q -8 Bl [Zreq1ﬁjft Eormation The topography of the Middlesboro North quadrangle was revised in 1973,
very fine grained. Fine- to medium-grained sandstone in beds 20 to 100 S Peifcs ~ 5 b intense| He/brvneﬂ > P and in small areas of the eastern part of the map, some geologic contacts and
feet thick occurs commonly above Harlan coal bed. OQ Flag‘Top Mountain —t; j\ :E ta & T b Rioel TR o SR o coal bed outcrops have been shifted slightly to better fit the topographic
and on Canada Mountain to southwest, this sandstone is resistant and § »/E _‘7__ o e R Ay 5,{5anldsrm beds WA/I"‘( g Riveis peilt b3Sk 6F blie mevtn 1074 sottion dusfnans)a iuap.. . No attenpt was Hadhy bokererc
commonly forms cliffs. Also,_to the west,.south of Fuson Branch of Little = : e ocall il I 2 0 ; / 4 to reposition coal beds in the eastern part of the map where the topography
Creek, this sandstone is particularly massive and forms the dip slope. 1 3 — Q? 1 me——— 6’ coal peds mapped (oca ly ;E ashed wherea¢profnumrw} scafed . has been significantly altered by mountain-top strip mining. Some very minor
The Buckeye Spring coal bed contains a black, carbonaceous, clayey N ; B2 e s J ) R: “%téra“”‘ side additions of geologic contacts were made to the northeastern border of the
sandstone parting 2 to 6 inches thick in the Kayjay quadrangle to the west ”"ﬁu"6%17va”‘(‘;T Otz "‘?PZ?'- >>~ quadrangle to better match the geologic map of the Pineville quadrangle
(Rice and Maughan, 1978); in this quadrangle, however, coal poorly exposed LJ\\ _:fé;§§L,3 o0-~/8 ¥ b i w (Froelich and Tazelaar, 1974). - ‘
and parting was not seen. The Harlan coal bed is locally known as the S = . ” ;g L1 :: 4 i Sl ! REVISION OF GEOLOGIC NOMENCLATURE
;Ma;on;'. og "Msso:}/}Ming(()'{gzgalSzﬁs hThis reporg follows ::age GStﬁaliSh?’d 2e = s 0 I Breoth itt  Formotfion E' Revision of geologic nomenclature for Upper Mississippian and Lower
y Englund and others 3 owever, and assigns e name ason s . 0 S Pennsylvanian rock units follows that established by Englund (1964b) and is
to a coal bed about 550 feet below the Harlan coal bed. Harlan coal bed § === 27 ) = ; 1;'1.‘;;:: f’fs “:",:“"ILZ:F"““"‘M o, : : lAKhdtM ‘ shownybelow el etk AT e Bt O e
locally may be channeled out and replaced by sandstone in area southwest ey 3 ;Z § 0-/2 e { o ceal had 5%5*NM¢ F05/ﬁ°x‘m"4/q [ q(C/esﬁﬁne, interpreted differently in this report than in the report by Englund, Roen,
of Fuson Branch. § | & (2 1l Loce Gat Dashed “’A"‘f‘z/*/""x“‘“fe? (ocaTed and DeLaney (1964) in the Pine Mountain area west of Rocky Face fault: those
6. Siltstone, shale, sandstone, and coal: Siltstone and shale, cléyey to & i R 3 c, ;mnzwo co { be s . e e e
sandy, medium- to dark-gray, weathers pale yellowish brown.to light brown; = CQELMZAﬁ;rSu(baJ 27,_:”’3’ 6§23 Q é; &) bs un/e,e iﬁfzu,daa A3l iriil he diverse noushelatube used” insthe GNsdraugles adiaceit
micaceous, locally carbonaceous; mostly planar to wavy lamlnatedZ locally S: 4 q) i o~ h b Harlan co be ____________%%___ el to the Middlesboro North quadrangle for the Middle Pennsylvanian stratigraphic
bioturbated; locally interbedded with beds and laminae'of very fine < o-l2 ) Pl FRath Fnk coal bod “units is illustrated below in correlation chart C. The nomenclature used in
grained sandstone. Sandstone, generally 11ght-'to medium-gray, weathers o 7 P, Phoebe coal bed &l this report for Middle Pennsylvanian strata follows that suggested by Rice
light gray to pale brown; mostly fine to very fine grained; mostly quartz o Phoche coul bed 0 5eC ha, coo.l bed cn ffonee eoe/ 2one > : yncline X (1984b) and McDowell and others (1985), and is that used by McDowell and
with minor amounts of feldspar, rock fragments, mica, and dark minerals. Q2 /26— mr Mosew rider cvaf bed 545“""'7 pPositimm 057’0“;/'-/1“!. Dashed others (1981). The nomenclatural change involves reducing the Breathitt Group
Betsie Shale Member is an upward-coarsening bay-fill sequence of clay JI\' Botsie Shale Member 45 ma/ Mason eoal beod lukem.' a,d/rol(:mafc(7 (ocaTed used by Englund, Roen, and DeLaney (1964) to Breathitt Formation and
shale, siltstone, and sandstone; member contains irregular flat N S ‘ 55, unnomed Somdsfone member abandoning the Catron, Mingo, and Hance Formations for this report. Members
concretions of siderite 1-2 inches thick in basal part and diffuse bands 4 : = s sp, Splitseam coal bed of the latter three formations are retained as members of the Breathitt
. of siderite 1/2 -1 inch thick in middle and upper parts; no marine fossils — 2 /fame(gmﬂﬁ.s ,5,.9 ¢ —— -5 % Cleor Fork cool bed Z ___i SN G ol NS Formation. For purposes of description and to provide units that are easily
found in this area; the member is poorly exposed but generally develops a ) Coo-/ 20he 3C El‘? — 02 So-%0 7 é‘], Ye/low Creclt Jawdstoe Menber compared particularly across the Rocky Face fault, the Breathitt Formation is
broad bench which is most conspicuous along Low Ash Branch and Yellow = A | ‘;—70 - & B, Noese coal bed =/ Tielival o : here divided into four colored units based on key beds that commonly have been
reek northeast of Middlesboro, Ky., and along Fuson Branch and Little i = = = ‘AF tefna &nd‘ogrﬂohoahke used in the area as formation boundaries for the Catron, Mingo, and Hance
Clear Creek. Base of member can be correlated regionally by strong = N (s : 2 r fl’lyn Shewo g Ty ace ofaxis, Pashed where Formations.
radioactivity response on gamma-ray logs (see Rice and others, in Eress); Z : ~ rok¢malely (peale : 2 s
member identified on logs of gas wells about U4 miles north-northwest of :‘i) gD /o % | = Yellow Creek Sandsfone - s s %4 “ Correlation Chart A Correlation Chart B
: I\S'liiilisbor‘o an: Lésed to confirm skslaie of domal strgcture. g -ﬁ: - QQ Mason spofercoal bed * 3 o O-2¢ S RPn \5 Member o‘ Breathilt Form- < 7
5 iltstone, sandstone, and coal: iltstone and sandstone, interbedded and = ( S = —__————————4& ——
intergraded; commonly rooted throughout. Hance coal zone, poorly exposed, =10 < Mason col beof %0_52 < ml,;. Q\§ ;-{‘;i\u al‘;{‘ M‘Z&isi)ésatj % ; : CUMBER!-AND MOUNTAIN ( PINE MOUNTAIN
consists of as many as 5 coal beds; lowermost coal bed mapped as color (51 e 9 < | Far’:a,ﬁoi\, u:dfw'd i (J - Syn clinal bexd of monoaline and Pine Mountain east of Rocky Face fault generally. west of Rocky Face fault)
break east of Rocky Face fault and a coal bed in upper part of Hance coal :Ei < e iRl { B \» g Thag 3 h er :
zone mapped as color break west of fauit. lsTang Wewber ;5_/5_,,/ 2 5 \é 1Pk il < {Mdﬂﬂ/‘:k?{nt%? fi‘:;?dd A Englund and others, This report Englund and others, This report
8. Sandstone, siltstone, shale, limestone, and coal: Sandstone, generally <:I: i . é Q N Pl 0 7 1964 (after Englund, 1964) : 1964
light- to medium-gray, weathers light gray to pale brown; mostly fine e ~ x Plau Plm v o ATION 3 2 o
grained; composed principally of quartz with minor feldspar, mica, and > Y Sul 5 = J O~/¥ 0! @‘ : : < = GROUP, FORMATION, FORN = &J GROUP, FORMATION, FORMATION “;J
rock fragments in a matrix of clay and clay-size quartz. Siltstone and '3 phlseam coal bed P I . E’n Lee FO_Y'W_\a_TIOﬂ) S 2 - AND MEMBER AND MEMBER 2 P AND MEMBER AND MEMBER >
shale, sandy to clayey, medium- to dark-gray, weathers pale yellowish \‘ Q Rk Q 3 ﬁ)/al andivided Q 4 y, i
brown to light brown; slightly micaceous; locally calcareous; mostly ~N 3 & L {;§ 3 r JFZ Strike avd le oé beds al s S ol 5
planar laminated. Shale above Mason rider coal bed locally contains :3\\ ClearFork ecoal bed ‘”/,J;;?'" 2"2 <T 3 = Yellow Creek Yellow Creek 5 3 % =
sparse marine fossils and brown-weathering siderite concretions and thin Lﬁ ‘_“E = 2 Ho- ~ Mlc 5 £ | Sandstone Member Sandstone Member g S £ Sellow Creok ;g
layers and concretions of medium-dark- to dark-gray limestone. Limestone Yellow Creek : &o < T =8 - = e e e Erinl
v_:eather's pale yellowish orange to grayish orange and resembles siltstone > Semdstone J R 8 Lee Formation s : L5y ey = = (58 (Breathitt Formation)| e = 5 s
in texture on weathered surface; locally, limestone has fairly to poorly S Member ~ < > Strikke and d«p 4{{ overturne A beds G%’ E = 2 é B =
developed cone-in-cone structure in lower part of concretions. Mason coal Z & Q -S @lﬂl Naesesundsf'DMthbCV' < c% a = e 3 £
bed probably equivalent to Chenoa coal bed of Kayjay quadrangle to west = Noese cool besl = ¢-22 = .g: C, winawmed coal bed > and g E S
(Rice and Maughan, 1978). Field data from reconnaissance mapping south of S 3/ ‘(:\ Plor Bee Rock Sardsfone Mewbp e~ ) - S o o5 = <
Middlesboro North quadrangle indicate that Mason coal bed is about 150 - S (P)y(br, Naese Sandstone and Bee R oele Sandstone 5.; ,\?/ et B o GeseM b Naese Sandstone oo £
feet lower at border than shown in adjacent Middlesboro South quadrangle LLJ ﬁ/a.eje oO-/81 ln 5 Mewmbers, wndévided Z . . SR et PREOR (Lec Formation) 265 g g g
(Englund, 1964a); field data indicate, however, that Mason coal bed of L b X Pl Heug/feyMeMbef’ > Strike °¢{ vevti eal bads = g % 48 &
this quadrangle is the same as the Mason coal bed mined near and north of Q\ SanolsTove = | q & tu, Tunnel coal bed e Z Bee Rock Bee Rock = z Mimlbenss, vl ot =
East End School, just east of Middlesboro, Ky., in Middlesboro South = NN P Im Middlesbose Mfméef- Q Z Sandstone Member Sandstone Member = = TR =
quadrangle. Except on west side of Rocky Face Mountain, Naese coal bed Q N Il e parf‘4,M/h¢0EfﬁlFﬂ Momfer = = = o =
: Member A Bimu, Upp 0 4 @ = & =
not present west of Rocky Face fault; basal contact of formation poorly 3 Pim! lower ,,_;4\,/{{/%/0(0//@5}:#» Membsr Linr: >| ¢ e el c ; = - . SRR Nt =
exposed; locally gradational with underlying unit. Unnamed sandstone Q}Jr/’ Lark ,’o?e ”"‘2""‘ orgotital beds 2 = A s Hensley Member 212 21 andsipneiandsie- S E
member below Mason coal bed, very fine to fine-grained, in part ripple- Tongue o Beelhill ;_;-'" Mle Chagwell Memser Sk gl p g g z == e > Member z
bedded in upper part, commonly contains argillaceous laminae; lower part Formalion & / 1800 = ~ e = 2 L‘g’ = S Bee Rock e
locally fills channels; forms cliffs; mapped only east of Rocky Face o A Sl S o o = Sandstone Member
fault. Yellow Creek Sandstone Member, very fine to medium-grained, g Q Mpu B = o A Hensley Member =
micace i i ing; i E ﬂ A 4 Sandstone member C Middlesboro Member Sandstone member C 2
ous, -thick bedded, cliff forming; contains some moderately well- 2e oely G Mis Mru 5
sorted quartzose sandstone; mapped separately only in area east of Rocky /A N /[7 i 3 o i e £
Facg f‘aglt. In northwest part of quadrangle, Yellow Creek locally merges Sahplghnc o \ MPl Structure csnlours g el f
with and is mapped with lithically similar sa e at top of underlyin i
Naese Sandstonszember of Lee Foriation. s i 5 @) & Lee and Penniytgt‘ow Formations Plia g s a‘ Malcnmdord contt o[ Rock Foce 3 !
X = Mem ber | 3 = e Rnwinglon Format 2 fautt; drawr on bose of Harlom coal bed west o el e s el Dark Ridge Member °
A & £ Mpu, apper member of [nuingfon Formaliom < Rocky Frce fawlf Dashed where dotwn is e e foA 2
Breathitt Formation, north of Pine Mountain thrust fault: Shale, N\ Q : @ - Mls Pnnacle &ver look Mewber = a_éaﬂ?z l c.c Arpow udicates olivectisn -7 Sandstone member A ?} lower part
siltstone, sandstone, and coal; description as above; comprises rocks of ; S Tanune| toal bed ¥ g = lo-2¢% }Q, @ J ;‘ Lee ﬁ.—ma'ﬁm &' e ve C *iar’{t‘»‘.r'aw:pp 4‘0‘ ot mf’:ﬁ.’.’:“r"ﬁ/- S o T Chee e ar %
a?tochghono?s plate below Pine Mountain thrust fault in northwest corner 2 o Hzns/&y —v%——~ o // & Mpl, lower member of P.mu'm"fh Formalion S e‘:‘fais ‘;\:T.l:-: o 0/ 2 ed : : g
of quadrangle. i M : ;.~<:Z Y = -t = -4
S = ember i - f o DRILL HOLES FROM WHICH SUBSURFACE X . =
Breathitt Formation, intensely deformed: Shale, siltstone, sandstone, and p o Mnu u DATA WERE OBTAINED 2 Upper Member Upper member 2 2 Lower tongue of Upper member S
coal; description as above, except that rock is shattered and w ;é 3; w > g E - o E Lee Formation S -
macrobrecciated; generally not resistant; in fault blocks in Middlesboro § Q S Mnf S 2] EoleE i Otk 5= § 5 | and upper member of - g <
Basin, which is described by Englund and Roen (1962) as a meteorite impact Qo & Q Diamond-dril| hole i <L°Wer tongue of N, > s e ey R O e L
scar. Bulk density and porosity logs of an oil and gas well (Permit Q G Newman Limestone avnd Fort Pa/ywe Chevt Galie Lee Formation of Lee Formation s|a @ o of Lee Formation 5| &
#19177), located in Fourmile Run just north of this circular structure, ]\L\ it o Nnu' upper member 3 2 = 2 2 2 2 2
show thick zones of fracture porosity to depth of 1530 feet that are 5 f Q | Mnfl lower member szewman Limestone Dry hole = § QE) = = é a‘% §
probably related to the brecciation in the Middlesboro Basin. Q| L nd Foyt Pagne Chert - o a o
9. Sandstone, siltstone, and coal: Sandstone, generally very light to light- i Y & + /12 s §; ~ s ! Sh v_/& Lo s ety Eote i ey A e
gray, fine- to coarse-grained, moderately well sorted, mostly quartz; some = ! Q S-‘,% g oj‘g'as
quartz pebbles as much as 1 inch in diameter; grades southeastward to v ‘i § 4 Ig g o é 2 Mg{ Z i
sparsely conglomeratic sandstone; large-scale sets of low- and high-angle 3 2 Y i 0|~ Q t A 5 F . < > Geas well Correlation Chart C
crossbeds; grades vertically from massive quartzose conglomeratic Q <) § b\ | QI G"“"‘!e" ormation = E <
sandstone to thick-bedded micaceous sandstone in upper part. Siltstone, \1 w ;\,‘ ) o = MIDDLESBORO
clayey to sandy, generally medium- to olive-gray, weathers moderate to 2 g '& g =S Z 4 s KAYJAY AND FORK MIDDLESBORO SOUTH VARILLA NORTH
light brown and olive gray; locally contains thin coal bed about 30 feet ) —< 10N g: < MOc ;:;:‘2 3 . h m & RIDGE QUADRANGLES QUADRANGLE QUADRANGLE QUADRANGLE
below top. Locally, in northeastern part of quadrangle, Naese Sandstone b ) ~< w .Vtrlcoq shatt =il == b
Member merges with underlying Bee Rock Sandstone Member and the two Q) i & S| ? Chattanooga Shale A ol n 8:_, (Rice and Maughan, 1978) (Englund, 1964) (Englund and others, 1963) (This report)
members are mapped together; the Naese is defined in the adjacent = é_ ~ 4 &= A Adit KL G f i G f i i
Pineville Quadrangle (Froelich and Tazelaar, 1974) as the basal member of | ';( 2 r ~ ‘é 1 = w r°”pvd %"T:jaflon. 'OUPéng"g‘eaélonn Gfoupénfgfgleadtlon, Formation and bed
the Hance Formation (Breathitt Group) and described as moderately é o / i [3 2 ..,;_aﬁ_” 9H
qQuartzose, micaceous, and locally silty. In northwestern part of 3 ln K'EJ Sh = 2 PMSFCCT" oufcr‘op L Bryson
quadrangle, the Naese Sandstone Member is interpreted to be equivalent to ) S Qb g o < ; e
upper part of sandstone member C as mapped by Englund and others (1964); 7 40.4\;9,/ 9-211t S C‘,’ Narcoek Dolowmite 54 e E . ® o Forma Lo
see correlation chart B. Coomberhinel c’" Q L > & ’3 Abandoned Guarry ——. S
10. Sandstone and siltstone: Sandstone, generally white to light-gray, mostly Dar K /avge o-)2t 3 -8 ( . : g ~ e R i Higni
fine- to medium-grained, moderately well-sorted, some well-sorted coarse- Meniier 0 /7 B g y Sk S'}\*rlah/ % o Cowtour strip mine ignite
grained sandstone; mostly quartz; abundant quartz pebbles as much as 1 S o= w d{r;dcd ; Formation
inch in diameter near base and generally scattered throughout; large-scale ? ? o-/at < L Rod(\/odd FDMM" e 3 @
% L 3 L SO B 8 S [ ON J 5
crossbed sets occur in massive sand deposits that grade upward to i - Qo ox M < -
siltstone. Siltstone, medium- to dark-gray; may locally contain thin coal ™ R ® . g o '='h o .
bed at top of unit. Siltstone at top of member locally includes several Chadwel/ ™ 5:- Strip mire 3 LCatron S S i
feet of shale breccia in sandstone matrix; on Cumberland Mountain A 5 Area CMH!T'L/ Stripped = “Formation::: Sl ?:t_f,.of‘ Formation| S
51ltst9ne is as guch a§ 60 feet tblck and is mapped as tongue of the: Adlu\ch— & ol : 'plﬂ e e : v'fﬂz‘pl At
Breathltt.Formatlon; s1ltstone.un1t truncated to the northwest by o = (B (B Mingo 5
unczgf‘or‘?lty at Eas? of gverls{lng Nagse S_Sandst?nelMexsbir'. A: m?ppeddirtl ! (ét’» Qg 5 19 e
northwestern part of quadrangle, member is equivalent to part of sandstone Tl [ = -
member C of Englund and others (1964); see correlation chart B. Q c>U :8— < Mingo é Formation =
11. Sandstone, siltstone, and coal: Sandstone, silty to shaley, medium- to < U,,,, er | (\“D % = 5 © ©
dark-gray, fine-grained, thin-bedded; quartzose sandstone commonly in Q D O o
middle part of member, light-gray, very fine to fine-grained, thick-bedded _S )nQ‘Mlaei- 85 /é % 5 mg 5 f hl CB '.'_
to massive. Siltstone, clayey, dark- to very dark gray, carbonaceous; 3 a ¥ b T W ‘- :
T e Rl e e g “nce 2|, e
underlying unit. Member is equivalent to sandstone and shale member D Member o f it
(Englund and others, 1964) in southeastern part of quadrangle and is ;EET Lﬁ? Lee Fopmetion Ea 6; ECONOMIC GEOLOGY : -bf -
e e i e e < | = i e o
3 AR B: ) 5 < - b has been commercially mined in the quadrangle since the latter part of the anticlinal flexures which provide closure for entrapment of oil and gas e T 'Forrnaf{oh e
e hirone . o lichiearay, Glie 5. odrdes —_ i Q o 19th Century and at least 16 different coal beds have been mined or (Froelich, 1973). Hshas :;" ; e
f ; y 2 ; ) o + LC)h/er' Q prospected. The coal is high-volatile A bituminous rank with heating values Limestone suitable for use as building stone, road metal d £ ‘Formation.
grained, gquartzose, moderately well-sorted; includes scattered well- C}\\ Q_ R Q , : = : < 7 g , road me a', and concrete Sl e
L s s e P s e e RS ’< ~ on an as-recelv?d basis, of as much as 14,000 Btu. The numerous reports on aggregate is available from the lower member of the Newman Limestone along the
U i nebble onciomerate ot bas of Samdstone unite in e Cl§ O ; ynernéer' 1 ‘/7 the coals of this area include Englund and others (1964), Huddle and others north face of Pine Mountain and has been quarried northeast of Bear Wallow .
el R ol e S e L e e L e o 5 éi (1963), Wentworth (1927), Crandall and Sullivan (1912), Ashley and Glenn Gap. o 5
locally very friable. Some less resistant silty and platy-bedded medium- IR n QT (1388, and‘Ashley L1904). Lenae dupnblplicd oF Sand anq BNl e avallable'm the pgbbly diantachc = Lee Formation Lee Formation Lee Formation Lee Formation
dark-gray sandstone; interbedded with siltstone. Unit commonly divided b,\ o — ?he thicknesses o? the uppermost coal beds of the quadrangle, the Stray, sandstone beds of the Lee Formation. McGrain (1956) lists chemical and sieve ©
into several resistant ledges of conglomeratic sandstone which form EE =T Sterling, and Poplar Lick coal beds, are generally unknown because they have analyses of sandstone from a sandpit on Pine Mountain in the vicinity of Bear -
prominent cliffs and hogbacks at top of Rocky Face and on slopes of Pine L’) Zf,a’g only been prospected with a mattock for stratigraphic purposes. The Buckeye Wallow Gap. Sand and gravel are available in small quantities in the alluvial
and Cumberland Mountains. In northwestern part of quadrangle, base of L I <iAm\ - Spr;ng zgalkbei 2;5 beezhmin:d }ocilly zn Log Mountain and is as much as 27 depos;;s. i S .
d : ; = inches ick a e sou end of its outcrop in that area. An unnamed coal e shale from the area of this quadrangle has limited commercial use
g:;grzor(’r{gZg;’?dzeieziiiiigtggzth:ii ;f Peidatons menbERk e Tnalund, and m A Q; U/‘Pek o 9 "Q,‘ bed max:)pec.l about 170 feet above the Harlan coal bed on Log Mountain and Canada mainly for the production of structural tile and building brick according to i? 2 gmbur%{ cgalkbed Igagx e
13 Siaihtome and Siltstone: Sanddione, whise Bn ight-ghay, Pives o ebarhe- I 8\ - - ; /8 Mountain is probably the Kellioka coal bed of Englund and others (1964) and is McGrain and Kendall (1957) and Walker (1953). ’ ?Ilrl? S ©)ie coal bed 36045
grained, quartzose, locally contains pebbles at base and scattered - o7 -\-_ )ﬂemé s = - at least 24 inches thick. Ashley and Glenn (1906) reported a 32-inch coal, Groundwater availability in the area is summarized by Kilburn and others ol ngnlte coal bed @)
L g : 3} —_ = n er B eSS probably the Kellioka, on the west side of the gap at the head of the drainage (1962). Most wells within the quadrangle are adequate for a minimum domestic 53
throughout; in small- and medium-scale sets of low-angle crossbeds; grades © 12 e 5 2 ; g : A ha Hance coal bed A\ _Q,O v
upward to platy- and ripple-bedded very fine grained sandstone and :ES < N g south of Smith Cemetery on Kentucky State Highway 190. i water supply ?nd nearly all wells drilled in va}ley bottoms are agequate for ’ ASF ’%,qb ng
siltstone. Siltstone, medium-dark-gray, weathers olive brown. In TRy 9 V) The Ha{‘lan, Path Fork, and Phoebe coal beds have been mined and moder‘n_domest;lc §upleLy. Most of the water obta}ned f‘m?m wells drilled in the oL ’ Harlan coal bed {_\" <3)\’0‘2‘ X _}\(Y
northwestern part of quadrangle, unit coincides with sandstone member A of ~ | pr‘ospectec'i in ma.my parts of the quadrangle west of the Rocky Face fault but l?reathltt Formation is extremely hard and contains noticeable amounts of mg, Mingo coal bed N w7 VA
Englund and others (1964); Englund (1964b) formally named sandstone member e are stratigraphically above hill tops east of the fault. The Harlan coal bed iron. 1In places, wells drilled within the Breathitt may encounter salty water i Pop 1l Lol ek S
A the Chadwell Member of the Lee Formation and placed the Mississippian- 52 has been drift mined and strip mined in most areas west of Rocky Face fault. le§s thag 100 feet below the level of the principal valley bottoms. Wells pdi, op Lar 'J.C coa e oI
Pennsylvanian Systemic boundary at its top. Because of lithologic B Loy Although the Har'J-.an probably consists of as many as three coal beds in a zone drilled in valley bottoms through the entire thickness of the Lee Formation Sty Red Sp rLNEZS coal bed KY o OQ*__ _\LA.__..;
similarities between this and the overlying unit, and in the absence of < 10 to 50 f‘e.:et thick, the principal bed ranges from 30 to 40 inches thick on may yield enough water for small municipal or industrial supplies. Wells st Stray coal bed --—-l.-__\oo_.-_{cg? TN
definitive fossils, this unit is assigned on Pine Mountain to the d L : Eg Log M9unta1n and was rep?rted'to be 36 inches thick on Dark Ridge where coal drilled in?o the Lee Forma?ion near the foot of Pine or Cumberland Mountains ? £ TN ' 4:5 \7<§b
HiddTesboro Menber PoTloWine, nopensiztare eatablished in the @ jacert § BWE 2 T was first commercially r}unec_i in the quadrangle. Much of the.coal has been' havg artesian flow. Artesian flows of"water.- from wells in the Middlesboro wa, Wallins Creek coal bed ! & \SQQ Q)
Pineville quadrangle (Froelich and Tazelaar, 1974); see correlation chart 2 h—‘E;ZL‘ ] /7 mlne@, but.sporadic strip mining of the Har}an on the east S%de Log M?untaln Basin have been recorded by Mull and Pickering (1968) who suggest that the PR )
B. Although additional data may show the Mississippian-Pennsylvanian L3 27@’"bek — 9 continued in 1985. The.Path Fork coal bed is as much as 27 inches thick at water storage capacity of rocks within the basin is probably greater than in L P Rl
Systemic boundary on Pine Mountain to be within the Middlesboro Member, it :23 /7 G Moore Branch and in a highway cut just east of the water tank about 2 miles other parts of eastern Kentucky due to fractures caused by meteorite impact.
is here interpreted as an unconformity at base of the Middlesboro Member N s9uth of Pineville. In this area the bed has been drift mined, and during the Ground water obtained from most drilled wells in the Lee Formation is soft but
(see Rice, 1984a). : — time of mapping, was being stripped just north of the village of Ferndale in contains noticeable amounts of iron. For more specific data useful to
14, Shale, siltstone, sandstone, and coal: Shale and siltstone, medium-dark- ‘ va’ésgfiJ:E tye central part of Fhe quadrangle. The Path Fork coal bed has also been industrial users such as coal mine operators, see Leist and others (1982).
fo. & bRl coal s i apbaloanests;. oot s kn L Degy RE ol and, i - Zigedi§°§ni°§?ie“§§sinwiiﬁeifpiifirﬁi t?ﬁeqﬁiiiaﬁiieiiei§ ?gcgggkihiiﬁewii;lgé Three related major strucfiiuingAi GEOLogythe Middlesboro North 1964a, Geology of the Middlesboro South quadrangle, Tennessee-Kentucky
: i ; Ed , 3 a atures o iddlesboro Nor ’ ’ = =
%?;?;%yée:§;§b£;nih§r;igzgsz?;gizﬁfzénngglszzszglggitzgiztigﬁédggilggd ‘e /: + B C?A + jgf;———~’”_~ 520 2.0, inches of shale parting. In the area between Cannon Creek Lake and Mt. Mary quadrangle are illustrated in the cross section: the Pine Mountain overthrust Virginia: U.S. Geological Survey Geologic Quadrangle Map GQ-301.
conformable and places it at base of Dark Ridge Member. Member not mapped S (e o-yne Sis /—_‘ : £ Chu?ch in thg southern part of the quadrangle, the Path Fork is commonly 14 to fault, the domal structure at the western end of the cross section in the 196U4b, In the Cumberland Mountains of southeastern Kentucky, stratigraphy
and probably not present in Pine Mountain outcrop belt in northern part of ﬁ: i e (0 TFIAr i ;i'lEChgstthlctﬁ The Ph;ebe zoal bed is ginerat;y ?oFmor: ;hantAB inc?es ;icin;ty gf TeaiCis Fitzpatr?ck #119 gas well, and the Rocky Face fault. The ogothgeLee Formation: U.S. Geological Survey Professional Paper 501-B, p.
£ Z x| SR ick, but in e area of a strip mine just nor o} erndale, e coa ine Mountain overthrust fault is the decollement which underlies the Pine B30-B33.
153 g:iggigii?.white to very iight gray, fine- to coarse-grained, in massive -? _é' 29 g? . thickens eastward from 16 to 60 inches in a distance of several hundred feet. Mountain thrust sheet (Harris and Milici, 1977) and is the surface on which 1961, Rotational block of the Cumberland overth?ust sheet in southgastern
crossbedded sequences, quartzose; conglomeratic in lower part with well- ) t ﬁi : k 42f it Coal beds of the Hance coal zone are the most extensively mined in the the sheet moved an estimated 4 to 11 miles to the northwest (Englund, 1971, Kentucky and northeastern Tennessee: U.S. Geological Survey Professional
rounded quartz pebbles about 1/2 inch in diameter. Member not = o § quadrangle. East of the Bocky Face fault, at least two coal beds of this zone 1968); the fault is exposed where it intersects the ground surface in the Paper 424-C, p. CT4-CT76. :
differentiated in Pine Mountain outcrop belt but may be partly or wholly e .5 g E} | have been mined by mountain top removal and strip mining (see Englund and extreme northwestern corner of the quadrangle. According to Harris and Milieci Englund, K.J., Landis, E.R., gnd Smith, Hol, ?963, Geology of t?e Varilla
equivalent to lower part of Middlesboro Member; see correlation charts A Y g = 1O o : : i : e, others, 1964). West of the Rocky Face fault, the Hance coal bed is thickest (1977), decollements such as the Pine Mountain thrust fault tend to form as quadrangle, Kentucky-Virginia: U.S. Geological Survey Geologic Quadrangle
R ) G Geology mapped by K.J. Englund, J.B. Roen, and A.O. DeLaney. 1960-6 1,‘ in the southwestern part of the quadrangle where 24 inches of coal was subhorizontal features over great distances in incompetent strata and shift Map GQ-190.
\3 e eol » 1 5 . measured at the head of Fourmile Run and at the abandoned mine on the west abruptly upward along short diagonal ramps through more competent strata into Englund, K.J., and Roen, J.B., 1962, Origin of the Middlesboro Basin,
Lee Formation, undivided: Pebbly quartzose sandstone, partially ? 7 SCALE 1:24000 geology revised in part by Chartes L. Rice and Russell G. Plng, 197_7'85 s:Lde.of‘ F?urml}e Run. The Hance cogl beds commonly ‘contam many shale other zones of mcompetent‘strgta. These relationships are partly :f.llustrated Kentucky: U.S. Geological Survey Professional Paper 405-E, P: E20-E22.
recrystallized and well-cemented; occurs in steeply dipping fault slice ! i s 1 % i o i partings in this area and, gt the.mlne access road Jgst north.of Mt. Mary by the Rocky Face fault which is an upward ;pléy of the Pine Mountain thrust Englund, K.J., Roen, J.B., and Delaney, A.Oj, 1964, Geology of Middlesboro
below main thrust plane of Pine Mountain overthrust fault. = ™~ o — ; I —_—— - - ; ghurch, one Hange coal bed is 54 inches thick excluding a 12-inch and a 24- fault. Based on outcrops along Pine Mountain in the area of the Middlesboro North quadrangle, Kentucky: U.S. Geological Survey Geologic Quadrangle Map
16. Sandstone, siltstone, shale, and limestone: Sandstone, white to greenish = = N = 1000 0 1000 2000 3000 4000 o 000 o inch shale parting. Ashley and Glenn (1906) reported a 32-inch thick coal bed North quadrangle, the Pine Mountain thrust fault is generally located at the GQ-300. s ; e
gray, weathers light brown to very pale orange; very fine to coarse- :3; = 2 » ~ (== = e = ——— == —— ] yhlch probably belongs to the Hance coal zone on the blll west'of Smith Branch base of, or, within the Cha?tanooga Sha}e, a thln%y bedded carbonéceous Froelich, A.J:, 1973, Preliminary repo?t of the oil and gas possibilities
grained; in part quartzose but mostly clayey and interbedded with and — é% s - /l | 212~ L44 =l P“f Sl ? i; KILOMETER ;Zuigengzrgzwizziizrzgrt of the quadrangle; the location of this prospect cla{;toni. An uswa;dt;playlgg oflthe Pine Tiuntalnlthgugt ?agl? 12.the 5 getzeeg Ping agd Cumzizi:n?OMozzgiigséfs§§5::iigzzgoﬁzn;gck%; K?gt:cky
i i e ipplie= . Pinnacle Overlook Member of <+~ . southwestern part o e quadrangle apparently resulted in imbrication o eological Survey, s 5 » i 5
E::dégﬁm:Zizilzzﬁg?iédTn1gz:g)flzsossgzggzg to ;gpile-bedded, quartzose, {Ez R Ez The Mason rider coal bed is generally 40 to 50 feet above the Mason coal thrust slices of the Chattanooga Shale and thickening of the Pine Mountain Froelich, A.J., and Tazelaar, J.F., 1974, Geologic map of the Pineville
partly conglomeratic with well-rounded quartz pebbles mostly less than 1/2 iy % ;f U O] CONTOUR INTERVAL 5 FEET bed and is commonly less than 2 feet thick. This bed has been mined only in thrust sheet in the area og the domal structure (see discussion of Chattanooga quadravgle, Bell and Knox Counties, Kentucky: U.S. Geological Survey
inch in diameter; grades laterally to calcareous siltstone and shale; unit ey o=y -————w DAprﬂ}g MFAN SEA LEVEL the northwestern part of the quadr‘rfmglet : Shale in colu@nar desgrlptlon)._ Representatlog of the number and form of the Geologic Quadrangle Map GQ-1129.
may not be present in subsurface in northeastern part of quadrangle (see = SHORFUN&SHQWN REPRESENTS THE APPROXIMATE LINE OF MEAN HIGH WATER The Mason coal bed has been mined in most areas of the quadrangle. It is fault splays in the Pine Mountain thrust zone in the area of the T.C. Huddle, J.W., Lyons, E.J., Smith, H.L., and Ferm, J.C., 1963, Coal Reserves of
Froelich and Tazelaar, 1974). Siltstone and shale, medium-gray to dark- k] Hawneock A% '§ THE AVERAGE RANGE OF TIDE IS APPROXIMATELY 2 FEET probably thickest in the area of Colmar where Englund and others (1964) report Fitzpatrick #119 gas well is hypothetical. Note that the cross section is eastern Kentucky: U.S. Geological Survey Bu}le?in 1120,.2N7 p. ;
greenish-gray and light-brownish-gray to pale-red; clayey in part; ~§ Dolomite 75 Q = thicknesses ranging from 20 to 52 inches. In the central part of the almost at right angles to the direction of movement of the thrust sheet. Harris, L.D., and Miliei, R.C., 1977, Chgracterlstlcs of.thln-sklnned style of
calcareous; locally contains a light-olive-gray limestone bed as much as = quadrangle, the Mason is reported to be aboui 3 feet thicg aligy 2l UL holez & zhethcky iice fault ista left-la;e:al itrike-slgp faulttind ist gegorgation inltge Soutger? Appala;h;ans, ?S?Bpoﬁgntlal hydrocarbon traps:
20 feet thick with abundant marine fossils; siltstone below Pinnacle L just west of Cannon Lake dam. Before the lake was impounded, the Mason ha illustrated on the cross section as a lateral ramp. ecause the eastern part .S. Geological Survey Professional Paper : p. -
Overlook Member locally contains thin lensés of limestone and abundant :Ef { 3 fz\ been extensively strip mined along Cannon Creek. Near the head of Fourmile of the Pine Mountain thrust sheet moved an estimated 1 to 2 miles further Kilburn, C., Price, W.E., Jr., and Mull, D.S., 1962, Availability of ground
R e presy B 5 S Run, the Mason coal bed was measured to be 22 inches thick at an abandoned north than the western part (Englund, 1961), it is here interpreted to have water in Bell, Clay, Jackson, Knox, Laurel, Leslie, Mcc?eary, Owsley,
17. Sandstone, siltstone, and shale: Sandstone, very light gray to light- <:[? s adit. Some of the earliest coal production in the quadrangle came from three partly ramped on to the western plate. Because all the ancillary faults of Rockcastle, and Whitley Counties, Kentucky: U.S. Geological Survey
olive-gray, very fine to fine-grained, micaceous, in part glauconitic, in ,g 4 Y vertical shaft mines that exploited the Mason in the area of Low Ash Hollow the Rocky Face fault in the western part of the thrust sheet appear to join Hydraulogic Investigations Atlas HA-38.
part calcareous; generally ripple-bedded. Siltstone and shale, dark- St 3 3] and Meldrum on Yellow Creek. Englund and others (1964) reported that this the Rocky Face fault, they are interpreted to be splays of the main fault. Leist, D.W., Quinones, F.! Mull, D.S., and Young, M., 1982, Hydrolggy of area
greenish-gray to olive-gray, locally calcareous. Base commonly concealed [}:: U ‘g s NS \Eg coal bed, locally called the Barner coal bed, ranged from 25 to 75 feet below Although these faults are poorly exposed, the amount of offset and, commonly, 15, eastern coal prov1pce,.Kentucky a?d Tennessee: U.S. Geological Survey
by talus. ) o 0 -+ §§ ;Zﬁf the valley bottoms and averaged about 36 inches thick. Crandall and Sullivan the sense and direction of movement are observed to differ along different Water-Resources Invegtlgatlons Open-File Report 81-809, 81 p. ;
18. Limestone and shale: Limestone is calcilutite and calcarenite, olive-gray f:s T§ 2 q: Q \n (1912) repgrted a 37—in9h-thick Mason (Ba?ner) coal bed ingluding 7 inches of pgrts of the faults, sugggsting that movegent resultgd (perhaps at different McDowell, R.C., Grabousklf G.J., Jr., and Moore, S.L., 1981, Geologic map of
to light-olive-gray and medium-gray to medium-dark-gray, fossiliferous; in éi ~ d Q N sh;le partlng from a drill hole on Dark Ridge. The Ma;on is about 2 ?eet tlmgs? from both compressional and.exten31ogal forces.A In the absence of Kentucky: U.S: Geological Survey, scale 1:250,000. -
part argillaceous, oolitic, and bioclastic. Shale, dark-olive-gray to —J O § - 3 thick in the southern part of the quadrangle east of Middlesboro and is addlt%onal subsurface data, many dlffergnt 1nterpretatlon§ of the su?surface McDowgll, REICES Rlce,_C.L., and Newellz W.L., 1985, Revision of Lower and
dark-gray, commonly calcareous and fossiliferous. Member forms bench and — 'g i 1 E; 1%} generally less than 14 inches thick in the northern part of the quadrangle. relations of the mapped faults are possible; for another interpretation, see Middle Pennsylvanian nomenclature in the Cum?erland 9verthfust sheet of
is generally poorly exposed; intertongues and intergrades with underlying \[j « Qr Q < The Splitseam coal bed is known only from weathered outcrops and appears the cross section of Englund and others (1964). southeastern Kentucky and eas?ern Tennessee in Stratigraphic notes, 1984 :
member. v \C e to be generally less than a foot thick in the quadrangle; the coal bed is not A fourth major structural feature of this area is the Middlesboro Basin, U:S. Geological Survey.BulleFln TGOS-A, P: A35-A43.
19. Limestone, dolomite, and minor shale: Limestone, upper part is mostly g present in a test hole drilled just east of the Cannon Lake dam in the central a circular.topographic.depression about 3.3 miles in diameter, the northern McGrain, P., 1956, Becent 1nvestlga§lons of silica sands Of KeétuCkY No. 2:
calcarenite with finely crystalline to micritic matrix, light-olive-gray, ~ T o part of tgi quagraﬁgle.l £ et : = it b ” pagtcif wht?gog§tends 1ntodt2; io:;hwestirn pigt oihtha ggidrzngleé Ashley Kentucky Geological Survey, series 9, Report of Investigations No. 11, 32
light- to medium-greenish-gray, and olive-gray, fossiliferous = The Clear Fork coal bed has been mined commerically in the southeastern an enn recognize a e rocks within the Middlesboro Basin are p.
argillaceous, locilly ooli%ic{,middle partgisyéostly calcilutite, light- {*& Cholid A mapped ‘fﬁ L' GUIDE TO COLUMNAR SECTION LITHOLOGY ¥ part of the quadrangle. Englund and others (1964) report that the Clear Fork brecciated and intensely deformed and suggested that formation of the basin McGrain, P., and Kendall, T.A., 1957, Miscellaneous clay and shale analyses
to medium-gray, in part oolitic; lower part is dolomite and dolomitic 7 f/’ ol bt /\ N ranges from 18 tb 22 inches thick in that area and is thinner in other areas. was due to subsidence related to movement along the Pine Mountain thrust and for 1955-1957: Kentucky Geological Survey, series 9, Report of
limestone, grayish-orange to pale-olive, weathers grayish orange, contains 1 Conglomerate o shone = / v Englund and others (1964) reported that the Naese coal bed is as much as Rocky Face.fau}ts. Englund énd>Roen (196?), noting the occurence of shattered Investigation§ No._13, 70 p. 2
elongate light- to dark-gray chert nodules. Shale, grayish-green, clayey; 14 Crossbedded’conglomerate 14 Argillaceous or silty limestone ?f ) /x A 22 inches thick along the Cumberland River, but neither.the‘Naese coal bed or quaftz grains in the rocks w1th1n.the basin and t?e g?neral morphology of the Mull, D.S., and Pickering, R.J., 19@8, Water resources of the M%ddlgsboro
in thin interbeds. Basal contact sharp. 15 | el 17 7 Golitic 11 ¥ & 3} N 3000" the stratigraphically lower Tunnel coal bed was identified in the western half basin, suggested that the depression was a meteorite impact scar. Dietz area, Kentucky: Kentucky Geological Survey Report of Investigations No. 9,
20. Chert and dolomite: Chert, mostly light-gray and pink; in thin irregular olitic limestone 3000 N I o r of the quadrangle. Only the Tunnel coal bed has been mined for local use on (1966) corroborated the latter interpretation by identifying shatter cones 51 p. :
beds or oblate to spherical nodules in silty shale similar to shale of 3 Sand or sandstone 18 Dolomite E >‘§ & the east slope of Rocky Face. within the Middlesboro Basin which he characterized as a useful field Rice, C.L., 198l4a, Sandstone units of the Lee Formation and related strata in
underlying Grainger Formation. Dolomite, silty, in thin beds interbedded 3A Crossbedded sand or sandstone 19 Sandy dolomite o r < < = No estimate of the amount of coal mined in the quadrangle is available at criterion for the identification of astroblemes--ancient meteorite impact eastern Kentucky: U.S. Geological Survey Professional Paper 1151-G, 53 p.
with shale. Intertongues with Grainger; base is gradational. Unit mapped 3B Crossbedded sand or sandstone 21A Bedded chert i £?<:ﬁf,,,,~lié = % v W g o > . the time of this report, but the Kentucky Geological Survey Coal Resources sears. 1984b, Stratigraphic framework and nomenclatural problems ?n the
with Newman Limestone. ; 3C Ripple-bedded sandstone 24  Cherty dolomite dooo —P% /ALR Pf 773 %, \o"‘ ; N N 76 |- 2000 Information System estimates that the ten principal coal beds greater than 14 : Rodge@ (1970) dates the Alleghanian orogenic eg)isode responsible for the Cumbgrland over.'thrust sheet, Kentucky and Tennessee: Geological Society of
21. Siltstone and shale: Siltstone, mostly light-greenish-gray and pale- 6 S ceore orioiilcy shaie P Mercies oy Gl e 15 e o ha 6 = y/z/4 i o 1P6 § Qe [’ 3 ha inches thick originally contained about 240,000,000 tons (written Pine Mountain thrust and Rocky Face faults and associated folds as Late _ America Bulletin, v. 95, no. 12, p. 1475-1481. .
i i i { % y ilestons L e e ~P b = = SS ~— Ko pb i i Richard E. S ) Th data indicate that the H il Pennsylvani d/ B i B the Middlesb Basi truct Rice, C.L., Currens, J.C., Henderson, J.A., Jr., and Nolde, J.E., (in press)
olive, some pale-red to reddish-gray near top; in part sandy. Shale, 7 e A e e A SR e T 2 R \\¥'ﬂ,/41_______kﬂ:_________47 “:::=~\\A\ﬁ\_ ﬁ?é 3 S E% E% . e communlcat}on, ichar . e?geant . ese‘ ? a indicate that the Hance coa Yy an and/or Permian age. ecause e Mi es o?o .331n structure ’ o ) ) 3 ) 3 @ ) 22 ; ’
light- to dark-gray, light-greenish-gray to grayish-red, silty, commonly 8 ol 8 : Cabinn X g 7N x P s 1 S B Pb beds contain a large proportion of these original resources, about 54,000,000 does not seem to be deformed and appears to deform preexisting structure, the The Be§31e Shale Member--a datum for exploration and stratigraphic :
poorly fissile; abundant ironstone nodules in basal 20 feet. Basal Rl it 4 el i il 1000 —— — B T ] — b Pb n Ljoo0! tons in the gquadrangle. age of its formation is believed to post date the Alleghanian orogeny. anaylsis of the lower part of the Pennsylvanian in the Central Appalachian
contact poorly exposed. 9 Calcareouslshale sandstone and shale < [t R T e e e =R R e e e = = \Dlbor — — = In the 1970's, several gas wells were drilled and brought into production REFERENCES CITED g basin: (submitted to A.A.P.G., 12/1986)1
22. Shale, dark-gray to black, weathers reddish, yellowish, or greenish gray; 10 Sandy or silty shale 29 Interbedded sandstone and siltstone S SR g S s e e ; T S s 1?14 on a large structural dome centered on the headwaters of Cannon Creek just Ashley, G.H., 1904, The Cumberland Gap coal field of Kentucky and Tennessee: Rice, C.L., and Maughan, E.K., 1978, Geologic map of the Kayjay quadrangle and
fissile to platy, carbonaceous, pyritic, silty; abundant slickensides in % 31 Subgraywacke e e 2le _north of Canada Mountain about 3 miles northwest of Middlesboro near the west U.S. Geological Survey Bulletin 225, p.259-275. part of the Fork Ridge qgadrangle, Bell and Knox Counties, Kentucky: U.S.
basal part; poorly exposed. Logs of gas well (Permit #30992) located just 5 i Dl MRS AL b S e o o Plon | sEn LEVEL border of the quadrangle. The discovery well for this gas field, referred to Ashley, G.H., and Glenn, L.C., 1906, Geology and mineral resources of part of ~ Geological Survey Geologic Quadrangle Map GQ-1505. :
north of head of Cannon Creek, west-central part of map, show Chattanooga SLp AR ::::::::::::::::::::74*‘4*4*¥*_4_¥t:i:;::::::::::::::; &ldr Mic T Mls mel ST T Dldv Mie - as the Middlesboro well by Wilson and Sutton (1976), was drillgd on Trace the Cum?erland Gap coal field, Kentucky: U.S. Geological Survey Rice, C.L., and Wolcott, D.E., 1973, Geologic map of the Whitesburg quadrangle
Shale interval to be 870 feet thick, about 4 times the projected thickness ;;;;;;—-4i::::::::f~447f::4¥4‘¥4ﬁ*;;“:i:ii:j:::¥__‘4¥\ e f;ff%%i::;zifi‘_ji T e A ¥::f““ _ Ridge and completed in the summer of 1974. The T. C. Fitzpatrick #119 gas Professional Paper 49, 239 p. and pa?t of the Flat Gap.quadrangle, Letcher County, Kentucky: U.S.
50 he Dl oD ops Bererally eusounterad)in dral LiEAIs o this arhs and == ::::::::::::::“;:::::::iEEEEEEEEET' S — P N T \\\<>§§¥;*‘u“~*-_‘,gﬁ‘\4, Mpu — _mls — _Mpu« well (see map and cross section) was completed in the summer of 1978. Crandall, A.R., and Sullivan, G.M., 1912, The coal field adjacent to Pineville Geological Survey Geologic Quadrangle Map GQ-1119.
: : : e e \ Y = 5 = 2 " o q o . . . . . o 3 . 5 hontfc g
the thickness recorded (220 feet) in a local test well (Permit #19177) B bt ke S G e R e ——— e T s e = lopor Production for all wells in the Canada Mountain gas field is from fractgre Gap'ln Bell and Knox Counties: Kentucky Geological Survey Bulletin 14, Rodgers, John, 1970, The tectonics of the Appalachians: Wiley--Interscience,
located in Fourmile Run just north of the Middlesboro Basin. The greatly (O CORGE Pt SRS 4‘_‘7:;T““*‘—~4\-—“‘¥h‘%‘_‘_“_‘\ﬁghf B ) Rl Song o Mol Mnw I zones in the lower member of the Newman Limestone. Source for the gas is _ Serial 17, 130 p. : New York, 271 p. 3 3
thickened section underlies the domal structure defined by structure MPDc *‘ﬁ‘R‘“““‘*“\~\-‘;1!é:fh“*““*‘—“\\\_‘, e Aﬂuf probably the C?attagooga Shale, whic@, aslindicated in.the columnar section Dietz, R'Sf’_1966’ Shatter cones at the Middlesboro structure, Kentucky: Walker, E.H., 1953 Mls?ellaneous clay énd shale analyses for ?he year 1951~
contours in west-central part of quadrangle and suggests repetition of ! = MD T e e T N N L R T e e e T \\\\\\\\ZE‘F- M and cross section, is as much a§ 4 times its normal thickness beneath the Meteorities, v. 3, no.<1,'p.'27729. i - 52: Kentucky Geological Survey, series 9, Report of Investigations No. 6,
Chattanooga section by faulting at depth. Tectomcaiiy thickened 3 A PINE MOUNTAIN CVERTHRUST FAUL. e 9 : central part of the dome as defined by structure contours drawn on the base of Englund, K.J., 1979, The Mississippian and Pennsylvanian (Carboniferous) 32805 5 . ;
23. Dolomite, olive-gray, very finely crystalline in upper part; yellowish- —2000'-] g 54 T ~ A PINE MOVNTAIN OVERTHRUST FAULT MDC Shy L —2000 the Harlan coal bed. Well log and completion records on file with the Systems.in the United States--Virginia: U.U. Geological Survey Weaver, D.D., McGuire, W:H., and Sgl?hergan, T 119785 Qverthrust belt in
gray dolomite containing medium- to coarse-grained, well-rounded and ‘ = Kentucky Geological Survey shggothat the discovery well on Trace R;ige w?s P:g§?8539na1 Papert11;0£g, §1 pk.1 2 s t s sl g o ?ou:gsgst Kentucky yields prolific discovery: The 0il and Gas Journal, May
- shut-in with a pressure of 1, 1bs. per square inch and an open ow after , Displacement o e Pocahontas Formation by e Russe or aulity, , .

24,

frosted quartz grains in lower part; thin bed of greenish-gray shale in
middle part locally. Locally, unit not identified in logs of gas wells.
Shale, siltstone, and sandstone: Shale, light-olive-gray and medium-gray
with some grayish-red and greenish-gray beds; few thin beds of siltstone
and very fine to fine-grained sandstone; few beds of oolitic hematite;
slightly calcareous sandstone at base.

Silurian, undivided:
cross section.

Description as above; shown only in western part of
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treatment of 11.3 MMcf per day. Another well to the northeast is reported to
have had an open flow after treatment of 32 MMef per day. This is the first
commercial production of gas from the Cumberland overthrust block of southeast
Kentucky (Weaver and others, 1978) and the area may contain other elongate
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