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INTRODUCTION

This report is the fourth in a -series describing the coal deposits of
the anchracite fields of Pennsylvania. The chree previous repors—
Maps €3, €7, and C10 (Rothrock etal., 1950, 1951a, 1951b)—and this
seport of the U. S. Geological Survey’s Coal Tnvestigarion series com
plete the general description of the anthrcite fields in the Mount
Carmel quadrangle.

The Mount Carmel quadangle is near the center of the Western
Middle Anthracite field in the Appalachian Mountias i the east
central part of Pennsylvanis. (Sec index maps of Pennsylvania and the
Western Middle field, sheet 3.) The southeastern pare of the Mount
Carmel quadrangle contains about 944 square miles, most of which is
in Northumberland County; the remainder is in Columbia and Schay!
kill Counies. The town of Mount Carmel is at the northem boundary

of the area; Locust Gap and Locusedale are near the western and
castern boundaries, respecuively

This repore has been prepared to aid in planning explorstory
developmental, and water-control operations by showing: (s) the
location of all known coal o

and. ocher structy

(€) the narural and erificial barriers becween min
eelationships berween the various basins (sheets |
stratigraphy and intervals becween coal beds (sheet 3), and (c) »
standard nomenciature of the coal beds (sheet 3)

The information presented in this report was obuained in past from
actual and theoretical data shown on mine maps, cross sections, core
drill records, and other information made available by the Philadelphia
and Reading Coal and lron Co., the Raven Run Coal Co,, the Lehigh
Valley Coal Co., and by John P. Brophy, Stase Mine Inspector

STRATIGRAPHY

Rocks of the Carboniferous and Quatemary systems crop out in
the mapped area. The Carboniferous rocks are, in ascending order, the
upper pait of the Mauch Chunk formation (Mississippian series), the
Pottsville, Allegheny, and the lower part of the Conemaugh formarions
(Pennsylvanian series). Alluvium has been deposited along stresms
upon the eroded surface of these Carboniferous rocks. (See columnar
sections, sheet 3.)

MISSISSIPPIAN SERIES
Mauch Chunk farmation

The Mauch Chunk formation consists predominantly of lenticular
fine-grained red sandstone and red siltscone with occasional thin beds
of red claystone. Along Big Run, sbout & quarter of 2 mile east of the
aes, the upper 1,864 ft of the Mauch Chunk is exposed; red sandstone
and siltscone make up 80 percent of the exposure and red claystone
the remaindet

The Mauch Chuak formation crops out in the souchern part of the
area only, its northern limit being in the south side of Mahanoy
Mountain. The base is nor exposed in the mapped area, consequently
the total thickness of the formation is not known. The top of the
formarion is grad

onal with the overlying Pousville formation, and
d ac that horizon below which the beds are

the contact is mapy
predominandy red and sbove which they are predominantly gray,
green, ar brown.

PENNSYLVANIAN SERIES

‘The Pennsylvanian rocks are composed of conglomerate, sandstone,
siltstone, claystone, and coal. The coal beds are the most persistent
of these tock tzpes. The other rocks vary rapidly in lithology both
ventically and lisesally

Pottsville formation

The Pousville formation, which conformably overlies the Mauch
Chunk formation, includes the oldest Pennsylvanian rocks in the area.
This fotmation is composed mainly of conglomenate, interbedded with
subordinate amounts of gray, green, or brown siltstone and sandstone.
Siltstone snd ssndseone are mo

abundant in the lower pare of the
formation, The conglomerate pebbles consist mainly of milky quarcz,
auartzite, black and dark-green chert, black and brown claystone, and
gy e green sandsione in s well-indurared, medium-grained sand
marix. Red siltsione and sandstone pebbles are common in the lower
part of the farmatioa. The formation is characterized by abrupt lateral
changes both in lichology and in thickness. Itis very resistant to crosion
and forms high promineut ridges. The thickness of the Poasville
formation in the mapped area ranges from 900 t 1,000 ft

The Lykeas Valley No. 2 coal is the only persistent coal bed in the
Poutsville formation within the mapped ares. Two coal beds of local
importance occar sbove the Lykens Valley No. 2 coal.

Allegheny formation

‘The Allegheny formation, which conformably overlies the Pottsville
formarion, coatains the most impormanc coal beds in the ares. The
base of the Allegheny is placed ar the bottom of the Buck Mountain
(No. 5) coal bed (White, 1900, p. 824). Other important coal beds in
this formation in upward succession are as follows: the Sevea-foot
(No. 6), Skidmore (No. 7), Mammoth zone (Nos. 8, 8%, and 9), and
the Four-foot (No. 9%) beds. Conglomeraes, sandstones, siltswones,
claystonss, and coal beds of Jesser imporaance separate these majot
coal beds. Tn some places » light-brown siltstone containing large
avoid ironstone concretions occurs st the base of the Mammoth
Split (No. 8) coal bed and can be used for comelation. A
ive-bedded conglomenatic sandstone above the Mammoth Top
split (No. 9) coal bed is also locally useful for comelation. The
Allegheny formation ranges in thickness from 347 ft in the norch
western comer of the ares (o nearly 600 fc in the east-cenumal part

Conemaugh format

The Conemuugh formation lies conformably oo the Allegheny
formation. At the base of the Conemaugh is the Holmes (No. 10)
coal bed (Lohman, 1937, p. 46). Seven persistent coal beds and several
local coal beds occur in the lower pare of the farmation. These beds

glomerate occur above the Holmes, Little Orchacd, and
Litle Tracy coal beds. (See columnar section, sheet 3.) The upper
part of the formation has been eroded, leaving oaly the lower 1,100
i in the scex covered by this report.

QUATERNARY DEPOSITS

Unmapped deposits of boulders, gravel, sand, and silt occur in the
valleys but are covered in many places by refise from the mines and
beeakers

STRUCTURE

Each of the Pennsylvanis acite eld

mposite syacline
consisting of & group of falds, some of

which have been faulred

ghly pacallel over

he general wend of these folds is norh
easrward. The synclines are called basins by the miners, a pracice thar

is followed in this repore. The term generally desig

res & complete

syncline con

o 3 trough and two limbs, some places it is

applied to the truncated part of & faaleed

ine. as i the
New; and Locuse Summit basins. (See cros section A”—A"" and
BB sheet 3

The mapped ares includes the south half of thy
chat is the Western Middle field and extend

posite syncline

rocks to include part of the non.coal-bear

the Lykens Valley No
of approximately 3,550
po

1.3

2,000 ft below sea leve

al bed

the projection of the

% it above sea level on the Locust Mountain antichne. (See cros
seetion DD, sheer 3.)
FOLDS
The folds in the ares are asymmerrical, with both northward. and

soushward.dipping axial planes

ne of the folds are

3 " AP-A
sheer 3); others are acute, as exemplified by the Mahanoy basin in the
south (cross section D-DY)

exemplitied by the Alaska basin in the north (cross sec

The principal basns, listed from norh o south, are the M
Carmel, Alusks, N

+ southwestward.plunging syncline thas di
pare of the mapped area. The North basin, 3 pr
this part of the Moun: Carmel quadrangle, extends across the mapped

srea. It is essenially the morth lim

i  busin that has been truncared
ap faalc. The limb has been foked inwo minor anri

n basin
f the Locust

 Mahanoy basia, is the largest in the area. It is an

al syncine thar plunges eastward 00 fi deeper in

the castern part of the area than i

is complicated by close fol

Summit faules, which in turn decrease unsil they eventually merge
the limbs of the Mahanoy basir
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CROSS SECTIONS SHOWING THE STRUCTURE OF THE COAL BEDS IN THE SOUTHEASTERN PART OF THE MOUNT CARMEL QUADRANGLE
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Datum is mean sea level

Prepared in 1950 from data supplied by the Raven Run Coal Co.,
Lehigh Valley Coal Co.,and the Philadelphia and Reading Coal and
Iron Co.,with modifications by the U. S. Geological Survey.

GEOLOGY OF ANTHRACITE IN THE SOI

.
FAULTS

Most faulrs in the ares are thrusts and are the resule of compression
The largest faults ace longitudinal and are parallel with the strike of
the folds. The most promunent of thesc is the Loc

Gap fault, which

sraverses the entice area; others of imporance are the Germany

Locuse Spring. Locust S

wdale fauls. The Locust G

fault cuts the beds at angles ranging from less than 1

13" and displaces them a5 much 23

> mote than

00 ft. Folding subsequent to the
development of this faule has ilted the fault plane so thar st depth it
now dips from sbout 3% S. in the western pare of the area to almest
60°S. i the eastem part of the atca. The Germantown fale, and other
faults that are hranches of the Locust Gap fault, apparently formed in
the eastern pare of the area as the Locust Spring and Locust Summit

faules died out
The Locust Spring fault, 3 prominent feature in the southwestern
part of the Mount Carmel quadrangle, and the Locust Summit faul
prominent in the western part of this ares, are both castward-plunging
thrust faults that have been folded in such & manner thar the narth
dipping side is geometsically
t Spring and Locust Sums

about an area of

displacement
The Locustdale fault in the east-central part of the area represents
anocher type of longitudinal faule. Tt is @ high-sngle shear resy

from compression of the

which transects the beds ar angles runging from
15", is a north-dipping reverse fault along which younger beds in the
hanging wall are uplifted with respect to the older beds in the footwall

Oblique fuults which are 5o nexsly parallel wih the bedding thar

they cut only s few coal beds oceur ar angles of sbout 45° to the trend
of the major folds. Compared with the longirudinal faults they have
small displacements, but they are imporant in mining, Some have
caused shear zomes, in which the coal is sheared and crushed to such

an extent that mining is not profitable, or pinch faults. in which the

coal is squeezed om between the top rock and the foor rock

NOMENCLATURE AND CORRELATION OF THE
COAL BEDS

Coal beds in the antheacite felds are generally known as veins, fol
lowing very early custom. As the term “vein,” in geologic usage. refers
snger than, the
ble (© deposis of

to rabular mineral deposics that ase foreign to, and
rocks in which they bccur, the term s ot appli

coal. In this report, therefore, the coul deposis we called coal beds.

umbers, or by both, but

been correcred but many problems of correlation still exist beca

gaps between mine workings, comple

y of stracure and lithology
the scarcity of outcrops, and the difficulty of changing cstablished
records.

The aames of the cosl beds used in this report conform 1o the

consensus of usage nclaure of the

8 operators and o

previous reports of 5. These names do not necessarily agree
with those used io the rey

Pennsylvania which conformed to local usage only (Ashburner, 1483,

of the Second Geological Survey of

p. 84)
DESCRIPTION OF THE COAL BEDS

The coal beds in the mapped ares occur in the upper half of the

Poresville formation, throughout the Allegheny forn

mation. (See !

et coal beds thar oceur elsewhere in the anthracite

ion, and in the

Conemaugh ar sections,
fields have been removed by erosion from this area

Narural outcrops of coal are seidom found because of the cover of
soil. The outcrops shown on sheet 1 indicate the posicions on the
surface of the ground that the cosl would occupy if it were projected

through this cover. This posicion may ne
weathered cos! that are occasionally seen because such blooms, affected

agree with

by creep of the weathered soil, occur at v

slope from their original position. Exploration for the u
coal, therefore. should be started at the position of the ourcrop shown
on the map and extended in the direction of dip of the strats.

Cosl beds less than 1% ft (18 in.) thick are generally not recorded

d coal beds 18 in. or more thick, that occ

in this repors. Unna

within a relatively ares and are noe beasches or spl

beds, aze herein rermed “local” b

where mined or located by prospecting, Outcraps

pessistent beds are shown for Jon

of outcrop. They indicate the suthors’

i the position of the

horizon of the bed buc do not signify thac the bed s necessarily

minable cheoughour this extent
INTERVALS BETWEEN COAL BEDS

The fntervals becween the coal beds vary considerably. The incerval

between the No. & and No. 3 coal beds thickens eastward from 190 fe

360 it

incerval between the No. § and the No

in the western part of the ares

700 ft in the north 10 800 fe in the south

ne account for the gres
trend bas beea observed
THICKNESS OF THE COAL BEDS

The coal thicknesses shown in this report were obeained chiefly from

underground measuremen

made by the operstors. These messure

om & grest many such observations, wese chosen so

25 to reflece the normal thickness of the bed and irs in

for each unit mes. Messurements that were

ath

the average and range of thickness
the mapped aren. These figures generally are in agree

necessanily so, because the columnar sections represen
the ares and contain outcrop data, extzeme measurements in mines,
and dther dutx that may have been excluded from the thickness io the

wnit areas within the mines

AVERAGE AND RANGE OF THICKMFSS OF COAL BEDS MINED IN
THE SOUTHEASTERN PART OF THE MOUNT CARMEL QUADRANGLE

Thicknesses

Bed
number e

9"“1 “Range

b | B

f '

Average

COAL BEDS OF THE POTTSVILLE FORMATION
Lykens Valley No. 2

southen p oot

refuse, which iy i the arex covered by this

fepore. It is mine e Relunce

Mahanoy Moun
Alaska-Reliance

from 2 to 12 fr ahove the Lykens Valley N

the same bed as one tha seeurs in 3 similar p

Whites (No. 3) coal bed

The Whites (No

coul bed, which lies

i borh sides of Locust 3

Lykens coul, crops our ¢

|
\ ~ 7 wrowng ¢

NORTHERN
; FIELD
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P o
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F
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PHILADELPHL

e
v

SHOWING THE LOCATION OF THE ANTHRACITE FIELDS

d along the crest of Mal M

d jo the

ain in the south. The bed has

pped ares but it has been cut in bore holes
Spting mines. No reliable dara on thick

ness of the coal are available to the authors.

ifle and Loc

COAL BEDS OF THE ALLEGHENY FORMATION
Buck Mountain (No. 5) coal bed

The Buck Mountain (No. 5) coul, ac the base of the Allegheay

only major coal bed with more
of the No. 5 bed is especially varisble, ranging
136

3 in. within the mapped area
Seven-foot (No. 6) coal bed

coal bed and the Buck

9% ft in the

The interval between the Seven-foor (No. 6)
0l bed increases northwestward from 75
t0 & maximum of 120 ft in the norhwestern

ut oa both sides of Locust

and has been strip-mined in ¢
on the oorh
the west-central pare of the ares, south ¢
Mahanoy basin.

The Seven-foot coul has been mined underground in the north
western part of the area in the Alaska busin, in the east-cearral past of
the Mahanoy basin, and in the Laurel Hill mine. This bed is chickest

in the narthwestern atheastern parts of the mapped ares and

the northeastern part. The Seven-foot coal bed rnges from

Lin, 109 fc9 in. in thickness in the mapped ares and contsing
an avenage of 20 percent refuse.
Skidmore (No. 7) coal bed

The Skidmore coul bed, which is separsted from the Seven-foot cosl
bed by 60 1o 100 ft of sandstone and clayscone, cro

basins in the mapped ares. In the
mine three splits of the Skidmare bed by

and independent mining las exposed two spli
the Germantown mine. The Skido

e has been mined undergrou
in the Locust Spring, Locust Gap, and Pous mines, where the bed
ranges in thickness fram 1 fi 0 in. 10 14 ft 3 in. and has an average

tefuse content of 27.6 percent
Mammoth coal zone

The base of the Mammoh coul zone is 233 ft suracigraphically above

in coul bed. This

in the castem pare of the mapp

the Buck M erval, however, tends 0 increase

area. The Mammoth coal zone in
chis acea consists, in ascending order, of the Bowom Split (No. §) co,

2 local coal here called the Local Splic

) coal. The splits ate sepataced
iddle Spli
Borrom Splits of the zone vary considerably

by clayston

some localities the Middle Spiit and Top Splic were secorded and
mined a5 one bed, and in other places the Middle Split and Bottom
Split appear 10 merge. In many places the partings berween the splits

> thin chat the entite Mammoth zo0e is mined as one bed, as in

parcs of the Locust Spring, Locust Gap, Pors, and Germantown mines

In such places thicknesses as great a3 37 fc are recorded. The average
thickness of the coal in the zone, exclusive of waste and partings, is
196 6in

Muasesmath Botiom Spiit (Na. 8) cval hed. The Boteom Spiit (No. 8)

coul crops out in all the basins in the mapped wea and has been

extensively strip-mined. It is mined undes in the Locust Spring

its thickness ranges

9 ft, of which about 15 percent is refuse.

mmoth Middle Split (No. 814) cual bed. The Mammorh Middle
ed, where it is mined separszely, is from 10 10 30 fr sbove
the Mammoth Bottom Sphic coal bed. The Middle Split crops out in
the New and Mabanoy basins in the southwestern part of the mapped
area. Teis 3 f 7in. 0 16 ft B in. thick in the Locusr Spring mine, where

it is mined as a sepurate bed

COMPOSITE OF
THE MAPPED AREA :

HEASTERN PART OF THE MOUNT CARMEL QUADRANGLE, PENNSYLVANIA

Lacal Splis (No. 98) coal bed. In the southwestern part of the mapped
atea, a few feet below the Top Splir. » local coal bed called the No. 98
by the suthors has been recognized but has not been mined. Imme
Jiacely west of the mapped arcs, this local bed was m

d by under-
ground methods and by surface uripping. As no conrespondiag coal

is found elsewhere in the mapped ares, it is assumed that the No. 9B

coal merges into the No. 9.

Mumsaih Top Split (No. 9) cval bed. The Mammoth Top Splic
(No. 9
secatigraphically above the Mammoth Borto

1 1o the cast

where present as s separate bed, lies approximately 30 fe
Split. Where the Middle
a5 100 fr sbove the

e north flank of Locuse
e mupped ares in the Locust
he Locust Spring, Loo

shown by miniog

nes the bed,

Alssk, und Relisnce
5 fc ) in o 17 f 6 i thick, and the included coal fas an average

thickness of 8 ft 6 in
Four-foot (No. 3%) coal bed

The Four-foor coul bed lies 30 to 180 fi stratigraphically above the
bottom of the Mammorh cosl zone. The larger interval is in the
southern pare of the mapped ares, in the Mahanoy basin, whete 3

atic sandstone inrervenes. The Four-fo

cong coal crops out in
all the basin in the mupped ares and hus been mined loclly in the
Locust Spring, Pors, Alaska, snd Reliance mines. The coal ranges in

thickness from Z-inch streaks tc

dearly 10 fi. The avenge chickness

of the bed in the mines is 4 fc 6 in., of which 18.2 percent is refuse.

Holmes Leader (No. 10L) cosl bed

The Holmes Leader is 3 local coal bed thac lies on che south dip of
the Mahanoy basin in the southeastern part of the mapped arcs. The
» mined but has been cat in tunnels in the Potts mine,

and occurs 10 1o 20 ft under the Holmes (No. 10) coal bed in that

stea. No informasion regurding thickness of bed o coal is aviilable

COAL BEDS OF THE CONEMAUGH FORMATION
Holmes (No. 10) coal bad
10) coul be:

The Holmes (No. at the base of the Conemaugh

formasion, ranges from 100 € the bottom of the No. 8

he Mammioth coal zone

ares, crops oat in all of the
major basins. It is mined in the Alsks, Relisnce, Locuse Spring,
Locust Gap, Potts, and Gennuncown mines, where the average thick
ness of the bed and its incloded coal is 3 fe 1 in. and 4 f 4 in

respectively

Halmes Top Spiit (No. 10T) coal bed

A local bed, the Holmes Top Splic (No, 10T) coal, spl =

Holmes coal bed in the central parc of che area. It has been n

an exploration trench south of the Merriam shaft of the Germantown

mine and in dismond drilling i the sume ares. The Holmes Top Splic

has been mined locally, bus formation on thickness is svailable

Drill-hole records show coal 6 ft 2 in. thick

Rough (No. 1014) coal bed

The Rough (No. 10%) coal bed, which is sbout 60 ft s

cigraphically

sbove the Holmes coal, is not a persistent bed. It crops out in the

Alaska basie west of L Mouniin, where it ha

een srip

mined. and also crops out in the Mahanoy, Locust Summit, and New

basins. The Rough coal has been mined underground in the
western pare of the arca and in the Mahanoy and Locust Summic

basins. The avenage thickness of the coal in this be
ares is about 4 fe

Local (No. 10%) cosl bed

The Local (No, 10M) coal bed is mined in the northwestern part of

the north side of Mahanoy M;
bed in the mined area is 3 ft 6 in., and 40 percent of this is refuse.
Primrose (Mo. 11) cosl bed

The Primrose (No. 11) coal bed is about 230 ft statigraphically
above the Holmes coal bed in the western pars of the srea and 130 to

MINE

RELIANGE

170 fo above it in the eustern parc. This thinning of interval, which
continues eastward into the adjoining area, is accounted for by lensing
of the conglomeatic beds abave the Holmes. The Primrose crops out
in all the majoe basins in the arex except che Alaska basin: it has been
mined in the Pors, Locust Spring, Locuse Gap, and Germantown
mines, The Primrose is one of the better coal beds in the ares and
averages abour 8 (¢ in chickness, with lile waste
Orchard (No, 12) coal bed

The Orchard (Ne
the Primcose coal. The intervening rock is mostly claystone. The
Orciard coal crops out in the North, Mahunoy
basins and has been mined und

12) coal bed is 80 to 100 fe seratigraphically above

Mouar Caemel

n che Pores, Locusc Speing,
and Reliance mines. This coal bed is Jocally 16 fc 1 in. thick, but its

average thickness is only 4 fr 3 in

Littio Orchard (No. 13) coal bed

The Little Orchard (No. 13) coal bed is about 130 fe stratigraphically
ahove the Orchard coal in the western part of dhe ares, but rhis interval
chins 10 60 ft in the east. The incervening strara coasist of claysones
Little Orchard
Mahanoy, and Locust Summit basins, where it has been cut ia runnels

and sandstones. The occurs focally in the New,

and diamond.drill holes in the Locust Spring mine and has becn mined

in the Pous mine. The average thickness o

15,5 percent of which is was

Diamnd (No. 14) cosl bed

No, 14) coal bed lies 230 fc s
I the mapped area the Dismond occurs in the New,

aphically above

Mabanoy, and Germantown basins and is misied in
the Germancown, Locust Spring, and Potts mines. The bed is 3 ft 3 in
1 12 10 in, thick and congins 30 percent of waste

Little Diamond (No. 15) coal bed

The Listle Diamond (No. 15) coal bed occurs about 20 ft above thie

Dismond coal in & tuntel xnd in local workings in the Locust Spring

and Pores mines, where the coal averaged 2 ft 10 in. in thickness.
Tracy (No. 16) cosl bed

The Tracy (N
clly above the Dias

16) coal bed fies approximately 180 ft strasigraphi
4 coal bed in the eastem part of the Mahanoy

basin, The Tracy coal has been mined underground in small sress in
the Pors and Locust Spring mines. The average chickness of the

Teacy bed in chis area is 4 f, 25 percent of which is refuse
Little Tracy (No. 17) coal bed

The Lirde
mapped ares

Tracy (No.
It occurs in the southeastern part of the ares in the

17) coul bed is the youngest coul in the

Muhanoy basin where it is approximately 200 f stratigraphically above
the Tracy coal. The Lictle Tracy hus oot been mined but has been cuc
in dismond-drill holes in the Pots mine and in the Keystone water
level tunnel. Core-drill records show the bed to be 4 ft 8 in. thick and
the included coal 10 be 4 ft ehick
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