DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

PREPARED WITH THE COOPERATION OF

THE UNIVERSITY OF KENTUCKY AND
THE KENTUCKY GEOLOGICAL SURVEY

COAL INVESTIGATIONS
MAP C 42

COAL RESOURCES

COAL INVESTIGATIONS
MAP C 42

OF THE CAMPTON QUADRANGLE, WOLFE, LEE, AND BREATHITT COUNTIES, KENTUCKY

By

R. P. Briggs
1957

83°
37°4%’
4 EXPLANATION FIGURE 2. COMPOSITE COLUMNAR SECTION OF COAL RESOURCES OF THE CAMPTON QUADRANGLE, WOLFE, LEE, AND BREATHITT COUNTIES, KENTUCKY
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N : & PART OF THE ROCKS OF PENNSYLVANIAN AGE . By
W : . P. Briggs
\‘ z EXPOSED IN THE CAMPTON QUADRANGLE k&
: R < Ll - . . . . ;
) W{‘\\:\‘;\\}\‘%}’@Q‘ N b Alluvial deposits at or near E % 2., Z e = EXPLANATION INTRODUCTION 1955). On the basis of description and interval, this coal bed is believed to be the equiv-
’ 4%*..- \%&& \é‘%%-a =SS resent%tream level =] E = E g £23 E 53_“:’ The Campton quadrangle covers an area of approximately 59 square miles in Wolfe, alent of the No. 2 coal bed of Moore (1878). The Grassy(?) coal bed, like the underlying
552 = \‘i\;\:ﬁi S = p = - b ; LITHOLOGY MEEEQ 57{*2.% COAL BED Lee, and Breathitt Counties of eastern Kentucky. It is named from the town of Campton, Emnamed. coal .bEd’ a.p!:ear.s to fea.ther out or pinch out laterally, and at some localities
< N _‘ ‘ : - itr_ > g Efg §‘§ = 8':,’2 the county seat of Wolfe County (fig. 1). The only hard-surface all-weather roads in the its strangx:aphlc position is occupied by carbonaceous claystone. The floor rock of this
‘\C‘ AN % = g R oy = quadrangle are State Highway 15, which goes through Campton roughly from east to west, coal bed is gen.eral}y somew}‘la't carbonaceous claystone with few fossil rootlets, and
: = gﬁ and State Highway 11, which cuts the northwest corner of the quadrangle. The nearest the roof rock varies in composition ffom carb.on.aceous claystone to siltstone.
] ez = = railroad facilities are at Jackson, 26 miles southeast of Campton, and at Beattyville, i ek sequence 25 to 41 feet thick consisting primarily of veryfine-grainedsandstone,
Alluvial deposits in abandoned meanders = 2 24 miles southwest of Campton. At Beattyville, barge transportation down the Kentucky some of which is crossbedded (fig. 2), overlies the Grassy(?) coal bed. At the top of
- o e ol Rivekis wvailable, th.xs rock sequence is a coal bed (fig. 5, secs. 1-16) that has been tentatively correlated
N Conglomeratic sand- The coal beds and associated rocks exposed in the Campton quadrangle were mapped with the- th'tle Caney coal bed of .the Cannel City area (‘Englund, 1955). This tentative
R during May and June 1954, as a part of the U. S. Geological Survey’s program of coal correlation is based upon comparison of measured sections and, to some extent, upon
_ | investigations in eastern Kentucky. The geologic and coal-resource data were deter- the appearance of th.e.coal zone. However, there are insufficient data concerning this coal
Broathitt fermation = 8 m.ined in part by field mapping, and in part by photogrammetric techniques. Field map- bed to make a positive .corr.elation betwee'n the Campton area and the Cannel City area
Silisione and clogeions: nshues gevatains vl bads with the <Z( & ping cc{ns1sted of measurement of exposed sections of coal and rocks associated with (the to:vn of Canne% City is ""bo‘“ 15 miles east-northeast of Campton). The Little
Zachariah coal bed at the base. = EL-' coal (figs.2and 5); establishment of elevations for structural control on coal beds and Caney(?) coal bed is the .equwalent‘ of the No. 3 coal bed of both Hodge (1887) and
>; >2 Sandstone on the tops of the cliffs formed near the top of the Lee formation; and the lateral tracing, Moore (1878_) and probably s the equivalent of the Van Lear coal bed shown in the co-
% 8 wherever practicable, of coal beds and the prominent cliff tops. Field elevations for lu.mnar section accompanying the WOI_fe County geologic map (Robinson, 1927). The
Pi 1_Z'_I o structural control were established by aneroid-barometer traverse and, in a few places, Little Caney(?) .coal bed shows conslder.able lateral change within the Campton quad-
o 5 by hand leveling from points of known elevation. Horizontal location of these control rangle. ’;t lo}fanor}lls 7, 12, 13, and 14 (figs. 1 and 5) the Little Caney(?) occurs in two
: i : : . : . separate benches, the upper bench usually having the greater thickness. The lower bench
T Tovmaiion ) e ] points was obtained by inspection or by compass resection. ! ‘
s e 1ormak 0_ . Little Caney(?)| Crossbedded sandstone Additional structural control was established from aerial photographs by use of a ra- apparently is a separate entity over much of the eastern part of the quadrangle, but is
andstone and carbonaceous claystone; includes coal beds of ; . : : well exposed f 1 d b : ; 7
local importance, o (LC) dial planimetric plotter. Points were selected on the photographs that clearly showed 5o SXposed aty dew piaces A0¢ Appears o e.of minor importance. Partings that occur
the tops of the readily recognizable cliffs in the Lee formation, which are present over Wlth'm the upgir bench ;’f the thtl_e Caney(?) in many exposures are apparently locally
- ) . a wide area in the quadrangle. The elevations of these points were measured with the continuous and have an o served maximum thickness of 7.5 inches. The maximum observed
o S : plotter, and the values thus derived were combined with the field data to produce the thlcknes.s of the Little Caney(?) coal bed is 2 feet 10 inches (fig. 5, sec. 3). Theroof rock
Contact .Sandstone structure contours on the geologic map (fig. 1). Comparison of elevations measured by of the Little Caney(?) coal bed also changes laterally, being composed of sandstone in
Contains coaly fragments photogrammetric methods with those measured by aneroid barometer showed general the southeast a'nd 'northeast parts of the quadrangle (fig. 5, secs. 8-10, 15,and 16) and
____%___._— 25'—41" agreement within 20 feet. The alluvial deposits in this quadrangle were also mapped Earll])onhaceuus fissile claystone in most of the remainder of the area. The floor rock of
-_ from aerial photographs. oth the upper and lower benches of the Little Caney(?) is usually carbonaceous clay-
. ) Fault ) _ The field mapping of this quadrangle was greatly facilitated by the cooperation of stone, at places somewhat silty, and contains few fossil rootlets.
Position uncertain; U, upthrown side; D, downthrown side. Sanditoic and/ those who live and work in the area. Information pertinent to this report was obtained ) The 175-foot sequence above the Li.ttle Caxfey(?) coal bed in the Campton quadrangle
siltste;)ne ar from the files of the U. S. Geological Survey and from the Kentucky Geological Survey. B compo§ed predommantl.y of CRETI TR ZHE siltstone and sa‘ndstone, _WhiCh weather to
> Y — » : . . Analyses of the Zachariah, Zachariah Rider, and Little Caney(?) coal beds (table 2) form a thick mantle of soil. It is likely that the Cannel City and Fire Clay coal beds
—_ Grassy(?) Sandstone is very fine grained; < . Easlund, 1 i 1 ithin thi h
Outcrop o Dl ] . (G) siltatone is. coarse: : were m.ade‘ t:jy bthezi U. S. Bureau of Mines. To all these persons and organizations the i ng unh, 9531: dre preisent als ¢ lm coals Wl; 10 tl 18 fseq.uer?;e, but }:.e;e Ritaie no}tl'seen.
. ) - ‘ _ wrlter is indebted nasmuch as there were no local reports of coals of significant thickness in this se-
Dashed lines indicate approximate position of coal bed. Lines i i i i
e ot sheren soheve simirl & TIPS,  Ledter symiets — : PREVIOUS WORK qﬁ.\.ence,blt rrflay be a§5u-m6d that the Cannel City and Fire Clay beds, if present, are too
m‘[ijéatz;‘:?lgeds a(séj"ollows: E £ Two early publications of the Kentucky Geological Survey contain information about Fn re be of economic inrerest. ALLUVIUM
ittle Caney(?). . ; : -
B Gt . the coafl beds 121 the.l(:am;)tlon q}xadrangle. dMoor;z b(1d878),l-l_1r1h ionduCt;ﬂg;IDf;hm”;a;Y Alluvial deposits in the Campton quadrangle are of two distinct kinds: remnants of
SsY( ). =< survey for possible railroad locations, mapped coal beds which he numbere 5 Ly atid: 3 f fAsod-plain allive : ¥ o .
D Discontinuous unamed coal bed between the Grassy(?) Hodge (1887, p. 64-74) used the same numbers but his No. 2 coal bed is not thie No. 2 e m e et deserte-d e s iy B Recem- deposus. assoc1at?d
and the Zashariah Rorisons. Y < B = 8 %) P with the present drainage system (fig. 1). The remnant flood-plain deposits occur in
Z  Zachariah (and Zachariak Rider.<ohere present) Ll B coal bed of Moote.. ) abandoned meanders from 200 to 250 feet above the present mean level of the North Fork
. . 4 h. Rider, present). B Structura.I geologic maps ?f Wolfe County (Robmso?, 1927), Lee County (EY1,19?7)’ of the Kentucky River. Similarly situated sand and gravel deposits at other places in the
L Discontinuous unamed coal bed beneath sandstone iltstone and Breathitt County (Browning, 1927) have been published by the Kentucky Geological drainage area of the Kentucky River have been dated as Pliocene in age (Jillson, 1945
unit in the Lee formation. m Survey. These maps were intended primarily for use by the petroleum industry and do p. 41-48). These deposits and the Recent deposits were delineatedgby s ’phom:
. not §how the positi(?ns of coal outcrops. Coal beds are shown in generalized.columnar grammetry, therefore no reliable thickness estimates can be made.
7,4_“j: — — sections accompanying these maps, but most of these coal beds cannot be reliably cor- Terrace deposits that occur as much as 40 feet above the mean level of the North Fork
Structure contours e — related with the Foal beds mapped for the present report on the (.:an.lpto? quadrangle. of the Kentucky River are within the range of recorded maximum flood stages (written
; g Siltst The name Zachariah coal bed and the use of the bed as the marker indicating the top of P 3
Drawn on the base of the Breathitt formation. Long dashes — d 1itstone 3 X ) i o ; ) communication from F. F. Schrader, U. S. Geological Survey) and therefore are grouped
4973 S where approximate; short dashes where doubtful. Contours =24 (unnamed) Contains abundant disseminated the Lee formation in this area originated in the Lee County columnar section of Eyl with the Recent sand and gravel deposits adjacent to the present stream and river
0 are pro{ectefd where contoured horizon is absent. Contour Z (D) or fragmental coal or carbona- (1927). courses
interval 20 feet; datum is mean sea level. ceous material. .
< GEOGRAPHY STRUCTURE
— The most conspicuous physiographic features of the quadrangle are the cliffs in the Contours drawn on the base of the Zachariah coal bed at the bottom of the Breathitt
> Lee formation, which, in this area, extend up all streams tributary to the North Fork of formation indicate a general regional dip of about 30 feet per mile to the southeast
VERTICAL CONTROL POINTS the Kentucky River. These cliffs form the escarpment that is the western boundary of interrupted b.y many structural irregularities (fig. 1). Many of these irregularities are
<« Siltatone and/or the Cumberland Plateau in this region (Fenneman, 1938, p. 333-342). The area below probfably at!:rlbutable to the uneven surface upon which the coal bed was deposited and
S > claystone the cliffs is considered to be at the edge of the Lexington Plain (Fenneman, 1946). to dlff.eren.nal compaction of the Pennsylvanian sediments, and are probably not due to
Abasidened conl e (drift) =T = Above the Cumberland escampment the flood plains are generally narrow, the valleys are tectonic disturbances. Along t-he. northern bord.er 'of the quadrangle the beds lie on the
Elevation by aneroid-barometer traverse. —l —_— steep walled, and the hill tops and ridges are slightly rounded. Locally the difference south flan.k of t%:e .Campton anticline, and the dip is as much as 250 feet per mile to the
> e in relief may be as much as 350 feet. Narrow, discontinuous flood plains occur in the south. This z_muclme and othf:r structural features with 40 feet.ox.- more of relief probably
"R —I::j o gorges cut into Lee formation, and the streams within these gorges are as muchas 275 feet were formed in patt by tectonic forces and not solely by deposition and subsequentcom-
) ) wn —_— Claystone below the tops of the cliffs. The drainage throughout the quadrangle is a dendritic sys- paction of the sediments.
Strip mine = — tem, which is relatively close in comparison to the coarser pattern farther east in the About a mile north of the northern border of the Campton quadrangle is the complex and
Elevation by aneroid-barometer traverse. = Cumberland Plateau. The gently southeasterly dipping regional structure may influence extensive.east-striking Irvine'-Paint Crffek fault zone. The Irvine-Paint Creek fault zone is
Z the drainage system in much of the quadrangle, as is indicated by the southerly flowing norma;l w1tl;] the upthrown side (or sides) to the north. The north limb of the Campton
: . : 7 icli is of which is just north of the northern quadrangle boundary, dips into
% streams which have worked headward more swiftly than those flowing northward. This 2ntLElng, tie axls o Sl q 8 y, dip
) _ L Claystone is most evident in the Upper Devil Creek area in the east-central part of the quadrangle, this complex fault zone. This anticline and the faults that occur in the northeastern and
Coal outcrop or point on top of cliff in Lee 0 Fissile, contains abundant dis- on Tar and Booth Ridges to the west, and in the area just west of Campton (fig. 1). the northwestern corners of the Campton quadrangle most likely are genetically related
formation seminated carbonaceous mate- Abandoned incised meanders oeciit from 200 o 250 feet above the present mean level to the Irvine~-Paint Creek uplift (Robinson, 1927). The uplift and the associated faults were
Elevation by aneroid-barometer traverse. rial. of the North Fork of the Kentucky River in the southern part of the quadrangle. These active during the Appalachian revolution at the close of the Paleozoic era, but they
former meander courses are the remnants of valleys through which the North Fork of the Sta“ed_ to form in pre-Pennsylvanian time and may have been active during the Penn-
+ o Zachariah Rider E Khentucky River once lizlowed and are delineated in part on the geologic map (fig. 1) by sY};:mfanl(Mchrlan, h1950, p- 155)} o p ; ; 1
q g 8 . izl ; iti he alluvial deposits indicated by the symbol, QTal e fault in the northwest corner of the Campton quadrangle is apparently vertical and
Poin » = the positions of t y y 3 . : i : : ;
Eleva:)' t. on tof_’ lthC}lff 12 I}‘ee i;(_)r;mlatllon/ 5 ==L Zac(l’lzat)rlah Coal Stream piracy has occurred in at least two places: a tributary of Lower Devil Creek strikes a little south of east. The upthrown side of this fault is to the north, and the
1on from aerial p t;)l?g;"eaf) s by radial planimetric e Sl Wbl has captured the head of the right fork of Swift Camp Creek between benchmark 1005 apparent displacement just northwest of State Highway 11 (fig. 1) is approximately
discontinuity and benchmark 1003 on State Highway 15; and Bear Pen Creek has robbed Swift Camp GO feet. From this point the fault trends eastward with decreasing displacement into
- Creek of a small branch south of benchmark 1003. In the south central part of the quad- the valley of Lower Devil Creek where it evidently dies out in the right-hand fork of the
3 : < (& F13 &7 w42 rangle a former meander course of the North Fork of the Kentucky River is now drained hea# of the stream. The other fault in the quadrangle, probably the Stillwater fault of
; \ \»‘\‘ 03} ' Location and n b " i " " §%95% % by Cow Hoof Branch and Cave Branch. The small area immediately surrounding the Robinson (1927), enters the northeast corner of the quadrangle, crosses State Highway 15,
4 s\ \ =) \ AN A\ umbper oI graphic section o village of Flat may have been drained formerly by Cow Hoof Branch and later captured by is covered by alluvium in the valley of Trace Fork, and probably dies out farther up the
gf)_L \\\\éi\sﬁ\ (7 N NN \\\_\\\~ S 2 IR IR 7 \\\ ?g&lfbed) Fossil p]ant rootlets the headward erosion ‘of Cave Branch. valley. It also is apparently a vertical fault, and its strike is approximately southwest,
| ST N\ N N 2 7~ = | U ‘ ee fig. 5. ; with th hrown sid h hwest. A int 1,000 f w f th bound
< == W™ ; \\ Sl / N \‘\\ th the upt e to the nort t. At a point 1, eet west of the east boundary
= (\ \ S B NN %\Q\Q‘ - LmoN y \ \\\\:\“\_“\ = 5 . 4 I e & STRATLGRAIPHY i ob s § ik | of the quadrangle the apparent displacement is approximately 35 feet (fig. 1).
R : ‘\ Q) )N >\ IS = =N = \ e rocks exposed in the Campton quadrangle total about 675 feet in thickness, an
X 7 Y ti W - > N = ! @, o < . R
7), &N ) / ‘ \ |EN \ \'\%\\:\ 0.1' i include the upper part of the Lee formation and the lower part of the Breathitt formation, ECONOMIC GEOLOGY
S 1%\‘,;,;\?\ 11 we Muscovite mica both of Pennsylvanian age (fig. 2). COAL
\ \ XY LEE FORMATION Available statistics on commercial coal production indicate that approximately
8id> —50 . 400,000 tons of coal was mined in the Campton quadrangle between 1880 and the end of 1953
O sam The Lee formation was originally described by Campbell (1893, p. 36-37) in Lee i , : quactang . !
L [ County, Va. This name has since been applied to the conglomeratic sandstone series Tgls.t ‘1);5“; (317’136193_;;;1)5) hI:vmg :een‘ remsvec]l{ddurmgb il ;m: ;95.0 (Slsgi 1350’ P 172
Nodular iron compounds £ ghe e it B SSISPSEIRG Sinn. O Seoieh R enanaty. gl (A, bae tiog] fa con,f'usion ,i:.the recorc-iing Oofprcooalic;odn naf:es :}::Zugioflﬁath eD Si;fi a‘f,a;ade t('):mgb t::)
—40 Lee formation as all of the lower Pennsylvanian rocks from the Mississippian-Penn- : i € per G produetion; bu
) Mostly carbonates, oxides, and lvani h . . ) probably two-thirds to three-fourths of the total production came from the Zachariah-
=123 L hydroxides. fsgnZ::if: i:oln(::v(;e;o t(t) :h:)ga:,i :};ethzeag;tr}i:gaioacial—ies;d InLt:::llreIZErec éziht:r€a1f£22 Zachariah Rider coal zone, and the remainder from the Little Caney(?) coal bed.
W 30 a rider coal bed, consequently the base of the Zachariah c.oal bed iys a more persistent Table 1 shows the estimated original coal reserves in the Campton quadrangle by
‘| X horizon than the top. The placing of the top of the Lee formation at the base of the forr?atxor:is, ,Co.alledS’ county, mnd. by iseomncy and thisknpey emegonies, The to'tal
kl Il L & Ee Zachariah coal bed follows Campbell (1898), who placed the contact between the Lee zzt;ﬂ;z;t;ooorlgma resegves 1 tcl;edquadrangle webrle 93’438’(.)00 Sl(l)on s of eval of ]:{il.mh
i o | Quartscontentprobatly  fommion s Bsii oo e h a1 he Prcary (Koo sl b, 71000 02 may be repied s secovertl, asmming 50 pescen: secvenbil
S fis . . . 5 s fr
X reater than 75 percent which is probably the equivalent of the Zachariah. i y . el s g g
N NS \> g P About 275 feet of the Lee formation is exposed in the Campton quadrangle. The lower thiv Blguse yitlds semeliig sccoversble: réserves a4 oF [amaty 1, 1954, coealing
AN \ } )\ ‘ I part of the formation is generally concealed by sandstone talus and alluvium. Immedi- 45,315,000 vons . . i .
\M S ‘\g‘{m" ,\ NN 10 ately above the concealed interval, a zone 10 feet or more in thickness includes fissile fThe soaj ;e?frye.s A thj Camp;on quadrzngle ;:vere esumatled m accamiance with 2 sse
= v\ \N W@\\ 2 ;((\(\\&A claystone and a relatively thin, apparently discontinuous coal bed (fig. 2; fig. 5, secs. c]; stan afr M.e m1téons ” i)roce e ekl'j. 5. Gea og'lcal :Survey and e Ua S,
\\;!:\\"’r ‘?‘; : , / A WIS //S DR L 43-45). The stratigraphic position of the coal is occupied at some places Ly sandstone hureau f {ne}:}s (1 %c:)rz)cer, 33 P 10;11)' - calc%llauons. i mie assumel fhag
o W 4&%&0 \\‘% \%’ 7) 2) )U\&N\\]\ Q\\é S containing coal fragments and at other places by extremely carbonaceous fissile clay- i ol dwellg. Sb ’1 ¢ tonsf perlacre- @08c, s aurcioel Tuing: squiveleos e an asen iof
D)) N S \\ 5,&, [ L\‘""“—-:—T’)} TN = 0 stone. Immediately above this zone occurs a sandstone unit, 75 to 125 feet in thickness, e e oot oL eou . .
. %@. \g’# Q A\ : Vertical scale the top of which is from 4 to 20 feet below the top of the formation. This sandstone unit Iwe audlyses sach of the Zachursh aml the Lisle Caaey(?) oal beds and one of
\(\;\\\ = "“ \‘K‘““ (feet) forms the cliffs that are the most striking feature Aof the Lee formation in this area. As a the Zachariah Rider Co".‘l be.d (tabl.e 2). were. made by the U. S. Bureau of Mines from
N O\ s N SN probable result of lateral transitions in the composition and structure of this sandstone samples collected from inactive strip mines in the C?.mpton quadrangle. by E. J. Lyons
) = uair, the tops of the cliffs do not alwayps occur st the same position relarive v the wop and the author. These analyses show tha..t th‘e Zachariah coal bed has higher heat value,
A\ N —— of the formation but range from 20 to 60 feet below the top of the formation. This cliff- lower asl;l cor}xlt.er}llt, andlfgreater free-swelling index than the other coals analyzed, but has
‘ forming sandstone unit is composed predominantly of very fine to fine-grained, quartz-rich 4 isomewhay Alghel SUUr contcnt
L sandst%)ne with some accessory minerals, mostl; musco}x’rite e, Itgis gene(rlally chick The coal beneath the cliff-forming sandstone unit in the Lee formation averages about
bedded or massive and locally contains pebbles and conglomerate lenses. Crossbedding éSdlr'lches ”1‘) Ehmknej{s :Lth 'li;:lt'le.dvarllatxon émfn thisl r?ean ffig' 5 se]::s. i3-45)‘ Th%s
is common i this unit. ed is now being worked by individuals to obtain coal for private use but, because it is
The thin sequence of beds between the top of this sandstone unit and the top of the thin and dxscontxfxuous, there is no commercial production. The reserves of this coal are
formation is composed primarily of coarse siltstone and very fine grained sandstone small, as sho?vn n tabl'e 1'_ . i
(fig. 2), above which is the Zachariah coal. ) The Breathitt formation in the Campton quadrangle contains two coal beds of economic
importance, the Zachariah and the Little Caney(?). As of June 1954, no underground
mines were operating in the Zachariah coal bed, although it previously was mined in and
BREATHITT FORMATION to the west of Sandy Ridge, in the area just south of Mullins Point School, and near
Campbell (1898) narr.led .the Breathitt formation from its occurrence in Breathitt‘County, Campton (fig. 1). The Zachariah coal bed has been stripped at many places in the Mullins
Ky., a'pparently' considering the th’le county as the type locality. He defined the Point School area, and small stripping operations were active in June 1954. This coal
Breathitt formation as all the Carboniferous rocks above the top of the Lee formation and has also been stripped to some extent on Sandy Ridge, in the Valley of Bear Pen Creek
included fhe Pittsburg (I'(entucky) coal. bed in the base ‘.)f the formation. The Pittsburg and just south of Upper Devil Creek. The Zachariah Rider coal bed was removed with
TABLE 1.—ESTIMATED COAL RESERVES IN THE LEE AND BREATHITT FORMATIONS IN THE CAMPTON QUADRANGLE, KENTUCKY coal bed is correlated with the Zachariah coal bed of this report. the Zachariah coal bed in some of the stripping operations in the vicinity of Mullins
In thousands ot short tons In the Campton quadrangle the exposed lower part of the Breathitt formation is about Point School. The reserves of coal in the Zachariah and Zachariah Rider coal beds are
(All covered by less than 1,000 feet of overburden) 400 feet thick, and of this total, the upper 175 feet is generally nonresistant and covered shown in table 1. The thickness distribution of the Zachatiah coal beds is shown in
ORIGINAL RESERVES by a mantle of soil. The commonest rock type in the formation is siltstone, but argil- figure 3, and some specific thicknesses are shown in figure 5 (secs. 24-42).
Measured and indicated Inferred Totals, all categories laceous siltstone, silty and carbonaceous claystone, and micaceous sandstone are also The Little Caney(?) coal bed has been mined extensgigvely and has been stripped at a
F = common. The sandsto?e in the. Breathitt formation as compared to that in the Lee for- few points along the ridge between Bear Pen Creek and the Left Fork of Upper Devil
o™ o 5 0 o o o £y mation generally contains considerably less quartz and correspondingly greater amounts Creek southwest and south of Bear Pen Mission; the reserves are essentially exhausted
3} e £ 5 - n o - . = ’ .
Formation Coal lhed County ; -é ; "é v é & —F-: a % o _F-: S5 v _,:2 . ?f accessoty material, principally muscovite mica and rock fragments. Field examination It also has been mined on a relatively large scale on the east side of Trace Fork and
~ o ~ o g P 2w b o Q. g " =) };1:xcates th.e Pl'esemfelo‘f all:ered rgaterlal,fpr}(l)bagly whe'athfered f.elds'pars and pirroxlenes- near benchmark 1015 south of the village of Vortex. It has been worked in a small way
' 0 2 n 2 o o Y w Y w & w Y a2 Lo € cementing materia. inithe sandstone of the breathitt formation is: apparently clayey along most of the remainder of its outcrop in the quadrangle. The only active workings
\ SN "o o o o o 3 p : .
a%gf@ 2 § 2 ‘é ° % o 9 - 9 g = _g?:: E & T o —L;j pestes o . ) L ) in the Little Caney(?) coal bed as of June 1954, were small intermittent stripping oper-
Ak o © oo 2 ~ 5 a = = . 5 s d e '2 ,: 5.9 . Two generallzat10n§ can be made conceming the Breathitt formation in this area: one ations about a mile west-northwest of the village of Flat and seasonally active under-
SN S = = RN = B N = = =5 is that the mean grain size of the rocks appears to increase irregularly and slightly ground mining for local sale or private use in the southeast corner of the quadrangle
upward, and the other is that almost all rocks in the Breathitt formation contain some . 1 Th . . : s
______________________________ : - ! ; . o 1) thick f the Little C ? 1 bed h f 4. A
. 4,483 5,741 10,22_4' 6,42}/ 7,3;3 14,;&?@ 10,9;1; 13,714 24,??2 organic material. This organic material usually occurs as macerated plant fragments on (();f poznt i ihe z.a?::;erz?ggp;ert];evi;téfee]jn:[};(d )ecz)1a887e p lS68s) :;:)r;rtZd 1ag]i;’leicknesst
I Little Caney(?) | 7 194 ) 550 bedding planes, in the form of stigmaria (fossil rootlets), or as disseminated material ot rpetamately K5 lnghes Tas s wsel bods. buk gthe cancr location of this particular
?%\ : 6,575 8,212f 14,787 11,245| 14,309f-——--- 25,554 thhlin the rocks.u Th'ed onl.};.agimall fassils found in the Breathitt forrflation in thi quad- section is unknown. Other sections of this c;al bed measured by Hodge are within the
N\ Grassy(?) 458 T = 458 rangle were small unidentified pelecypods in the roof rock of the Little Caney(?) coal range of the measurements made in preparing this report, and it is probable that the 60-inch
: . unnamed coal 1,928 1,928 1,928 bed at location 12, figure 1. thickness reported by Hodge was of very limited lateral Thick of th
S Breathitt . . 664 1,716 1,716 Two coal beds of commercial importance, the Zachariah and the Little Caney(?), and Little Caney(?) coal Zed arf shown in fi rl};re 5 (secs Tflé)emzm. 1 erves an howrel
= Zachariah Rider 86 86[- 86 at least three thin beds that are useful as horizon markers are present in the Breathitt in table 1 i = ’ S
(& 750 1,802 1,802 formation in the Campton quadrangle (fig. 2). Coal beds are the only key beds in the ’ . . .
25,831 3,409 29,222| 34,879] 16,990 982 52,851 Breathitt formation in this area that can be traced laterally with any certainty. The tfsewes in the Grassy(?) coal bed and in the unnamed coal bed between the
Fachasial @ | eeemessmmmmssmsma]lt QUL GG -ormameaees 2,398 ---cncueenneee 2,398 3,188 446 |mmmreeennaee 3,634 The Zachariah coal bed is defined in this report as the basal unit of the Breathitt Grassy(.)and the Zacha.nah coal beds are sm_all (table 1). The thlcl.(ness of the Gra§sy(?)
"""""""""""""""""""""""""""""""" 5 ?GZ 963 )] ST ST 963 formation. This coal bed was named for the village of Zachariah, which is located about cc?al is less tha? k14 inches at most locat10n§ but exceeds 14 x.nches at locat{on 18
_________ 9,17 3,409 32,583 39,030 17,436 982 57,448 4 miles west of the western border of the Campton quadrangle, and is probably a correl- ggg g)) b The th;lc nless ?f the. qnnlamed hcoal P tha.n 14 incacs ac losation 21
| under ss.  |Lee —rorormemmmmmmemeeee 1,028 fereeeed | 1,025 g’gég g’gé; %’ggz """"" g’ggz ative of the No. 1 coal bed of Moore (1878) and Hodge (1887), and of the Pittsburg h g.be ’ ut. atdo.t erh ocations; It 15 esslt an 14 inches, Nf:lther of these two coal 'beds
Lee coal under ss. |55 L] e 4aed ’327 ’327 ’327 ’327 (Kentucky) coal bed of Campbell (1898). Tentative correlation of the Zachariah with the ; ash ?n LA blm ; S Sampn quacyehge, God ko eammeniel devslofment weems likely
______________________________ 5,223 [ 5 223 6.248 6.248 Pittsburg coal bed is based on observations made by the writer during field work in the m]i © oreselea ° umr?'l ivity in th 1 beds in ; kalv i
Totals, all coal beds s 16,603 20.124 982 37.700 44.108 11.621 55'729 60,711 31.745 982 : Campton quadrangle and in the type area of the Pittsburg coal bed near London, Ky. :arge-ST:a € ‘eommercias acuwily M the Coa. .e s in the Campton area is unlikely in
) 2 ) N 2 s 93 438 ol s f : ; . the immediate future because of strong competition from other parts of eastern Kentucky
TOTAL ESTIMATED ORIGINAL RESERVES , These two coal beds are similar in respect to their underlying and overlying rocks and hich h 1 db . Jities. !
TOTAL ESTIMATED ORIGINAL RECOVERABLE RESERVES especially in their relationships to the stratigraphically lower cliff-forming sandstone in e
(assuming 50 percent recovery) 46,719 the Lee formation. OIL AND GAS
TOTAL ESTIMATED COAL PRODUCTION Along the west-central border of the Campton quadrangle the Zachariah has been mined There is no known record of gas production in the Campton quadrangle. A few wells,
o \ (through December, 1953) 400 as a single bench of coal, probably containing one or more thin, discontinuous partings. however, produce small quantities of petroleum. These oil wells are among the last of
37937 3;3%037,30” TOTAL ESTIMATED REMAINING RECOVERABLE RESERVES 46,319 On Sandy Ridge this coal bed contains a continuous carbonaceous claystone parting approximately 275 wells that at one time produced oil from the Campton Oil Pool, which
) 3.5 to 8 inches thick (fig. 5, secs. 38-41). In the area between Bear Pen Creek and the was discovered in 1903 and which is now largely abandoned. The productive area centers
e e By Tomcgrahic Division FIGURE 1. SHOWING POSITIONS Goiology rapped by B, P. Briges Left Fork of Upper Devil Creek (except at location 30, fig. 1) this parting has increased on the Campton anticline and extends to the south of Campton. These wells are approx-
U.S. Geological Survey, 1952 P OF COAL BEDS AND STRUCTURE OF THE BASE OF THE BREATHITT FORMATION and E. J. Lyons, 1954 e jamay eagninde fraf e tum benghey of go gagpot be pousiined en x suge gol | GRS R G0N Sofs nesh Weraslin, 100t B BIK). Teemie LG, g SR st e
! ; 22 I @ ' bed (fig. S, secs. 29, 31-37). In this area the upper bench is named the Zachariah Rider the oil is probably produced from a leached zone of dolomite of Silurian age directly
Z g i " cale ra il coal bed, and the lower bench retains the name of the Zachariah coal bed. East of this beneath the New Albany shale of Devonian age. The producing formation is within the
: e : ; E ; — — : I : ] area very carbonaceous claystone occupies the position of the Zachariah Rider (fig. 5, sequence termed “Corniferous” by drillers and operators in eastern Kentucky. Secondary
APPROX:I[MATE — Contour interval 20 feet secs. 26-27). Elsewhere in the quadrangle the Zachariah and the Zachariah Rider coal recovery has not been attempted in this field.
DECLINATION, 1957 Datum is mean sea level zone contains only a single bench of coal, the Zachariah coal bed (fig. 5, secs. 24, 25,
28, 42). The maximum observed thickness of the Zachariah coal bed is 3 feet 11 inches BIBLIOGRAPHY
(fig. 5, sec. 41) and the Zachariah Rider has a maximum observed thickness of 1 foot Aresco, S. J., Haller, C. P., and Abernethy, R. F., 1955, Analyses of tipple and deliv-
9 inches (fig. 5, sec. 33). Small amounts of iron sulfides occur as thinly developed ered samples of coal (collected during fiscal year 1953): U. S. Bur. Mines Rept.
EXPLANATION sheets on joint planes and fracture surfaces, or as irregular ellipsoids within the body of Inv. 5085.
} / the coal in both the Zachariah and the Zachariah Rider coal beds. The roof rock of these ASTM Standards on coal and coke (with related information), 1949: Am. Soc. for Testing
(Figs.3 and 4) coal beds consists mainly of slightly silty carbonaceous fissile claystone, containing Materials, Philadelphia.
% some ironstone concretions. At some places the roof rocks—and at places the coal Browning, I. B., 1927, Structural geologic oil and gas map of Breathitt County, Ky.:
Point of known thickness of beds—were cut by penecontemporaneous erosion, and the resulting channels now contain Ky. Geol. Survey, ser. 6.
coal from measurement or sandstone (fig. 5, secs. 29-30). The floor of the Zachariah coal bed is generally silty Campbell, M. R., 1893, Geology of the Big Stone Gap coal field of Virginia and Kentucky:
reliable report claystone containing few fossil rootlets. The floor of the Zachariah Rider coal bed is U. S. Geol. Survey Bull. 111.
usually of the same rock type as the roof of the Zachariah bed and lacks fossil rootlets. Campbell, M. R., 1898, Description of the London quadrangle, Kentucky: U. S. Geol.
. X34 The ‘Zachariéh and the Zachariah Rider coal beds are shown as a single line on the Survey Geol. Atlas, folio 47.
Locajslon and number of geologic map (fig. 1)because differentiation of the two coal outcrops atthe 1:24,000 scale Englund, K. J., 1955, Geology and coal resources of the Cannel City quadrangle, Ken-
graphic section of coal bed {gzo is impracticable. The area of occurrence of the Zachariah Rider is delimited approxi- tucky: U. S. Geol. Survey Bull. 1020-A.
(See fig. 5.) mately by the Left Fork of Upper Devil Creek on the west, Bear Pen Creek on the east, Eyl, W. C., 1927, Structural geologic map of Lee County, Ky.: Ky. Geol. Survey, ser. 6.
= Upper Devil Creek on the south, and an east-west line running just north of location 26 Fenneman, N. M., 1938, Physiography of the eastern United States: New York and Lon-
fig. 1) on the north. don, McGraw-Hill Book Co
_— (fig ‘ ' , Mc .
The sequence of rocks 50 to 80 feet thick directly above the stratigraphic position of the Fenneman, N. M., 1946, Physical divisions of the United States: U. S. Geol. Survey map.
Outcrop of coal bed Zachariah Rider coal bed consists mostly of siltstone and claystone of relatively finer grain Freeman, L. B., 1951, Regional aspects of Silurian and Devonian subsurface stratigraphy
T than the rocks higher in the Breathitt formation in this area (fig. 2). At the top of this in Kentucky: Am. Assoc.Petroleum Geologists Bull., v. 35, no. 1, p. 1-61.
_—° sequence occurs a relatively thin coal bed (fig. 5, secs. 20-23) or at some places a zone Hodge, J. M., 1887, Preliminary report on the geology of the lower North Fork, Middle
Fault of very carbonaceous claystone and siltstone. This coal bed was not correlated with and South Forks, Kentucky River: Geol. Survey of Ky., Southeastern Ky. coal field C,
Position unsartatn; U, upthrom any named coal bed, and since it is apparently discontinuous and of no economic signif- p. 53-114.
gide: D dongmthrenm, side. e 0 icance, a local name has not been applied to it. The bed may be the equivalent of the Jillson, W. R., 1945, The Kentucky River: Frankfort, Ky., The State Journal.
% ! 2 No. 2 coal bed of Hodge (1887). The roof rock of this unnamed coal bed usually is silt- McFarlan, A. C., 1950, Geology of Kentucky: Lexington, Ky., Univ. of Ky.
@ :5;'%’ = i 2 stone or claystone, whereas the floor rock is generally siltstone which at places contains Moore, P. N., 1878, Report on the geology of a section from near Campton, Wolfe County,
;:f« 5 6 moderate numbers of fossil rootlets. to the mouth of Troublesome Creek, Breathitt County, in Rept. of progress no. 4, new
% » & Between this unnamed coal bed and the higher Grassy(?) coal bed is a sequence of ser., p. 255-284, and in Eastern coal field C, p. 259-288 (1884): Geol. Survey of Ky.
2 babl derlain b 1o rocks 35 to 60 feet thick composed predominantly of siltstone. In the vicinity of Smith Robinson, L. C., 1927, Areal and structural geologic map of Wolfe County, Ky.: Ky.
rea probably underlain by : School on Sandy Ridge (fig. 1), however, there is a local cliff-forming unit of relatively Geol. Survey, ser. 6.
CO?,] more than 42 inches in 3 quartz-rich sandstone about 20 feet thick and approximately S feet above the horizon of Sisk, A. D., 1950, Annual report of the Department of Mines and Minerals, Commonwealth
thickness the unnamed coal bed (fig. 2). of Kentucky, for the year ended December 31, 1949: Lexington, Ky., Univ. of Ky.
The Grassy(?) coal bed is another apparently discontinuous coal bed (fig. 5, secs. 17- Sisk, A. D., 1951, Annual report of the Department of Mines and Minerals, Commonwealth
19), which, on the basis of its relationship to the overlying Little Caney(?) coal bed, is of Kentucky, for the year ended December 31, 1950: Lexington, Ky., Univ. of Ky.
tentatively correlated with the Grassy coal bed of the Cannel City quadrangle (Englund, Spencer, F. D., 1953, Coal resources of Indiana: U. S. Geol. Survey Circ. 266.
7 CORRECTION
Area probably underlain by TEXT, INTRODUCTION, third paragraph,
'coaﬁ bptglqelil 28 and 42 first seatence, should read:
1mncnes 1n 1CKNness
%
%// k\ ®Additional structural control was
W established from aerial photographs
7 . by use of a stereoscopic plotter.”
Area probably underlain by
coal between 14 and 28
inches in thickness EXPLANATION
D, Section
7k Coal bed
.,;, b
) AR Coal Concealed
% 1-16 Li ? E—
A - ittle Caney(?)
e
5 17-19 Grassy(?) Claystone Approximate ratio of [ 5
Arealplrobaé)}}y u&de_zrlahin by 20-23 Unnamed coal between the Grassy(?) coall)y fragments pri
coal less than inches in and the Zachariah Rider horizons Siltston carbonaceous materia
< e
thickness 24-42 7, i i i to clasti terial -
- achariah and Zachariah Rider o clastic material (ex- [
- 43-45 Unnamed coal beneath the sandstone  Sandstone CEPt Se€c: 30,whichis an yertical TABLE2.—ANALYSES OF THE LITTLE CANEY(?), ZACHARIAH RIDER, AND ZACHARIAH COAL BEDS IN THE CAMPTON QUADRANGLE, KENTUCKY
S unit in the Lee formation eroded coal bed) scale Coal sampled by U. S. Geological Survey, 1954. Analyses by U. S. Bureau of Mines.
X . . . (feet) Analyses (as received) Analyses (moisture and ash free) ~
Location of sections is shown on figs. 1, 3, and 4 . Proximate Ultimate Proximate Ultimate 5
) ] ) g (percent) (percent) (percent) (percent ) § & y
Area in which 110 coal is v g8 g
resel o wg . - Ex T =
p g E 5 Coal bad 8 - g9 g ’ gz g9 g |Bituminous coal E)
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2 [E-47320 [Little Caney(?)-.-.-.-.] 10.4 [ 34.5| 46.6| 8.5| 5.5| 64.1| 1.4( 19.3| 1.2 11,2801 42.5 | 57.5| 53| 79.0| 1.8] 12.5| 1l.4| 13,910 12,440 |High volatile *C”| 1
7 [E-47321 ILittle Caney(?)--———-] 6.0|35.5| 46.8| 11.7 5.3| 66.4| 1.5| 14.3| 0.8 11,910 43.1 | 56.9| 5.6| 80.7( 1.8 10.9| 1.0| 14,470 13,660 |High volatile “B”| 1
36 [E-47317 [Zachariah Rider------- 6.7|34.0( 40.2| 19.1( 4.8| 56.2| 1.3 12.2| 6.4 10,400 45.9 | 54.1| 5.4 75.8| 1.7| 8.5 8.6| 14,030 13,290 |High volatile “B”| 1
36 [E-47318 [Zachariah 5.2 | 45:1| 46.0 3.7| 5.7 72:2] 1.8] 13.5| 3.1 13,2501 49.5 | 50.5( 5.7| 79.2| 1.9 9.8] 3.4| 14,530 13,890 |High volatile “B”| 3%
32 [E-47319 [achariah 6.2]140.7| 50.0] 3.1 5.8 72.8] 1.8] 14.7| 1.8 13,240 44.9 [ 55.1] 5.6] 80.4( 1.9] 10.1] 2.0| 14,610 13,750 [High volatile “*B”| 3
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FIGURE 6. INDEX MAP OF KENTUCKY SHOWING LOCATION OF
THE CAMPTON QUADRANGLE
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FIGURE 3. THICKNESS MAP OF THE ZACHARIAH COAL BED FIGURE 4. THICKNESS MAP OF THE LITTLE CANEY(?) COAL BED
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