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UNITED STATES DEPARTMENT OF THE INTERIOR
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COAL INVESTIGATIONS
MAP C7 (IN 3SHEETS) SHEET 3

GEOLOGY OF ANTHRACITE IN THE SOUTHWESTERN PART
OF THE MOUNT CARMEL QUADRANGLE, PENNSYLVANIA

INTRODUCTION ‘zone are sufficiently persistent to be notable and have been used to correlate cross section A-A’, sheet 3.) Outcrops of the principal faults are few. One of the
MAYSVILLE ENTERPRISE ALASKA LOCUST SPRING GOAL the Mammoth zone in small areas. Another lithologic characteristic that is helpful best can be observed in the field where the Locust Spring fault cuts the west end
in correlating the bottom split of the Mammoth coal zone is the character of the of the New Basin. The curvature of the faults and the folds of the strata are
MINE MINE MINE MINE BEDS LOCATION floor or “bottom” rock of that bed. This rock is thin carbonaceoug claystone responsible for the many examples of faults that genetically are thrusts but geo-
€ Oper-| Thick- Operator's Thick- Operator's Thick- Operator's Thick-| US.6.S. . . . o o beneath which is yellowish-brown siltstone that in many places contains ovoid metrically are normal faults. (See southern outcrop of Locust Spring fault, sheet 1.)
el o] per Pyt | dssignation = ':s dssignation na':s dasigiation U dasigniiion The P.ennsylvar.ua anthracite fields, the principal source of anthracite 2 ironstone concretions ranging from 3 inches to 4 feet or more in length. Evidence relating to the time and method of formation of the curved faults is
sl =] 2 Section |ator's Section b Section Section nEES . North America, are in the eastern part of the Commonwealth of Pennsylvania, 3 A A : 3 § h
el el E in it o i B {See-index sonp GfPennaylvania; sheet! 30| The coal 6ocirs in f hi The thickness of the Allegheny formation, exclusive of local extremes due not complete. It is possible that they were formed well in advance of appreciable
ol @ls e Nome No | foer* Nafme No | feer* Naiee No M p— No . » v 4 ; 5 0 LT CNEIOURR Y i to deformation, ranges from 428 feet in the Enterprise and Alaska basins to 278 folding and produced overlapping sheets or plates of but slightly folded strata.
o | fee eet eet feet centic areas, called the Northern, Western Middle, Eastern Middle, and Southern 5 g e s . s . < e
5 e e feet in the New basin. The variations in thickness are shown in the accompanying When the mass could no longer be compressed by faulting, the stabilized fault
fields, that trend northeastward and lie in echelon arrangement. The fields range 5 . A ’
= . ¢ . . x z g table and in the graphs on sheet 3. The table and the lower of the pair of graphs planes, as well as the overlapping plates, were folded.
= in length from 24 to 66 miles and in width from a fraction of a mile to 10 miles : . . . . g : : ‘o
< | . . s s show that the formation thins southward. The uppes graph shows that the thickness The hypothesis that deformatign occurred in three instead of two principal
and include about 484 square miles of coal-bearing land. The area covered by 2 5 A A . . . s > 3
=K this report is/in the Western Middle field of the formation varies from east to west but that this variation is irregular, 1t stages, however, is supported by evidence. According to this hypothesis the first
Ol et 2 s 2 also indicates that the greatest variation in thickness occurs in the New and stage resulted in moderate folding such as that in the western part of the Appa-
The boundaries of the coal-bearing areas that constitute the anthracite 5 " A 7 P ; 4 sl s : 2
unconFormiTY| . . Mahanoy basins, which have been more intensively deformed than the other struc- lachian Valley and Ridge province, west of Willis Mountain, Pennsylvania, and in
fields are considered to be the outcrops of the oldest of the Lykens Valley coal the adicinina -Allesh Plat . (Pittsburgh Geological Soc: ’ 1948
beds. In each of the fields this boundary is a single continuous line, except in Haes. T'hoe lsegcondesgt::ey beg::a:h:;mganu‘x:;rcsslit;; :r:s tefi:\;séc;artlzcif;ys'h gr'n)g.
: o b - A eari;
. e ey A T L T THICIONESS OF THE ALLEGHENY FORMATION an0 vecuzins 1 puy by folins.Seains ol o e e o b
cated by outcrops of the conglomeratic Pottsville formation or of the red rocks IN THE SOUTHWESTERN PART OF THE MOUNT CARMEL QUADRANGLE (non%xwest) flask of the f'olds, but there is no ex{ldence in the mapped area that
A faulting was deferred until the folds were extensively compressed or overturned.
of the Mauch Chunk shale below the Pottsville. Afias Tatitag b e % 4ed Both Ly additiocal tel 3
The mapped area here described is near the middle of the Western Middle Percent.age lag e:h 5 188 ;g:n, S oHSon plyces ? h (:ft 1d y erhnwna te cscopmbg,blor
field and consists of the southwestern part of the area included in the United ’ ' of thickness °I’:' rnsdmg,. ;n ll(IBf::‘ﬂ COFIJP:SS}OLO !le o bi ese pfliocezse; pr? ahy
218-239 States Geological Survey’s Mount Carmel topographic quadrangle sheet. (See s . Thickness in feet Above Below FoIsate vim e:C otjer uatl 'bf Bstbp i dcfame > e)f(eh e bfllr.t cd'
index map of the Western Middle field, sheet 3.) This part of the quadrangle REUCtuLe Maximum  Minimum Average ayerage average movemexi;t. ;ongkt le o wahs. ;llnp gssf‘ 1;.' poseqaeat ; °r}?a:°n ol tacistabilize
is between latitudes 40°45' 00 and 40°47'30" N., a distance of 2.87 miles, Alask icli 420 340 406 7 16.2 mass,Dwflc tool ?aC; CElet i °b ing, _represe%ts tde & : Jagcs E £ ik
. : and longitudes 76026I15 and 76030 Ioo n W., a distance Of 3.26 miles, and aska anticline 3. . de ormatu;ndmf the .“ et.pllie :Slﬂ 1s COD;I Creh t? eﬁprefs;;muve Of lt e
s E . L is almost entirely in Northumberland County. The town of Locust Gap is neatr Enterprise and selgo? s;agel . foimauon ml'!u:l t r:e-sgage }.'pmfe:lls' euo 2 areho beodw
g W 1 ','_"—"—--l ——————————————— —_—————- T the center of its eastern boundary. Alaska basin 428 370 393 8.9 5.9 reliel and relatively large amplitude; the baterprise iault generally cuts the &
£ o Btshond onl|es-ia . 1 ! | | | i I at low angles or follows bedding planes; the younger beds r{loved relatively north-
= Orchard | bas | Orchard 12 ' === ¢ ! 1 | ' | SEN PURPOSE North basin 408 335 386 S5 13.2 ward. (See cross section A-A’, sheet 3.) The movement pivoted on the east end
S ' i I' || ! \| ', SOSTUEHANRE '| = Mubanoy basin 420 290 351 19.7 17.4 of the faulted plate where segments of the Enterprise fault terminate near Locust
5 | 90-147 L ,fv‘—l —————— f ————— | | b ,J-————f—-- "“"“/s This report is the second to be prepared as a result of a geologic inves- basi 363 278 337 7.7 17.5 Gap and half a m‘te s°‘“h;“t of Mady§v111ehNo.d.1 slope. (Sei sheet 1')1‘,“35_9
$ AT | . H | N S A 2 9 aionine t Bl 7\ tigation of the anthracite fields of Pennsylvania begun after consultation with New basin : 2 two segments can be traced westward into the adjoining area through workings in
S 165¢ ! | = : o ] | h f @l 7 Xy ¥ 1 the Mammoth bed, where they are shown to be the same fault. The third stage of
= | S — | T \ / / a%% i / N the Bureau of Topographic and Geologic Surveys of the Commonwealth of Penn- ) L. iy »
jon Primrose 1| 2-n Primrose 1" I | o [ =1 - - N NORTHERN ° % | g_f b sylvania. This report and others in preparation will show (1) the location of Conemaugh formation. Only 600 feet of the Conemaugh formation is exposed deformation is represented by the New, Mahanoy, and North basins.
! H r1 ; " v/ \ «~_-— FIELD 5y / s : in the mapped area, the upper part having been removed by erosion. The formation This three-stage hypothesis is not thoroughly substantiated. More evidence
! i ¥ | Vel ) ¥ ,Lz_-7 A coal outcrops, (2) the depth, pitch, and other structural features of representative ool e beari {Toit be- ohialaed iduth h 3 £ th di 5
57-100 Primrose 1] 312 it i / A M\ e X Lr L A coal beds, (3) the natural and artificial barriers between mines and the structural includes the Holmes (No. 10) coal bed at its base and extends to about 65 feet CArNE upon it will'be obtained ‘duting the extension ol the Cutient studies toiother
/ | | i Yoy N5z (2 con,, 17 waeme /7N N relationships between the various coal basins, and (4) the correlation of the above the Diamond (No. 14) coal bed. It is composed chiefly of fine-grained parts of the anthracite fields. 4
10 125-150| ' ¢ B | N R Dt PN - (EASTERN MIDDLE : - g < il clastics but includes lenticular beds of conglomerate between most of the coals. Subsidiary faults and shear zones. There is no clear line of demarcation
' - N T 12/ A ‘ ' FIELD. A beds, the stratigraphic intervals between them, and the thickness, continuity, . : g ; 1 - . :
| 1 A - & . < A . . e : . . The coal beds in the formation are, in ascending order, the Holmes (No. 10) between subsidiary (local) faults and principal faults because of intergradation of
42-75 1 1 | 1 J TERN 2. MIDDLE / CARBON '\ o and other physical characteristics of the coal. The reports will bring up to date d 5 ’
9% - l I I ; ! 7 A N5 /3 L ATy and amplify the Grand Atlas of the Anthracite Fields published by the Second Rough (No. 10%), Primrose (No. 11), Orchard (No. 12), Diamond (No. 14), and a the two types. . A
Rough 10%| 16 | Rough 10%| 2-6 | Rough 10% ! i i 7 el _~""V¥"" FIELD/{ SOUTHERN 7 o 3 . few local beds. Above the Holmes (No. 10) coal is a thick-bedded micaceous In many places mining operations are more directly affected by subsidiary
, | — ' / , ——m = A\ L )& S( ¢ Geological Survey of Pennsylvania in 1884-1885, and the reports that supple 2 ’ 1 . 3 R = s
§ / / Vi e P - FIELDS 7 d that atl It i d that th il aid h coarse-grained sandstone that is persistent enough to be useful in correlation. faults than by principal faults. Bedding-plane faults cause much local disturbance
70-80 70+ sy 56 i 4 G / 4 7 s 4 - Y A g e g e o e S RS I G R L f th 1. The feat that miners call “dirt faults,” and probably some that
100-110 e 1 Y / 7/ G $ 7 T onvrnm e 2 N mining either on the surface or underground, or who are formulating plans for °h v ‘l:loa‘.' he Az mebsedd' 1 falte.i 2 hpr < zf le.”
S o Holmes 10 | 2-i 60-75 ) [ PICTARORGE { A S P (0 \ control of mine water. It is hoped that these reports will also direct attention QUATERNARY DEPOSITS 5 heyh“d piac esf’ ula”h mff'P ane ta e C‘:““(:s' l'): dt :n;e":ea?c (h:“ f’[s
Y - ! N ¢ > / 4 St < \ asasion™ 7N \ to overlooked or unutilized reserves of coal. : 5 . ; . Facenotes atlauittwiosclotiact Ha. ranavesse. fpttae BECRIEIIIAN L
20-90 0 | 12 Holmes 0 | 2-9 Holmes 10 ! == /o= Ker / N e \ 8 / S \ A preceding teport described the westscentral part of the Mount Carmel Pleistocene (?) deposits. No attempt was made to map Pleistocene deposits thickness.
75-147 SRpsts 25-55 FaE i oW S ETinsfont . l 3 / Sl NN < ,)\, HARRISBURG . \.—" \\ v N ™. quadrangle (Rothrock et al., 1950) and it is planned to publish similar reports in the area covered by the accompanying maps. A deposit thought to be of that Oblique faults, also subsidiary, are common in the mines. They generally
e 5 rour - foor Sl our - foo o| 2-5 our - foo! 9% ! N N A / Pa J ¢ A P ‘:_‘-\ — /) 60 other unit sréas @ they a';e complered age is in the southwestern corner of the mapped area about 900 feet south of the trend at angles of about 45" with the longitudinal axes of the structures, and may
9 El o | 2 A0<100) l,,.--"‘-\-\f/' =/ { ¢ v X AL N ) AN ° common corner between Coal, Mount Carmel, and East Cameron Townships. The cut one or more beds. They may be associated with shear zones (see sheet 2) or
g | 15-40 2 0-50 e i s // ! 4 / \.l/ X i ?I Pmm?mmbf METHODS OF WORK AND ACKNOWLEDGMENTS exposed part of th'e dePosit is abgut 75 feet wide and 500 feet long and trends in with small folds, called rolls, both of which probably represent an early stage in
2 8 | 2-13 &4 Top Split Lo | 23 Top Split i L \ < ! / / i {i, \ / i a northeasterly direction, following the course of the headwaters of the West the development of these faults. Some of these faults offset axes of folds, and so
5 <1-3 2 —|5) 0-54 [Local Solit |5} 981 ———— S ¢ / r ; { N o S ihod di S = et e e aoribeati Branch of Locust Creek. The deposit is a mass of light-gray conglomerate boulders were formed later than the folding that established these axes.
£ B 40-85 I Middle Split 3] 8Ve I(ZJ:I(:O MP"'—; L1 R LR e O e ig:: ;:;0:. sgi:en;?vfr?sflzs ::a:l:p:‘ :;: ‘s:::i aéo:pan?::: :::;:c: a:; mostly sub-angular, ranging in maximum diameter from 6 inches to 3 feet ot Shear zones also are subsidiary structures that affect mining adversely.
g ) i -6 Mk 3 L INDEX MAP OF PENNSYLVANIA SHOWING THE LOCATION OF THE ANTHRACITE FIELDS . : . averaging about 1 foot. The subangular shape and common composition of the Bands of sheared coal occur in places in most of the beds, and large areas of some
s 7 Skidmore 7 1-11 8 | 3-14 Bottom Split 8 | 3-14 Bottom Split 8 . mine maps and structural cross sections, generally drawn to a scale of 1 inch 5 A . 5
< — 1 50 [ 50 Miles = . : : : boulders suggest that they are not far removed from their source, and were not beds are sheared, but neither condition may be extensive enough to make the bed
= 25-60 (T S T - 100 feet. The generosity of the Philadelphia and Reading Coal and Iron Company . ; oM 2 8 A A
H 50-85 Skidmore 7 | - Skidmore 7 SCALE and the Susquehanna Collieries Company in permitting the use of their records subjected to much stream action or contamination. They are thought to be uuminable. In some areas, however, the coal is so extensively sheared that it
S 84x 45-110 % : Pleistocene in age because the agents of transportation of the current cycle of cannot be mined economically. Such areas are represented as shear zones on
F 20-85 is gratefully acknowledged. 5 4 2 % o5 « » :
S 6 i Leader Seven-foot 6 3 Seven-foot 6 erosion appear to be inadequate to form such a deposit. sheet 2. This category generally irncludes the “faulty” areas on company mine
GEOLOGY Recent deposits. The deposits of Recent age are similar to those in the maps and areas in which “shelly” coal is predominant. Each shear zone is usually
60-90 40-70 west-central part of the Mount Carmel quadrangle, where they are described as confined to a single bed, but if the zone is associated with a transverse fault it
o Seven-foot 6 | 12 7 i3 Aty consisting of "silt, sand, gravel, boulders, and water-borne or alluvial mine refuse” may occur in each bed cut by the fault. Shear zones are generally elongate, but
5 : Tz | e S STRATIGRAPHY (Rothrock, et al., 1950, sheet 3). These materials occur chiefly in the lower they may be oval, or branching, or have other shapes. They are formed in an
40-85 Buck_Min. S Buck Mtn. 5 o L EXPLANATION ( 2 | Vi ~~_LUZERNE | . : . valleys, where alluvial mine refuse generally forms the top layer of the deposit. incompetent bed by relatively slight differential movement of the adjacent compe-
45-90 Buck Mtn 1-11 s o MWMG”*“"L*""'—* S - 5 & F) \ COLUMBIA /7 SGHUYLKILL e The rocks that crop out lﬂ"he maPPFd area belong to the Carboniferous fMd As the mapped area may have been covered by ice duting the Pleistocene epoch tent rocks, and are composed of the rock fragmented by this movement. If the
e 25-50 e . e o NN \ %J / C Quaternary systems and include in ascending order the upper part of the Pottsville of the Quaternary period (Ashley, 1931), it is possible that some of the alluvium fragments are coal they occur in thin lenticular masses or flakes bounded by curved
s Little Buck Mn| 1-10 Buck_Mtn. 5 | i3 D iy ~—--5—l..._._..L___._- k Acesldescribed In:this report | =i 4 formation, all of the. Allegheny formation, and the lower part of the Conemaugh is of Pleistocene age. slickensided gliding planes, and are called “shelly” coal. Low cohesion between
: : S— - — - E ' 1 formation of Pennsylvanian (Catboniferous) age, and alluvial deposits of the flakes is indicated by the fact that the sheared coal readily falls apart or
T80 [ A e &3f @ ( MOUNT | cARMEL ASHUAND SHENANDOAH I Pleistocene (?) and Recent (Qla!ernagy) age. (See columnar section_s, .she.et .3.) STRUCTURE “runs” where mined.
Sy . Y > On the south side of Mahanoy Mountain the Mauch Chunk shale of Mississippian
Area described in previous report .: ’ 2 (Carboniferous) age is exposed below the Pottsville formation, but the contact GENERAL DESCRIPTION EFFECT OF DEFORMATION ON THE THICKNESS OF STRATA
MOUNT CARMEL = was not mapped. The boundaries between the Pennsylvanian formations are
= Name of quadrangle considered to be the Buck Mountain (No. 5) coal bed at the base of the Allegheny Each of the Pennsylvania anthracite fields is a composite syncline consisting Deformation has affected the thickness of the strata in the mapped area.
<E( L9 2 4 _ $WiEs and the Holmes (No. 10) coal bed at the base of the Conemaugh (Lohman, 1937, of a group of roughly parallel folds, some of which have been faulted. The general The effect on coal beds is evident in the troughs of closely folded synclines,
e B : p. 36). The outcrops of these two coal beds, as shown on sheet 1, indicate the trend of these structures is northeastward. The synclinal areas are called basins which in some places contain masses of coal several times thicker than the normal
2 = TREVORTON » areal distribution of the Allegheny and Conegangh for.mation_s and o.f t.he top of by miners, a practice that is followed in_ this report. The term “basin® generally thickness of the involved coal beds. Some of this thickening is the result of over-
ol » the Pottsville formation, Data for the following stratigraphic descriptions were ' designates a complete syncline, consisting of a trough and two limbs, but in lapping beds, and some is due to the movement of shelly coal by gliding along
il Z obtained from field observations and from the study of many mine cross sections, some places it is applied to partial synclines that have been truncated by faulting. its slickensided surfaces. The movement of individual flakes may be small, but
w|w aos . core drill records, and sections measured along mine tunnels, slopes, and shafts. (See cross sections, sheet 3.) the aggregate movement of countless numbers of flakes may be very large. This
Zz - NORTHUMBERLAND The blank areas in_the columnar sections '(shcet 3) indicate that reliable infor- The composite syncline that contains the Western Middle field is 4% miles movement is away from areas of maximum pressure, as eon the limbs of folds,
= 5453 685+ o mation concerning this lithology was not available. wide in the westem part of the Mount Carmel quadrangle and has a maximum relief toward areas of minimum pressure, as along the axes of folds. The presence of
= i e . of about 2.200 feet, as measured from the highest outcrops of the Lykens Valley stringers of apparently solid coal in fractures in the rock is believed to be the
g PENNSYLVANIAN ROCKS coal bed to its greatest depth (as projected) in the Shamokin basin. The deeper result of similar gliding between coal flakes or particles.
. - . X . parts of the syncline are near its middle and along its southern margin. The trough The effect of deformation on other strata differs with the competency of the
INDEX MAP OF THE WESTERN MIDDLE ANTHRACITE FIELD SHOWING The Pennsylvanian rocks are of continental origin and coasist of lenticular near the middle is composed of three closely folded and moderately faulted over- rock. Measurements on single beds, however, do not yield reliable quantitative
THE LOCATION OF THE MAPPED AREAS deposits of conglomerate, sandstone, siltstone, claystone (generally called lapping basins, the Shamokin and Mount Carmel basins in the northern part of the data on this problem because of lateral variation in facies and thickness. There-
5 slate by the miners), and coal. The beds of coal are the most persistent of these mapped area and the Pennsylvania basin north of it. The axial plane of the Penn- fore a sequence of such strata, the Alleghany formation, was studied. Stratigraphic
o rock types. The others, particularly the arenaccous rocks, show great lateral sylvania basin is approximately vertical, but that of the Shamokin basin and part sections, measured at places of approximately equal dip, were prepared and their
s variation. . . . . of that of the Mount Carmel basin dip 70° to 80° southward. The trough near the thicknesses averaged for each principal structure. The dip of the rocks at the
o ) Pottsville fo'rmauon.. The Pottsville formation of Pennsylvanian (Carbon- southemn margin of the composite syncline of the Western Middle field is also places where the sections were measured was also determined, and averaged for
3 Lykens Valley s130 iferous) age consists chiefly of resistant conglomerate that forms the core of composite, consisting of the New, Mahanoy, and North basins, but it is more exten- each structure. Comparison of these data shows that the Alleghany formation
2 Mahanoy and Locust Mountains. It lies above the Mauch Chunk shale of Missis- sively faulted and its folds are generally more asymmetrical than its northern thins as the degree of folding increases. This trend is expressed quantitatively
s sippian (Carboniferous) age and below the Allegheny formation of Pennsylvanian counterpart, Parts of these basins actually overlie one another. (See sheet 2.) in the following table:
Lykens Valley <i-9 age. The Pottsville formation ranges in thickness from an average of approx- The southern trough widens northeastward and becomes the predominant structural RELATIONSHIP BETWEEN THE THICKNESS AND THE DIP OF STRATA
imately 925 feet in the Enterprise mine area to approximately 1140 feet in the feature of the eastern part of the Western Middle field.
- o e N Locust Spring mine area. (See columnar sections, sheet 3.) The base of the The area between the two major troughs is dominated by the Locust Mountain IN THE ALLEGHENY FORMATION IN THE SOUTHWESTERN PART
DIAGONAL [Approsimale) T i Pottsville is exposed in the highway cut on Mahanoy Mountain, northeast of Gowen anticline which, near the western edge of the mapped area, is almost as high as OF THE MOUNT CARMEL QUADR ANGLE
kens Valley <10 Lykens Valley 2 S0og: " PRrOXimate © pmer s == = City, about 2 miles west of the mapped area. In this locality the contact between the margins of the Westem Middle field. The anticline plunges gradually north-
. ENTERPRISE~ ALASKA BA the Pottsville and the Mauch .Chunk is gradational and is considered to be at eastward from this locality, being about 500 feet lower at the eastern edge of the Average Average Percentage decrease
EXPLANATION OF NERORL & - a place below which the predominant rocks are red, green, and grayish-brown mapped area. The structure between the anticline and the middle trough is a broad, dip where Hickaess feom thickness
COLUMNAR SEGTIONS ¥ e / claystone and siltstone. Argillaceous rocks are also present above this horizon, gently undulating sequence of folds of low relief, containing the Alaska and Big P of the on Alaska
o z oy sreaet SRR but conglomerate, interbedded with coarse-grained sandstone, predominates. The Mountain basins. The Locust Mountain anticline appears to have constituted a SEnctore - T tormation anticline
l:wcr part of the Ponsvilie formation is We‘lil thP(;lsed fmﬂ)’ in the ViCl:“)IhOf buttress to the deformational forces, which folded the rocks closely on the south but
£ the Locust Spring mine, where it is composed chiefly of arenaceous rocks that affected those north of it to a much lesser degree. 2T 19° 406 0.0
o ) 6 DISTANGE IN FEET EAST OF THE WEST LINE OF THE AREA grade irregularly from si'ltstone at the base to thick conglomerate at the top. The Alaska anticline 4
500 000 _ oo 9000 2000 15000 Lykens Valley (No. 2) coal, which is a convenient datum for separating the lower FOLDS Enterprise and &
Sandslone EXPLANATION Shicknessish sectiofir, maosuteds sioming jeashwsrd woslations and upper parts of the formation, lies a few feet above the conglomerate, The Alaska basins 27 393 3.2
460 OF oy so0 upper part of the Pottsville formation consists of conglomerate and coarsctgrained All the rocks in the area have been folded in patterns suggestive of the type Noeth Basin 330 386
ERVAL DIAGRAM sandstone with a few claystones and local coal beds scattered through it. The called parallel folding. The principal folds range in degree of compression from 368 9.3
Red. Sandsione INT most persistent of the claystones occurs about 200 feet below the top of the obtuse folds such as the Enterprise basin and the Alaska and Big Mountain anti- Mahanoy hagin 34° 351
UGk g 9 P formation in the Enterprise, Alaska, and Locust Spring mine areas and may repre- clines, whose limbs enclose angles ranging from 110° to 160°, to moderately acute ) o
¥ 400 E il L ALaska sasin = sent the southern margin of deposition of the Whites coal, which is mined in the falis sachiabiibe Shtnakimanil Mot Catiel Basine- sdiihehistie inithe e int oo New basin 63 337 17.0
= s sac’ = ) west-central part of the Mount Carmel quadrangle. X trough, whose limbs enclose angles ranging from 75° to 90°. Extremely acute folds The relationship between stratigraphic thickness and degree of deformation
S 12 Reference plane: bottom of No. 8 coal bed @ idalb iy The pebbles in the conglomerates are mainly quartz and quartzite, although are rare except as drag folds or other minor structural features. is also indicated on the accompanying charts showing variations in the thickness
e e AN AN AN SN SRR RN TS NAR AN ANNAnan g “NEW BASIN other types such as grayish-black chert, black chert, sam_istone, siltstone, and The axial planes of the folds are either vertical or iaclined a few degrees of the Allegheny formation. The thickness of this formation varies irregularly along
2z Glaystone Coal bed AL £ claystone may be locally abundant. The pebbles range in length from a few southward. (See cross sections, sheet 3.) Asymmetry in the New and North basins the strike of the folds but exhibits no definite trend in this direction. The degree
o |2 ’ ity | HORMZONTAL . millimeters to 10 centimeters. A high percentage of the pebbles are ovoid, but in and in the Shamokin anticline is mostly assumed, but it can be demonstrated in of irregularity, however, is greater in the southern, more closely folded basins,
Gl with designating number 9 Bog 1800’ 2800’ the lower part of the formation semirounded fragments of siltstone are common. parts of the Mahanoy and Shamokin basins and the Locust Mountain anticline. None than in the northern structures.
= H Gorbonaceous Glaystone SCALES ~ DISTANGE IN FEET SOUTH OF THE NORTH LINE OF THE AREA At some horizons the chert pebbles.are relauveh_r abundant! wherea.s at others of the large folds exhibits the degree of asymmetry that resulted in overturning,
o 3000 000 000 #2060 ) they are very rare. The coal beds in the Pottsville formation are in its upper sometimes called “inversion,” such as that shown in the Locust Gap area on maps COAL BEDS
i 12 Average thickness of sections showing southward variations half and C°n515f‘ of the extensweiy mmej tygefz‘; val;:)yf(No'bezg bedhnear thef of the reports of the Second Geological Survey of Pennsylvania (Ashburner, 1886).
g middle of the formation, a sparingly mined be to geL heiow ‘the. topno! Subsequent mining has shown that this structure, as well as several similar struc- NOMENCLATURE AND CORRELATION OF THE COAL BEDS
s Goal D'AGRAM SHOW' NG THE |NTERVALS BETWEEN THE COAL BEDS VARIATIONS IN THE THICKNESS OF THE ALLEGHENY FORMATION IN THE SOUTHWESTERN PORTION OF THE the formation, called the Little Buck Mountain (No. 4) bed, and four coal beds of tures in adjoining areas, is the result of ﬂ',,,_{s, faulting instead of overturned
C Ll D UG et S Rt o . MOUNT CARMEL QUADRANGLE only locally minable extent. ) ) . ! folding. Overturned folds occur locally, however, as drag folds along faults, and Coal beds in the anthracite fields are generally known as veins, following
Allegheny f‘”"m.'o"- The Allegheny f°"““}°“’ ‘_"h‘Ch overlies the p°"5v‘l!e inverted dips are present in some places along the steeply dipping south limb of very early custom. The term “vein,” in scientific usage, refers to tabular mineral
formation and underlies the Conemaugh formation, includes the Buck Mountain the New basin. deposits that are foreign to, and younger than, the rocks in which they occur, and
(No. 5) coal bed as its basal bed and extends to the base of the ?«lolmes (N°‘ 10) so in geology is not properly applicable to deposits of coal. In this report the coal
coal bed, the basal bed of the Conemaugh formation. The formation consists of FAULTS deposits are called coal *beds.”
C 0 L U M N A R S E C TI O N S interbedded conglomerate, sandstone, siltstone, claystone! and coal: .The coal i : . . The coal beds of a mine are designated by names or numbers, or by both, but
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VERTIGAL [SOALE section are too variable to be correlated accurately, but the conglomerates that occur Prtr(t)czpal faults. The principal faults generally cut the beds at angles of outcrops, and the difficulty of changing established records.
above and below the middle split and above the top split of the Mammoth coal about 45”7, but in many places they follow the bedding. (See Enterprise fault,
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Prepared in 1949 from data supplied by the Philadelphia and Reading Coal and

Iron Company and the Susquehanna Collieries Company with modifications by

the U. S. Geological Survey.

The names of the coal beds used in this report were chosen to conform to the
consensus of usage among operators and to the nomenclature of the previous report
of this series. These names do not necessarily agree with those used in the reports
of the Second Geological Survey of Pennsylvania, which conformed to local usage
only (Ashburner, 1883, p. 84).

DESCRIPTION OF THE COAL BEDS

- THICKNESSES AND OUTCROPS OF COAL

The coal thicknesses shown in this report were selected chiefly from very
numerous underground measurements made by the operators. They were chosen to
indicate the normal thickness of the bed and its included coal in unit areas 1000
feet square. Wherever possible, at least four measurements were averaged for each
unit area, Measurements that were considered to be abnormally affected by struc-
tural deformation, such as faulting, pinching, or swelling, were not used; hence,
extreme dimensions of the beds are not included. The following table shows the
averages and ranges of these unit-area figures in the mapped area. The ranges in
thickness shown in this table, however, may be less than the ranges shown on the
columnar sections on sheet 3 because those in the table represent thicknesses in
mined areas, whereas those in the columnar sections represent thicknesses through-
out the mapped area.

AVERAGE THICKNESSES AND RANGES IN THICKNESS QF COAL BEDS
MINED IN THE SOUTHWESTERN PART OF THE MOUNT CARMEL QUADRANGLE

Thicknesses
Bed Bed Coal Percent
number Average Range Average Range of refuse
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Coal beds less than 1- feet (18 inches) thick are generally not recorded in
this report. Coal beds that have thicknesses of 18 inches or more for only short
distances up and down, dip or across it are herein termed “local” beds and are
shown on sheet 1 for short distances only. Outcrops of the more persistent beds
are indicated, in some places, for long distances beyond any known point of occur-
rence. They give the authors’ estimate of the position of the horizon of the bed
in order to serve as a guide for prospecting, but do not signify that the bed is
necessarily minable throughout this extent.

The outcrops shown on sheet 1indicate the positions that the coal beds would
occupy if they were projected to the surface of the ground. The beds rarely crop
out in this manner because they are generally covered by a mantle of soil, and
where they appear in the soil as weathered coal or bloom they occur down the
slope at various distances from their original positions because of creep of the
weathered soil. Exploration for the unweathered outcrop, therefore, should be
started at the position of the outcrop shown on the map and extended in the direc-
tion of dip of the coal bed.

LYKENS VALLEY (NO. 2) COAL BED

The Lykens Valley (No. 2) coal bed, which lies about 150 feet stratigraphi-
cally above the contact of the Mauch Chunk shale and Pottsville formation, is the
most widely mined bed in the Pottsville. It has been mined extensively under-
ground in the Reliance mine, and subsurface mining and.surface stripping oper-
ations have been carried on sporadically in the Helfenstein, Ben Franklin, and
Margie Franklin mining areas in the southern part of the mapped area. The bed
has been found in tunnels and by exploratory drilling in other mines of the area,
but it has not been worked in them. The bed is usually found at the base of an
abrupt slope if the outcrop occurs in the side of a mountain.

The Lykens Valley (No. 2) coal bed normally is a single bed of hard, dense,
medium-bright coal containing little refuse. Its thickness averages 6 '2" but varies
widely. The bed contains a parting of gray sandstone 7 feet thick in one of the
strippings on the south side of Mahanoy Mountain. A notable example of the detri-
mental effect of faulting occurs near the boundary of the Reliance and Alaska
mines, where a bedding-plane fault has made mining unprofitable.

Several local coal beds, 18 inches or more thick, occur in the Pottsville
formation. One of these is indicated by the waste beside a single prospect pit
in the southwestern part of the mapped area, where it is approximately 140 feet
below the No. 2 bed. Three other local beds, found by diamond drilling and surface
prospecting, occur above the Lykens Valley (No. 2) bed. The oldest of these beds
lies about 20 feet stratigraphically above the No. 2 bed and consist of 1'6" of
sheared coal. About 110 feet higher in the stratigraphic column another local bed,
containing 3'2" of coal and refuse, was found. The youngest of these beds lies
about 480 feet above the No. 2 coal bed and was found to have a bed thickness
that ranged from 7'6" to 1 8", of which 2'7" to 1'8" was coal.

The authors believe that these local beds represent the margins of beds
that attain minable thicknesses to the west in the Shamokin and Trevorton quad-
rangles, and to the southwest in the Southern anthracite field where as many as
eight beds within the Pottsville formation have been mined.

LITTLE BUCK MOUNTAIN (NO. 4) COAL BED

The Little Buck Mountain coal bed, approximately 30 feet below the top of
the Pottsville formation, is the uppermost coal in the Pottsville. It was mined
only in the Enterprise mine, where it was reached by short rock holes from the Buck
Mountain bed. The Little Buck Mountain bed does not crop out in the mapped
area because it is cut off by faulting. Immediately west of the mapped area,
however, it crops out along the north flank of the Locust Mountain anticline. Drill-
hole records show the presence of coal at the horizon of the No. 4 bed in the
Locust Gap, Locust Spring, Alaska, and Reliance mines.

BUCK MOUNTAIN (NO. 5 AND 5T) COAL BED

The Buck Mountain coal bed marks the base of the Allegheny formation., It
lies 330 feet stratigraphically above the Lykens Valley (No. 2) coal in the northern
part of the mapped area and 685 feet above it in the southern part. Generally
the Buck Mountain is a single bed, but in the western part of the area it consists
of two units, or splits, called No. 5 and No. 5T coals in this report. In the
Excelsior-Corbin mine, where both splits were worked, they are separated by 10 to
30 feet of shale and sandstone. The No. 5 bed crops out along both the north
and the south sides of Locust Mountain and along the north side of Mahanoy
Mountain. The Enterprise fault, a strike fault along the north limb of the Locust
Mountain anticline, has cut the Buck Mountain coal for a distance of about 2-%
miles, repeating the bed in places and eliminating much of the outcrop in the
western part of the area, (See sheets 1 and 2.)

The Buck Mountain bed has been mined extensively in the Scott, Alaska,
Excelsior=Corbin, Enterprise, and Locust Gap mines and locally in the Reliance,
Pennsylvania, Maysville, and Locust Spring mines as shown on Sheet 2 by the rel-
ative abundance of solid as compared with dashed contour lines. The thickness
of the coal decreases southeastward from about 7 feet in the northern part of the
mapped area to 3 feet in the southern and eastern parts of the mapped area. Mining
of the Buck Mountain bed in the Locust Spring mine has been very local, possibly
owing to the irregularity in thickness of the coal. The average thicknesses of
the bed and its included coal in the mined areas were 5'5" and 4'2", respectively.

The coal in the Buck Mountain bed is typically bright in luster and often
breaks to small cubical or rectangular fragments whose faces usually exhibit
conchoidal fracture or contain whitish deposits that the miners call “bird-eye.”
At several places it has been noted that the bed has a high fusain ("mother-of-
coal”) content.

A local coal bed, which lies approximately 50 feet stratigraphically above
the Buck Mountain bed in the Locust Gap mine area, was exposed in two prospect
trenches where it is from 3"0" to 2'4" thick but contains a large percentage of
waste,

SEVEN-FOOT (NO. 6) COAL BED

The Seven-foot coal bed, which lies about 90 feet stratigraphically above the
No. 5 bed, has been found in tunnels and by exploratory drilling throughout the
mapped area. Extensive mining in the bed, however, was done only in the Alaska
basin portion of the Enterprise and Alaska mines and in the north basin of the
Locust Gap mine. Correlation of the bed with its equivalent in the west-central
part of the Mount Carmel quadrangle is not positive because the workings in the
two areas are not connected.

In most of the mapped area the Seven-foot bed contains such ahigh percentage
of interbedded carbonaceous claystone that mining is unprofitable.

The coal content of the No. 6 bed averages only 2 feet where mined in the
central and southern parts of the mapped area, but increases to 5 feet at the eastern
border. In the mined areas the average thickness of the bed was 3'10", and the
average coal content 2'10", the waste being 26 percent. On the north dip of the
Alaska basin, in the area between the Alaska and Enterprise mines, mining suggests
that the Seven-foot bed consists of two splits with as much as 40 feet of rock
between.

SKIDMORE (NO. 7) COAL BED

The Skidmore bed was mined in the Locust Spring and Locust Gap mines only.
Elsewhere its presence in the mapped area was verified by crosscut tunnels and
diamond drilling. The Skidmore bed crops out along the north side of Mahanoy
Mountain and on both the north and south sides of Locust Mountain. It has been
strip-mined in the extreme southwestern part of the mapped area, where the Mahanoy
basin ®spoons out.” In mined areas the average thicknesses of the bed and its
included coal were 3'4" and 2'7", respectively, but wide ranges above and below
these averages were reported.

MAMMOTH COAL ZONE

The Mammoth coal zone generally consists of three principal coal beds,
called splits, except in the North basin where there are two. The splits join or
divide abruptly as shown on the correlation diagram on sheet 3.

These principal beds of the Mammoth coal zone are called the bottom, middle,
and top splits and are designated in this report as No. 8, No. 8%, and No. 9,
respectively. In addition to these beds, a split off the top split, designated as
the 9B, occurs locally below the top split in the southeastern portion of the mapped
area., The bottom split (No. 8) generally is a distinct bed separated from the other
splits by 30 to 50 feet of rock, but this parting or divider thins to only a few inches
in places. The parting between the middle and top splits consists of hard, gray,
medium to coarse-grained sandstone that is interbedded with 1 to 10 feet of silt-
stone. The sandstone is conglomeratic in places. It ranges from 10 to 40 feet
in thickness but over considerable areas is so thin that the middle and top splits
can be mined together.

Bottom split (No. 8) of the Mammoth coal zone. The No. 8 bed, or bottom
split of the Mammoth coal, is a very persistent bed and is generally easily recog-
nized. It crops out in many places in the mapped area and has been mined exten-
sively both underground and on the surface. Because of its persistence, the ease
with which it is recognized, and the widespread mine workings in it, this bed is
often used as a reference datum or key bed in determining the stratigraphic positions
of other beds or in depicting the structure of the area. A thin, black, carbonaceous
claystone, underlain by brown siltstone that characteristically contains large
ironstone concretions, underlies the No. 8 bed in most of the mapped area.

e coal content of the No. 8 bed averaged 6 ‘3" in mined area’s and was found
to have its greatest average thickness of nearly 9 feet in the eastern part of the
Alaska mine area. The bed thickness in all mined areas averaged 7'0 ",

In the mapped area the coal of the bottom split consists of approximately
equal amounts of bright and dull coal in variable layers from 1 to 2 feet thick.
It is a very hard bed and cannot, except with much difficulty, be mined with a
pick but must usually be blasted.

Middle split (No. 8%) of the Mammoth coal zome. The middle split of the
Mammoth coal zone is present throughout the mapped area except in the Locust
Gap mine. The absence of the No. 8! bed in that mine may be due to lensing out
of the coal or to merging into either the top or the bottom splits. Coal thicknesses
do not appear to verify the latter hypothesis, hence it is assumed that the bed has
lensed out, The average thickness of the bed in the mined areas was 6'8", of
which 5'8" was coal.

Local (No. 9B) coal bed. A fourth coal bed in the Mammoth zone occurs
locally in the Locust Spring mine, where it splits from the bottom of the No. 9
bed and is as much as 25 feet below it. This relationship is the basis for the
authors’ designation of the bed as No. 9B, although operators have called it a
Mammoth leader. It was mined both underground and by surface “stripping on the
northern side of Mahanoy Mountain, where it consists of 3'6" of coal.

Top split (No. 9) of the Mammoth coal zone. The top split (No. 9) of the
Mammoth coal zone is worked in all the mines of the area except in the Alaska
and Reliance mines. It was cut in workings of the Alaska mine but was not recog-
nized in the Reliance mine. The thickness of the No. 9 bed ranges from 23 '4"
to 0'10", the greatest variation in thickness of any of the beds in the area.

Its average bed and coal thicknesses were 6'8" and 5'7", respectively.
The average thickness of the included coal was greater however, along a northeast-
trending zone through the Enterprise, Excelsior-Corbin, and Scott mines, where
tghe coal averaged 7 feet, and in the Locust Spring mine, where it averaged nearly

feet.

FOUR-FOOT (NO. 9%3) COAL BED

The Four:foot coal bed, one of the poorer coal beds in this area, is mined
locally in the Alaska, Locust Gap, and Locust Spring mines. It occupies a stratig-
raphic position between the top split of the Mammoth coal zone and the Holmes
coal bed and ranges almost completely across the 100- to 150-foot interval between
those two beds, approaching within 20 feet of either bed. The average thicknesses
of the bed and the coal in mined areas were 3'6" and 210", respectively.

HOLMES (NO. 10) COAL BED

The Holmes coal bed, at the base of the Conemaugh formation, occurs in
many places in the mapped area, and has been mined in all the mines. It is over-
lain, at vertical distances ranging from 2 to 20 feet, by a persistent stratum of
thin- to thick-bedded brown-weathering micaceous sandstone that ranges from
8 to 20 feet in thickness.

The Holmes bed is not only one of the most persistent coal beds in the area
but it is also characterized by low percentage of waste (14%4%). The average
thickness of the bed in mined areas was 4'7", of which 3'11" was coal.

LOCAL (NO. 10%) COAL BED

The designation No. 10% was assigned to a coal bed in the Hickory Ridge
mine in the west-central part of the Mount Carmel quadrangle. This bed also occurs
in the Maysville mine area (see sheet 1), where it lies about midway between the
Holmes bed and the Rough bed. Workings in this area showed that the thickness
ofI thf bed ranged from 1'S" to 9'5", and its coal content ranged from 1'5" to
6'10

Two coals of less than minable thickness were found between the No. 10 and
No. 10% beds in the eastern part of the area. One of them may correlate with the
No. 10Y% bed, but the relationship between these three beds is not completely
known. 1

ROUGH (NO. 104 COAL BED

The Rough (No. 10%) coal bed was found by development work in all mines
in the area but was mined underground in small areas in the Pennsylvania and
Reliance mines only, and was locally strip-mined in the Locust Gap mine. The
high percentage of waste in the bed (27%) made only the thicker portions of the
bed minable. In mined areas the bed averaged 4'7" in thickness, of which only
3'4" was coal.

Two coals of less than minable thickness were noted between the No. 10%
and No. 11 beds in the North basin. One of them may correlate with the No. 10%
coal bed.

LOCAL (NO. 10%) COAL BED

The No. 10% bed, which is locally present in the northeastern part of the
area, does not crop out but is found in workings of the Pennsylvania mine about
30 feet above the Rough-coal. The average thickness of the bed in mine workings
in the adjoining area to the north was 3 feet, of which approximatelv 24 percent
was waste. Minimum and maximum thicknesses of 1'4" and 10'2" have been
recorded.

PRIMROSE (NO. 11) COAL BED

The Primrose coal bed is found approximately 220 feet stratigraphically
above the base of the Conemaugh formation. It has been designated by various
names and has been mined either by surface stripping or by underground operations
in all the mines of the area. Both the roof and the floor rocks of the No. 11 bed
in the Locust Gap area are black earbonaceous claystone from 5 to 8 feet thick.
The thickness of the Primrose bed in the workings averaged 5'10", of which 4'11"
was coal.

ORCHARD (NO. 12) COAL BED

The Orchard (No. 12) coal bed normally lies about 100 feet stratigraphically
above the Primrose (No. 11) coal, but the interval increases to as much as 150
feet. This bed crops out in the deeper parts of the Shamokin, Mount Carmel,
Mahanoy, and New basins. It has been mined in the Scott, Maysville, Pennsylvania,
and Locust Spring mines. The bed averaged 9 '4" in thickness, but it contained a
high percentage (29%) of waste.

DIAMOND (NO. 14) COAL BED

The Diamond coal bed, the youngest minable coal in the mapped area, was
mined locally in the Shamokin basin area of the Maysville mine and in the Locust
Spring mine. Available measurements indicate that the Diamond coal ranges from
1'6" to 8'7" in thickness.
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