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GEOLOGY OF ANTHRACITE IN THE WESTERN PART PENNSYLVANIAN ROCKS areas where the Buck Mountain coal bed is not kr.nown to have been strike of the fault then swings back to its original east-northeast outcrops should start where beds are shown on the map and be extended mation, The resultant topographic bench generally identifies and is an
OF THE DELANO QUADRANGLE, PENNSYLVANIA Biocke: of Bpsiyivisiie b BN o B kiR et i mined the structure contours are shown as dashed lines. direction and from this point the fault displaces beds on the southern in the direction of the dip of the coal. aid in locating the Buck Mountain coal bed. Two splits of the Buck
ssiite, Gunilibne, siktons, alaystiie, sid ahale nbihedind with ins flank of the Delano anticline. Near the eastern edge of the mapped It was necessary to project some coal beds beyond their last known Mountain coal are present in this area; they are known as the Bottom
sarslstent soal hedls and meveral facal sl BaNE. wTle Tomer et of FOLDS area the Suffolk and Delano faults join. East of the junction the Suffolk points of occurrence. This has been done to showthe authors’estimate Split (No. 5) and the Top Split (No. 5T). The rock between these two
ehoes Psuinplviing inoabe Gaptind soen is) predssinly csogloskmiie fault continues to strike east-northeast. The fault dips south-south- of the extent of that particular coal bed and does notmean that the coal splits is carbonaceous claystone or siltstone containing scattered
INTRODUCTION snd dhe upipés par 1s. ehielly fine geninied, The conlibeds prohubily are; From. n?rth to south the major folds of the Western Middle anthracite east in the western part of the map area, east-southeast in the central is of minable thickness throughout its indicated extent. Local or lenses of sandstone, conglomeratic sandstone, and conglomerate. The
' . : . i ai. perbinbent Titkolew ieruic field within the map area are the Delano, Mahanoy City, Mahanoy, and part, and south-southeast in the eastern part of the area. In general, leader cpal beds less than 18 inches thick were not mapped. maximum interval between the splits is 80 feet in the Mahanoy City
: The Western Middle .anthracx.te‘ field is one of fou.r structural ba.sms Petisuslle: formubion—Toe Busavills Ditniion, SHbel soupinin the New B.oston llaas.ms or synclines, and the Delano, Girardville, and the dip does not exceed G5°. The stratigraphic displacement in most basin. The Buck Mountain coal is mined extensively, and both splits
in eastern Pennsylvania containing anthracite. This report describes : ; ) Frackville anticlines. localities is about 250 feet. The actual movement and displacement, » can be seen in the faces of the many strip pits in the area
the geology of the eastern end of the Western Middle field, which lies oldest Pennsylvanian rocks in the area, overlies the Mauch Chunk for- These major folds trend N, 55°-80° E d the di f thei ial h k FHERRES OF oL SE0s ; e ;
’ 3 - 0 L = 1
i ; e 3 o . i atsténn And akdedien i Allpglinhe Drngion. TEohmises wikiy st j 5% : , and the dips o .t eir axia owever, are no.t nown: 3 . ——— . s g e The Seven-foot (No. 6) and Skidmore (No. 7) coal beds are present
in the western part of the Delano quadrangle (see index map, sheet 2). st venletaihes il ot St b Gl O B e planes range from 70° N. to 55° S. The folds are asymmetric and their A tear fault in the vicinity of Park Place offsets the north limb of SRR B BT DRSLARE TRECSHESEOS b fipe 10 Mikdrsiies in the lower part of the Allegheny formation, They are about 120 feet
The mapped area covers .ab.out 19 square miles in Schuylkill County, il e in’ e s b, s Febiaation limbs subtend angles ranging from G0O° to 140°, The axes of the folds the Delano syncline. This tear fault and other transverse or oblique of coal beds in the area 'covered by this HEpoIS, Figures on the right and 185 feet, respectively, above the base of the Allegheny. Both beds
Pa. '.l‘h? town o.f Del.ano is in the east-central part of tl‘le area. I T R e s : plunge to the southwest in the western part of the Delano quadrangle. faults in the area have relatively small displacements that range from side °f the table show thickness of a.ll coal in each bed; figures on the are mined in the area. The average thickness of the Seven-foot coal
This is the 'mnth in a series of reports descr.1bmg different parts of TEE i 10}(') g i is’ e The basins become shallower and the anticlines more prominent to- a few feet to a few tens of feet and are in many places associated left 'S‘de."f the table show total thickness of all coal and all shale bed in mined areas is 4 feet 4 inches, of which 3 feet G inches is coal.
the Western I\fhddle field. Prevmus' reports, wh1c'h have bee.n prepared PrIbTae o e SRRy g sands[:one i il ward the eastern end of the Western Middle anthracite field. with shear zones in the coal beds. Most of the shear zones are elon- partings in each bed. ) ) " The Skidmore coal bed averages 5 feet 11 inches, of which 4 feet
by several different authors, are listed unde.r Literature cited; areas stoie yand icattered ’legnsZ; if ra, i re:i AR O The Delano syncline, the northernmost coal basin, is a relatively gate, oblique to the axes of the folds, have little or no apparent ver- Most of the coal and bed thicknesses were obtained from mine com- 11 inches is coal.
covered by these reports are shown on the index map of the Western o ; : gtay ¥y > : narrow flexure that trends east-northeast across the area to the eastern tical displacement, and are thought to represent transverse faults in pany data and were chosen to show an average of many underground The Mammoth coal zone is economically the most important grou
Middle field. sheet 2 formation consists mainly of gray conglomerate, conglomeratic sand- . . ; e P £ P b i M h h b b 11 d J p geoup
iddle field, sheet 2. S : B DR O W s e e end of the field. The fold is asymmetric, having a steeply dipping an early stage of development. Other shear zones appatently have no TBSE ETIONR. WEASUIARENLS CHlL may haes Beed B BotmEsy a{fecfte of coals in the Allegheny formation. In the mapped area the Mammoth
This report has been prepared to aid in planning exploratory, devel- ston-e, s gThe R Valie e 2 amd W, 3405 sosk southern limb and a moderately dipping northern limb. The Delano regular orientation. by deformation were not recorded. The maximum and minimum thick- zone is composed of the Bottom Split (No. 8), Middle Split (No. 8-%),
opmental, and water-control operations by showing: (a) the location P ty:h :ddl ftg' -l y . . 2) co anticline, which closely parallels the Delano syncline on the south, Mining is adversely affected by (1) faults with displacements greater nesses shown in this table and in the columnar sections (sheet 2) are and Top Split (No. 9). The Top Split may occur more than 100 feet
of all known coal outcrops (sheet 1), (b) the depth and structure of rep- FEdeat Lt [fu ©08 ShE SOIL A on, ! . also extends across the area, than the thickness of the respective coal bed, called “rock faults” by from all observed measurements along tunnels, mined coal measurements, above the Bottom Split; the stratigraphic interval betw
i G : Allegheny formation.—The Allegheny formation, at the base of which : : : St o i i i P BoF otk ey
resentatxve' coal beds (sheet 1), (c) the natural and artificial barriers is the Buck Mountain (No. 5) coal bed (White 1’900 824), ovetlies The Mahanoy City basin or syncline, which is separated from the miners; (2) areas in which the coal has been squeezed from between dnl_l GOLe s, OLISCClionS measured' by U. S. Geological Survey persor.mel. Split and the Middle Split ranges from 9 to 72 feet. All the coal beds
between mines and the structural relationships between the basins e Biee e b a;ld e i Cor’remau,hpgormat,ion g Delano syncline by the Delano anticline, is subparallel to both of the roof and floor rock, called “pinches”; (3) small folds that have Thickness ﬁgures have been onmitted from the table where few reliable in the Mammoth zone are mined extensively in this area and are charac-
(sheets 1 and 2), (d) the stratigraphy and intervals between coal beds S e e e rfximatel 50‘0 Bt these folds. The dips of the limbs of the Mahanoy City syncline gen- sheared, thinned, or thickened the coal, called “tolls”; and (4) shear data are available. terized by a rather low percentage (about 16 percent) of refuse.
(sheet 2), and (e) the nomenclature of the coal beds. . £ y erally are 50° or less. The syncline is almost completely truncated zones—areas in which the coal is so macerated or fractured by differ- : . L : In the mapped area all of the coals of the Conemaugh formation
Inf < e Seainid. i £ d throughout the mapped area. It is composed of conglomerate, sand- - . : Average thickness and range in thickness of coal beds in the western & :
nformation presented in this .r-eport was o tained, in part, from data o i el e R e near the central part of the mapped area by the east-northeast-trend- ential movement and extreme pressure that it cannot be mined profitably, part of the Delono guadrangle except the Holmes (No. 10) coal bed and the Primrose (No. 11) coal
shoivn on mine maps, 'cross sections, drill logs, and othef records.made i s’andstone ,are Zuore a,bundant i;l theg lower’ ) e ?ormacion ing Suffolk thrust fault. On the south the Mahanoy City syncline is A fault may increase or decrease the thickness of the coal bed by g bed, have been removed by erosion, and only the Holmes coal has been
avaflab!e b.y the Le}‘ugh Valley Coal Co. The cooperation of this or- e el P flanked by the Girardville anticline. In the eastern part of the map area thrusting or dragging one part of the bed over another. In some places mined. The Holmes coal bed is present in the southwestern part of
ganization is appreciated. gl The Alle hpel:l Form.ation o i e AT B G b the southern limb of the Girardville anticline is broken near the crest the thickness of the coal is decreased by squeezing as a result of Thicknesses the area in the Mahanoy City and Mahanoy basins. The coal bed ranges
Boyd R. Haley, Harold H. Arndt, Holly C. Wagner, Walter Danilchik, % dg y & =) I bedsslie Buck Mounaia (5, 5) by the Suffolk thrust fault. The subsurface extensions of the Mahanoy differential movement of the floor and roof rocks. Bed Bed Coal Percent- in thickness from about 2 feet to 19 feet in this area.
and Thomas M. Kehn, of the U. S. Geological Survey, aided in the field Sei/;a?::t (?\Irza.()) l;lgf:ll::ee?NSO?) eanz—th:ee ll:ceds (;zntl::nl\;ar:;noth City syncline and Girardville anticline are believed to die out east- number [Average Range Average Range agfcu of
; : ; : - r N . refuse
mapping of this area and the preparation of this report. 5 » e e e ) ward beneath the plate of the Suffolk fault. Ft In | Feuln | Ft In | Fe dn | Fie Ia | Ft In
zone (No. 8, No. 8-%4, and No. 9)—are present in the Allegheny forma Th h . Bpe i . COAL BEDS
: : g e southernmost major syncline in the mapped area is the Mahanoy 1 No data available LITERATURE CITED
tion. The Buck Mountain and the three Mammoth coal beds are mined hasin, “This i . . . . . . :
STRATIGRAPHY sy i W asin. is is one of the larger and more continuous synclines in the In the Western Middle anthracite field it has been a practice of the 10 i 7 o 5 11 0 2 13 0 20.2
: i i moéz::’::lszegr:n:tjo: —-e’;'lfeoacso::emai ahre:;tmation i e B Westetn Middle field. It extends eastward from the central part of the mining companies to designate a coal bed by a number, a name, or 9 10 1 1 8 22 & 8 7 1 0 20 0 14.9 Ashbxfmer, C. A, 188?’ First report of progress in the anthracite coal
Rocks of late Paleozoic and Cenozoic ages crop out in fhf m.app.ed oy hg o N e i dg ' 1; . ‘ - field to a point a little beyond the eastern limit of the mapped area. both, No attempt has been made prior to this series of reports to 8 5 2 1 2 15 5 i 4 0 6 12 11 16.1 region: Pennsylvania 2d Geol. Survey Rept. AA, 407 p.
area. The rocks of late Paleozoic age here ?omprise the Mississippian ;V ic hlsAile h° m:s ( e )Ecoa. eh (Lo man;l 113 E pl; f’)’ i The dips along the limbs of the syncline range between 25° and 50°. standardize the nomenclature between the different mines because 8 e oY E 48 e 164 Danilchik, Walter, Rothrock, H. E., and Wagner, H. C., 1955, Geology
Mauch Chunk formation and the Pennsylvanian Pottsville, Allegheny, e kg heg N o;mlal.uon. rcciasxon zs re:ovezoa(l) fo £ F l:)mgnon The Frackville anticline, which separates the Mahanoy and New (1) coal beds in isolated mines were named before they could be cor- 7 5 11 1 0 06 7 £ 11 1 9 12 0 16.9 of anthracite in the western part of the Shenandoah quadrangle, Pa.:
and Conemaugh formations. The Cenozoic rocks are assigned to the 4 ch Bo p.arttcl) tMehmappeb s u;a Y eet oftthe s Boston synclines, also trends east-northeast across the area. It trends related, (2) gaps exist between adjoining workings, (3) both the struc- i Mo data available i U. S. Geol. Survey Coal Inv. Map C 21.
Quaternary system and ?onsist of unconsolidated stream .deposits that ?zugf rren:.ams. mct eos:da:foyraas°1rnblrt:;nes;edsstte::ePasl;k:tonee :;’:a: subparallel to the Mahanoy basin and is probably the major structural ture and the lithology are complex, (4) outcrops are scarce, and(5) it is L No dara available Haley, B. R., Arndt, .H. I:I., Rothrock, H. E., and Wagner, H. C., 1953,
are composed of clay, silt, sand, and gravel; talus deposits that occur s i 1; lomp ; g ly q ; ? b feature separating the Western Middle and Southern anthracite fields. difficult to change established mining records. 6 4 i 1 2 d4 2 3 6 2 12 0 19.2 Geology of anthracite in the western part of the Ashland quadrangle,
at the bases of the steeper mountain slopes; and deposits of stream- st?;le, scatltired e?ses GO CORGIMMNIEAL S, SRR CORLE . B Although coal beds locally are mined across the top of the anticline, The names of the coal beds used in this report conform with the no- ST 5 5 1 & 0 L 4 73 & 9 0| 134 Pa.: U. S. Geol. Survey Coal Inv. Map C 13.
transported mine waste that include varying quantities of detrital coal. FOECO0a eh sho S i 1(xinp.ort1nce e p:itesent mThe por wnho it is in a regional sense the major anticlinal feature of this part of menclature used by the authors in previous reports. These names do 5 11 0 4 1 25 0 8 9 3 0 14 7| 204 Haley, B. R., Arndt, H. H., Rothrock, H. E., and Wagner, H. C., 1954,
These deposits of stream-transported mine waste are in many localities ;]{Jel Conemaugo : a:i 1; Mol i Nm ltle ma?ied nten B s T Pennsylvania. The New Boston basin or syncline, which lies to the not agree in some cases with those used in the Second Geological 3 No dataavailable Geology of anthracite in the eastern part of the Ashland quadrangle,
the sites of valuable accumulations of detrital coal, and those large olmes (No. 10) and Primrose (No. 11) coal beds. south of the Frackville anticline, extends into the southwestern part Survey of Pennsylvania (Ashburner, 1883, p. 84-88), and they do not 2% No data available Pa.: U.S. Geol. Survey Coal Inv. Map C 14.
enough to be economically important are therefore shown on the out- of the map area. The Eisenhuth Run anticline flanks the New Boston agree in some cases with the nomenclature used by the mining com- 2 4 6 £ W 5 2 A 0 8 3 B 51.8 Kehn, T. M., and Wagner, H. C., 1955, Geology of anthracite in the
eastern part of the Shenandoah quadrangle, Pa.: U. S. Geol. Survey

crop map (sheet 1).

MISSISSIPPIAN ROCKS

The Mauch Chunk formation crops out in the northern part of the
mapped area on the north flank of Locust Mountain and in the valley
occupied by Messers Run. In the southern part of the area the forma-
tion crops out on the crests of Frackville and Eisenhuth Run anticlines
in the valleys occupied by Hosensock and Codorus Creeks, respective-
ly. Approximately 1,500 feet of the upper part of the formation is ex-
posed in the mapped area.

The strata that comprise the Mauch Chunk formation consist mainly
of red claystone, shale, siltstone, and fine-grained sandstone; but green
siltstone and fine-grained sandstone, red or green medium- to coarse-
grained sandstone, and scattered lenses of gray or green conglomerate
are also present. Some of the beds locally appear to be lenticular.
The contact between the Mauch Chunk formation and the overlying
Pottsville formation is gradational, and is mapped at that horizon be-
low which the beds are predominantly red and above which they are
predominantly gray, green, or brown.

STRUCTURE

The anthracite fields of Pennsylvania are northeast-trending compos-
ite synclines that range from 24 to 66 miles in length and from a frac-
tion of a mile to 10 miles in width., The Western Middle anthracite field,
one of the larger of these composite synclines, is about 36 miles long
and attains awidth of about 5 miles. This field consists of several over-
lapping anticlinal and synclinal folds, some of which have been broken
by longitudinal thrust faults that trend northeast, usually subparallel
to the axes of the folds. The component anticlines and synclines are
best developed along the southern margin of the field, where they range
from 10 to 20 miles in length. In contrast, flexures in the northern part
of the field are generally only a few miles long.

The principal synclines that contain coal and some limbs of such
synclines that are truncated by thrust faults are called basins by the
miners, a practice that is followed in this report.

The structure contour map (sheet 1) shows the structure of the Buck
Mountain (No. 5) coal bed by contour lines drawn at 100-foot intervals
on the bottom of the coal bed. The structure contour map was com-
piled chiefly from data plotted from coal company mine maps. In those

panies in the mapped area.
In this report a coal bed is described as persistent, nonpersistent,

local, or as a leader. A persistent coal bed can be traced laterally
throughout a basin and can be correlated with a bed in the same strati-
graphic position in adjoining basins in the Western Middle field. A non-
persistent coal bed is recognized and correlated in several of the
basins, but it is not continuous. A local coal bed cannot be correlated
across a basin or between adjoining basins, and generally cannot be
traced for more than 3 or 4 miles. A leader coal bed is present in only
a small area, and where first named was so near a well-known or eco-
nomically important coal bed that it served as a guide or marker for
that bed. It may or may not merge into the persistent coal bed and
may be separated in some places from the persistent bed by a strati-
graphic interval of as much as 40 feet.

Coal beds are rarely exposed in natural outcrops, owing to the cover
of soil. The outcrops as shown on sheet 1 are in the position that
they would occupy if the coal were projected through the soil to the
surface of the ground. These positions may not agree with the blooms
of weathered coal which, because of soil creep, are generally found
lower on the slope than the original outcrop. Explorations for coal

syncline on the south. It extends across the southern part of the area,
and it is the only anticline over which the coal-bearing strata of the
Western Middle and Southern anthracite fields are not connected.

FAULTS

The principal faults in the area, the Delano and Suffolk faults, are
thrust faults that generally parallel the axes of the folds and are the
result of compression. The Delano fault trends east-northeast across
the central part of the area. In the western part of the area it fractures
the southern flank of the Delano anticline. Near the eastern border of
the map area it joins the Suffolk fault. The Delano fault dips south-
southeast at angles of 35° to G0°. The stratigraphic displacement in
most places is less than 200 feet; however, the actual amount of move-
ment is not known.

The Suffolk fault trends east-northeast in the western part of the
map area, breaking the southern limb of the Girardville anticline near
the crest of the fold. Near the central part of the area the strike of
the fault changes to north-northeast and the fault truncates the Girard-
ville anticline and the south limb of the Mahanoy City syncline. The

COAL BEDS MINED IN THE AREA

There are nine coal beds that are mined in the mapped area; these
are, in ascending order, the Lykens Valley (No. 2), Buck Mountain
Bottom Split (No. 5), Buck Mountain Top Split (No. 5T), Seven-foot
(No. 0), Skidmore (No. 7), Mammoth Bottom Split (No. 8), Mammoth
Middle Split (No. 8-)5), Mammoth Top Split (No. 9), and the Holmes
(No. 10). Of these the two splits of the Buck Mountain coal and the
three splits in the Mammoth coal zone are most extensively mined.

The Lykens Valley No. 2 coal bed is near the middle of the Potts-
ville formation. There has been little mining of the No. 2 coal in the
mapped area. The coal constitutes only 50 percent of the total thick-
ness of the bed in some areas, and generally the bed in the principal
synclines is at depths unfavorable for mining. The minable coal ranges
in thickness from a few inches to almost 4 feet.

The Buck Mountain coal bed, considered to be the basal bed of the
Allegheny formation, overlies the resistant rocks of the Pottsville
formation and underlies the less resistant rocks of the Allegheny for-
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