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" PREFACE

The present volume on Garrctt County is the third of a series of
reports dealing with the physical features of the several counties of
Maryland. Not only the geology and mineral resources of Garrett
County will be considered but also the physiography, soils, elimate,
hydrography, magnetic declination and forests.

The Introduction contains a brief statement regarding the location
and boundaries of Garrett County and its chief physical character-
isties.

The Physiography of Garrett County, by Cleveland Abbe, Jr.,
embraces a discussion of the surface characteristics of the region,
including a deseription both of the outward forms and also of the _
reasons for their cxistence. Dr. Abbe’s general report on the physi-
ography of the whole state in Vol. I of the Maryland Weather Service
and his detailed diseussion of the physiography of the adjacent region
of Allegany County are here supplemented by a detailed discussion
of the physiography of Garrett County.

The Geology of Garrett County, by George Curtis Martin, deals
with the stratigraphy and structure of the county. An historical
sketch is given of the previous work dome in this field, to which is
appended a complete bibliography. The chapter dealing with the
interpretation of the sedimentary record deserves espccial mention
since it gives an interesting history of this portion of Western Mary-
land.

A preliminary survey of the geology of Garrett County was made
by Mr. A. C. MeLaughlin under the auspices of the survey during
1897 and 1898 and the results of this work have been incorporated in
the present report.

The Mineral Resources of Garrett County, by Gebrge Curtis Mar-
tin, deals with the ceonomic wealth of Garrett County, contained in
its rocks. The existing mineral industries are described, and the
possibilities of new ones are suggested.

The Soils of Garrett County, by C. W. Dorsey, contains a discus-
sion of the leading soil types of the county and their relation to the
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several geological formations. This investigation was conducted
under the direct supervision of Prof. Milton Whitney, Direetor of
the Bureau of Soils of the U. S. Department of Agrieulture.

The Climale of Garrell County, by O. L. Fassig, is a valuable
digest of the leading climatic features of the county. Dr. Fassig is
a Section Direetor of the U. S. Weather Burcau in charge of the
Baltimore Office of that organization and has a thorough knowledge
of Maryland Climate.

The Hydrography of Garrett Counly, by H. A. Pressey and E. G.
Paul, gives an excelleut account of the available water power in the
upper Potomac basin. The authors are members of the Division of
Hydrography of the U. 8. Geological Survey and their paper is an
important contribution to the hydrography of Garrett County.

The Magnelic Declination in Garrett County, by L. A. Bauer,
contains mueh important information for the local surveyors of the
county. Dr. Bauer is the Chief of the Division of Terrestrial Mag-
netism of the U. S. Coast and Geodetic Survey and has been engaged
for several years past in making a magnetic survey of Maryland under
the auspices of the State Geological Survey.

The Forests of Garrett County, by H. M. Curran, with an intro-
duetion by G. B. Sudworth, is a eontribution of much significance to
the forestry interests of Maryland. Mr. Curran has studied the
forestry conditions of the county with much eare and has brought
together many important facts regarding the present and future pros-
pects of the lumber industry. Mr. Curran is a member of the For-
estry Burcau of the U. 8. Department of Agriculture.

The State Geological Survey desires to extend its thanks to the
several National organizations which have liberally aided it in the
preparation of many of the papers contained in this volume. The
Director of the . S. Geological Survey, the Superintendent of the
U. 8. Coast and Geodetie Survey, the Chief of the U. S. Weather
Bureau and the Chiefs of the Bureaus of Soils and Torestry of the
Department of Agriculture have granted every facility in the conduet
of tho several investigations, and the value of the report has been
mueh enhanced thereby.
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THE PHYSICAL FEATURES OF GARRETT
COUNTY

INTRODUCTION.

Garrett county is the westernmost of the three mountainous coun-
ties of Western Maryland. It is located between the parallels
89° 12’ and 39° 44’ north latitude and the meridians 78° 543" and
79° 303’ west longitude, and covers an area of 681 square miles.
The county is bounded on the north by the Mason and Dixon line,
which runs between it and Somerset and Fayette counties, Pennsyl-
vania; on the west by Preston county, West Virginia, from which it
is separated by an arbitrary line running north from the headwaters
of the Potomac river to the Mason and Dixon line; on the southeast
and south by the Potomac river, separating it from Grant and Mineral
counties, West Virginia; and on the cast by Allegany county, Mary-
land, the boundary being a straight line drawn from the top of Savage
Mountain where it is crossed by the Mason and Dixon line to the
middle of the mouth of Savage river.

Garrett county was formerly a part of Allegany county, which as
an independent division of the state, dates from 1789, when an act
was passcd by the General Assembly creating out of the then exist-
ing confines of Washington county a new county which should in-
clude all that portion of the state lying to the west of Sideling Hill
Creek. This continued to be the limits of Allegany county until
1872, when the General Assembly of that year created out of the
western part of the county the new county of Garrett, which was to
include all that portion of Allegany county lying to the north and
west of “a line beginning at the summit of Big Backbone, or Savage
Mountain, where that mountain is crossed by Mason and Dixon’s line
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and running thence by a straight line to the middle of Savage river
where it empties into the Potomac river.”” Several attempts were
made to establish this line, but they were unsuccessful until 1898,
when the Maryland Geological Survey was requested by Governor
Lowndes, in accordance with an act of the General Assembly of that
year, to accurately locate the boundary. The line was an extremely
difficult one to run since the points were not intervisible, and the
country rough and mountainous. The work was successfully accom-
plished at the close of the summer of 1898 and the line marked with
suitable monuments.

The county seat and largest town of Garrett county is Oakland,
which has a population of 1170 and is a prosperous summer resort and
local trading center. Other towns are Deer Park and Mountain
Lake Park, which are prominent summer resorts; Fricndsville,
Grantsville and Accident, which are business centers; and Blooming-
ton, Barnum and Blaine, which are mining towns.

Garrett county is essentially an agricultural region, the bulk of the
population being on the farms. Lumbering has been a leading in-
dustry in the past and is still of much importance. The mining in-
dustries are rapidly increasing in significance and will in the not very
distant future make this the leading mining region of the state.
About half the area of the county is underlain by workable coal,
which is as yet almost entirely undeveloped. There is also an inex-
haustible amount of the highest grade of fire-clay, none of which has
becn mined, except in the northeast corner of the county. Other
mineral products which may be made the basis of important indus-
tries are limestone and shale. Much of the shale is suitable for the
manufacture of brick of various kinds and some of the limestones
may be used in the manufacture of cement.

The facilities for transportation consist of the main line of the
Baltimore and Ohio Railroad which crosses the county from east to
west, the West Virginia Central and Pittsburg Railroad which fol-
lows the Potomac river along the entire southeastern boundary of
the county, the Confluence and Oakland branch of the Baltimore and
Ohio Railroad which extends up the Youghiogheny valley as far as
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Krug, and Jennings Bros. R. R. which extends up the Castleman
valley from a Baltimore and Ohio connection at West Salisbury,
Pennsylvania. The old National Road whieh extends aeross the
northern part of the eounty from east to west caused an early agri-
cultural development of that section, before the construction of the
railroads, and its rehabilitation to-day would be of much economic
importance.

The suceeeding chapters are devoted to a eonsideration of the
physiography, the geology, the soils, the hydrography, the elimate,
the terrestrial magnetism and the forestry of the eounty.

W.B.C.







THE PHYSIOGRAPHY OF GARRETT
COUNTY

BY
CLEVELAND ABBE, ]r.

Groeraruic PosiTion.

Garrett county is the westernmost of the three Appalaehian eoun-
ties of Maryland. The eastern boundaries of the eounty, viz., the
North Branch of the Potomae river and the arbitrary line running
from the erest of Big Savage Mountain, where it is crossed by the
Mason and Dixon Line, to the mouth of the Savage river, lic to the
west of the Alleghany Front, composed in Maryland of Dans and
Little Allegheny mountains. As these two mountains mark the east-
ern boundary of the Alleghany Plateau subprovinee in Maryland * it
1s evident that Garrett eounty lies wholly within the eonfines of that
division of the Appalachian Provinee. It is not confined to Mary-
land, but may be traeed into the adjacent states of Pennsylvania and
West Virginia. Indeed, it is known to exist from the Hudson and
Mohawk rivers on the north, to Alabama on the south, and many
miles westward across West Virginia, Kentucky and Tennessee to the
Ohio river. Garrett connty must thercfore be regarded as only a
small triangular seetion of a very extensive topographic feature.

Torograruic Districts oF tar County.

Although the general surface features of Garrett eounty eause
it to be classed with the plateau type, still it is found to be divided
into a number of smaller areas whose boundaries are well defined,
owing to marked changes in the character of the topography. These

1Md. Weather Service, vol. i, pt. ii, 1899.
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topographic changes are produced by the marked differences in the
resistance to weathering and erosion offered by the various strata
which lie at the surfaee, as the result of the two or three broad gentle
waves into which the whole group of strata have been thrown, and
from the peculiarly marked discrimination in choosing locations for
their ehanncls which the streams of the county have shown.

The topographic distriets into which the county may be subdivided
are most conveniently designated by the chief streamns draining them,
and are as follows:

The Potomuc Valley district, ineluding all that portion of the
county lying between Great Baekbone and Big Savage mountains
on the west and the Potomac-Georges Creek gorges on the east.

The Savage Valley and the Glades district, including the area
lying between the Backbone or Big Savage mountain on the east and
the Meadow Mountain-Roman Nosc-Halls Hill range on the west.

The Castleman Valley district, bounded on the cast by Meadow
Mountain, on the west by Negro Mountain and on the south by the
confluent southern ends of these two gradually converging ridges.

The Youghiogheny Valley district, or the western plateau region,
ineluding the Hoyes-Accident amphithcater. This district embraces
all that part of the county which lies west and northwest of the Ilalls
Hill-Roman Nose range and of Negro Mountain.

THE POTOMAC VALLEY DISTRICT.

Topoerarpuy.—The topographic features of the Potomae Valley
distriet are very simple. Along the western boundary of the distriet
runs the long straight crest-line of Great Backbone and Big Savage
mountains whieh 1maintain a remarkably uniform elevation of about
3000 feet above sca-level throughout their length. There is, however
a slight inereasc in elevation southward, for the crest rises gradunally
from a level of 2900 feet near the Pennsylvania line to 8400 feet
at the southwest corner of the county. This long even crest is prae-
tieally continuous save for the gorge cut in it by Savage river just
above its junction with the Potomae.

Between Grcat Backbone and Big Savage mountains, composed
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Fia. 1.—YOUGHIOGHENY RIVER CROSSING A NATURAL DAM OF MAIIONING SANDSTONE AT
OAK SHOALS.

Fia. 2.—YOUGHIOGHENY RIVER PONDED BEHIND A NATURAL DAM OF MAHONING SANDSTONI
ABOVE OAK SHOALS.

DRAINAGE OF GARRETT COUNTY,
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of Pottsville sandstone or conglomerate, and the eastern bounds of
the county, lies a range of broad flat-topped or gently arching hills,
of less resistant rocks, between 2600 and 2700 feet in altitude ncar
Savage river and to the north, but gradually inereasing in clevation
to the south. These hills are in many instances eapped by the sand-
stones of the Conemaugh and Allegheny formations and apparently
owe their table-like tops to the resistant nature of their cappings.
Between these hills, and nearly at right angles to the crest-lines on
the west, are deep ravines, often narrow and bounded by steep slopes,
and having flat bottom-lands. On the cast all the hills slope down
steeply and often precipitously, forming the western walls of the
deep narrow gorges occupied by Georges Creek and the North Branch
of the Potomac river.

As a rule these broad, flat hills are but expansions of more or
less narrow spurs which reach eastward from the erests of Great
Backbone and Big Savage mountains. Sometimes the counceting
ridges are very narrow, duc to the headwater growth of the same
streamns which have just been mentioned as dividing these hills one
from another. This set of headwater tributaries has developed along
yvielding strata in the Allegheny formation which come to the surface
just east of the crests of the Backbone range itself. Thus a set of
short, shallow, subscquent valleys often appears between the broad
castern hills and the upper castern slopes of the bounding range.

StructurE.—The arrangement of the strata of this distriet is quite
as simple as the topography. The whole distriet lies in the western
half of a broad flat-bottomed trough or synecline made up of several
series of limestones and weak shales, alternating with strong sand-
stones and conglomerates. Where the upper resistant sandstone of
the Pottsville formation is tilted upwards to the west, there the even
and enduring crest of Great Backbone-Big Savage Mountain has
been located. Since these beds dip toward the southeast and come
to the surface along a line bearing about 30° cast of north we find
that the mountain formed by them has a relatively gentle eastern,
and a steep, even precipitous western face, and that its erest follows
the same trend towards the northeast as do the beds themselves.
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The even-topped hills lying to the east of the Backbone range are
cut from a series of shales, sandstones and limestones which lie above
the strong Pottsville rocks and have gentle eastward dips. The hori-
zontal position of these beds near the Potomac and Georges Creck
valleys seems to have influenced the character of the hills. Where
these horizontal beds begin to curve upward along the eastern flanks
of the Backbone range, the weak shales of the Allegheny formation
are cxposed, lying just above the heavy Pottsville sandstone. This
series of weak rocks extends in a band parallel with the crests of the
mountains, and it is along this band that the subsequent valleys of
the headwaters referred to above have been developed.

Dramwage.—The drainage of this district is accomplished through
the North Branch of the Potomac river on the south and Georges
Creck on the north, the whole being ultimately carried off through
the Potomac river. The Savage river, which cuts a deep gorge
through the Great Backbone-Big Savage mountain range and divides
the distriet into a northern and a southern half, does not play any
important part in its drainage.

The precipitation falling on the eastern slopes of Great Backbone-
Big Savage mountain range, and on its bordering hills, is drained off
by means of a large number of short streams mutually parallel and
entering the North Branch of the Potomae river or Georges Creek
at right angles to the course of the latter channels. These streams
thus have courses down the dip of the strata and therefore have an
apparently consequent character. Their valleys, as has been remarked
above, are generally narrow, steep-sided and ravine-like in character,
with little or no flood-plain area and decidedly steep grades. Occa-
sionally, as in cases of Glade Run and Taurel Run, some more
yielding strata in the Conemaugh and Allegheny formations give
opportunity for lateral widening of the valley. Then the stream
reduces comparatively large areas along the course, to low rolling
meadows or even to flat marshy ground. Such instances are rare
and they seem to indicate loeal increase in the solubility of the rocks
rather than decrease in resistance to mechanical corrasion, or econdi-
tions favorable to local base-levelling.
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Stream terraces do not occur except along the valley of the North
Branch of the Potomac, and for a few rods back from the mouths
of the largest tributaries. They are very poorly marked indced on
the tributaries, although most of the streams show at their mouths
distinet flood-plains of the sand and debris which has been washed
down from the steep hillsides. The North Branch of the Potomac,
however, shows distinet terraces at several points in addition to its
well-defined but very rocky flood-plain. At Gorman therc are three
terraces, at altitudes of ten, twenty (the widest) and one hundred
feet above the present channel. At Bloomington there are four ter-
races, at levels of ten, twenty, fifty and three hundred feet above the
channel. The last terrace has an altitude above sea-level of about
1500 feet and is covered with gravel and cobble. These deposits
occur along the river road entering Bloomington from the south, and
in cuts in the streets of the village, but no traces of them were found
at other points on the North Branch. No terraces of any kind were
found by the writer or by Dr. C. C. O’'Harra along the valley of
Georges Creek.

The few occurrences are not sufficient to permit of close corrclation
being made with the terraces in other areas. It is quite probable,
however, that there is some relation between these terrace deposits
and those found in Allegany county." The characters of the deposits
in the two districts, and more particularly the relative heights
above sea-level, faintly suggest some possible former relation between
the 1500 feet terrace at Bloomington and the 820 feet terracc at
Cumberland.

StreAM ADpsustMENTS.—There are no striking relations between
stream courses and rock structure in the Potomac Valley district,
except in the cases of the North Branch and of Georges Creek
themselves.

Georges Creek occupies an axial position with reference to the
broad syncline lying between Dans and Little Allegheny mountains
on the east and the Great Backbone and Big Savage mountains on

18ee Md. Geol. Survey, Allegany Co., 1900, pp. 27-54.
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the west. In direction of flow it is in accord with the pitch of the
synelinal axis, thus it may be considered as a counterpart of the
ideal consequent stream.” The long and complex topographic history
of the Appalachians would throw doubt upon any attempt to show
that any stream is an ideal consequent axial stream. Nevertheless
since this basin contains the youngest Palcozoic rocks found in this
portion of the Appalachians it seems safe to say that Georges Creck
is the oldest apparent consequent stream here, if it is not really a
survivor of the ideal original consequent drainage which probably
existed for a time at least after the Appalachian folding attained its
maximum. The small tributaries to Georges Creek confirm its pres-
ent classification as a consequent stream, for they all enter at right
angles to its general dircetion, after having themselves followed ap-
parently consequent courses down the gently dipping limbs of the
syncline.

The North Branch of the Potomac also occupies in part an axial
position with reference to the southern portion of the same syncline
as that occupied on the north by Georges Creek. It presents, more-
over, an important point of resemblance to the latter stream in that
its northward course i¢ also with the pitch of the axis of the fold.
The meandering character of its now deep and narrow gorge points to
the conclusion that the strecam assumed its present direetion of flow
at a period when the constructional deformation of the land surface
had almost if not quite disappeared.

The smaller headwater streams of the tributary branches flowing
in from the west present the best examples, in this district, of aceu-
rate subsequent adjustment to structure. The best of these are to
be found at the heads of Sand Run, Glade Run, Shields Run, Three-
fork Run and Laurel Run.  All of these belong to the North Branch
of the Potomac river. Among the Georges Creek tributaries, Koontz
Run and Wrights Run show adjustment in its advanced stages.

In no instance has any one of these side streams succeeded in
pushing its headwaters to the west of the Great Backbone-Big

T8ee W. M. Davis, in Nat’'l. Geogr. Mag., vol. i, 1888, p. 203.
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Savage crest except the Savage river, which is fully discussed in the
following chapter. In one case only has a stream of the Glades
district established its sources to the east of that crest, and that case
is where a small tributary of Toms Lick Run has crossed the crest
just east of the Deer Park station of the Baltimore & Ohio railroad.

THE SAVAGE VALLEY AND THE GLADES DISTRICT.

Toroorarmy.—This district lies parallel with and west of the
Potomac Valley district. It is, therefore, bounded on the east by
the Great Backbone-Big Savage mountain range, while on the west
the long crest of Meadow mountain and its southern continuation
in the Roman Nose-Halls Iill range forms an equally prominent
topographic boundary. Thus the district is seen to extend from the
southern corner of the county in a northeasterly direction to and
beyond the Pennsylvania line. Throughout this distance the district
maintains an almost uniform width of about six miles.

As seen from the west the castern bonndary of the Savage river
district is much more striking than is that same boundary when seen
from the eastern or Potomac side. This is owing to the fact that
the west slope of the Backbone range descends much more abruptly
than does the east slope. This western view is also distinguished
from the eastern by the presence, half way up its ascent, of a range
of long low ridges or conmical hills, called Little Savage Mouutain,
Fourmile Ridge, Elbow Mountain, and the Little Mountain. This
range of subordinate elevation is always separated from the higher
one by a narrow valley of varying but always slight depth.

The western boundary of the district is similar to the eastern
boundary. The long even crest of Meadow Mountain on the north,
continued southward in the serrated erest of the Roman Nose-Halls
Hill range, descends sharply on its eastern face. This descent is
always interrupted by the presence of a range of lower hills or ridges,
such as Hoop Pole Ridge and Red Ridge, while between these ranges
and the main crest there is a much better defined narrow valley
corresponding to the one on the eastern boundary.

Between these two double crested boundaries lies a long shallow
3
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trough drained by the Savage and the Youghiogheny rivers. In the
northern portion of this trough the true valley floor is to be seen
in the broad, flat tops of numerous ridges, which extend southeast-
ward from the Meadow Mountain boundary.

TABLE OF ELEVATION OF MOUNTAIN CRESTS AND WIND-GAPS IN SAVAGE
VALLEY DISTRICT, GARRETT COUNTY.

Floors of < Wi1'4‘1001'51, ofi
b 7 Range of Central Hills. S il Savage.
Mountain. [ & Mountain,

-
% 2600/ Pennsylvania line. 2 2750/
2800/ o 0 27207
2781/ I~ 2700/ Walnut Hill 2600/ 2 28607/
2 2600/ Pea Ridge. s 2860/
27807/ o Turkey Lodge 2600/ The Elbow. g; 2820/
) 25007 Jenkins Hill, &2 2820/
27207 3 2600/ Peapatch Ridge 25507, [
= 2550/ Soloman Ridge. ¥
o 2650/ Tom Ridge. =

From the middle eolumn of the accompanying table it will be scen
that the crests of these ecntral hills are remarkably aeeordant in lying
for the most part between the 2500 fect and the 2600 feet contours.
It is also to be noted that numerous low gaps in the crest of Meadow
Mountain have an average elevation of 2770 feet, an elevation some-
what above that of Red Ridge (2700 feet), but only slightly below
that of Little Savage Mountain (2800 feet) and of the gaps in Big
Savage Mountain (av. 2805 fect). Although, as may be inferred
from this table, the old valley-floor is evident enough in this portion
of the district, it is by no means continuous at the present time.

Between the hills of the central range the present streams have
cut narrow valleys to depths varying between 300 feet and 900 feet.
These valleys are least deep in that portion of the district to the
north of Pea Ridge and increase in depth southward as far as the
Savage watergap in the Great Backbone-Big Savage mountain range.

The southern portion of the distriet, where it is drained by Green
Glade Run, Little Youghiogheny river and Cherry Creek, has the
same average elevation of about 2630 feet as that of the eentral
northern seetion. In this portion, however, the valley floor is a dis-
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tinetly continuous and gently rolling surface, with a few hills rising
to levels of 2800 feet or 2900 feet. The drainage is not ineised upon
the surface at all noticcably in this part, except where the southern
tributary of the Savage river is at work and in the extreme western
corner of the district, where tributaries of Rhine Fork are at work
upon hills rising somewhat above the general level.

StrucTurE.—The rocks of the distriet are the sandstoncs, limestones
and shales of the Lower Carboniferous formations which occur in
the Backbone range beneath the Pottsville formation, and in addition
the sandstones and shales of the Hampshire and the Jennings forma-
tions of Upper Devonian age.

This whole series of originally horizontal strata has here been
arched into a long anticline whose axis runs approximately parallel
with the axis of the Potomac synelinal trough to the east. Formerly
this arch was roofed over by the strong thick-bedded Pottsville sand-
stone and supported the Allegheny, Conemaugh, Monongahela and
Dunkard formations above, while its core was composed of the weak
red and gray shales of the ITampshire and Jennings formations. At
the present time the arch is without a roof and omly its two limbs
or sides remain in the resistant erests of the two parallel ranges of
Mecadow and Backbone mountains. Mueh of the soft yiclding core
of the old arch has also been removed and the beds have been worn
down to the almost even surface of the valley floor.

Sinee the parallelism of the boundaries of this distriet and the
dircetion of the main valley itself are so striking, it is of interest to
know that they are both traceable to the same cause, whicli, as shown
above, is the folding of the rocks into an arch and their subsequent
denudation, with the resulting parallel nountain ranges and valleys.

DRraINaGE AND STREAM ADJusT™MENT.—The drainage of this distriet
and the problems dealing with its development and adjustment are
of particular intercst because here, in the form of a low divide be-
tween the Savage and the Youghiogheny rivers, occurs a part of the
great continental divide between the waters flowing into the Chesa-
peake Bay by the Potomac river and the waters flowing into the Ohio

river by the Youghiogheny river. As a rule great divides as well
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as small ones are located upon some stratum or mass of comparatively
resistant rock. In a region which has long been exposed to subaérial
denudation this is so commonplace an oceurrence that an exception
in a single case is sufficient to attract attention. In this case where
the divide between two streams of considerable size lies neither along
the strong crest of Meadow Mountain nor along the equally suitable
crest of the Great Baekbone-Big Savage mountain range, but upon
the low-lying weak rocks intervening, the problems become doubly
interesting. Some consideration of the adjustments existing among
the smaller streams may throw light upon the problem.

It is found that on either side of the central valley the tributaries
of the two principal rivers have developed along lines determined
by the position and direction of a series of weak shales and lime-
stones (the Mauch Chunk and Greenbrier formations) which lie be-
tween the strong Pottsville sandstone forming the crests of Backbone
and Meadow mountains and the resistant but thinner and somewhat
weaker Poeono sandstone which maintains the lower crests of Little
Mountain, Little Savage Mountain and the Hoop Pole Ridge ranges.
The series of slight conical hills forming the Little Mountain range
owes its serration to the transverse cutting of the Youghiogheny
headwaters as they have struggled to wear down the Pocono sand-
stone and to establish thernselves behind it upon the Greenbrier lime-
stone. "In the northern part of the distriet, and at the same level
above the sea, we find similar gaps cut into the Pocono ridges of
Elbow Mountain and Red Ridge, Little Savage Mountain and Four-
mile Ridge. These gaps, however, are not all occupied by streams at
present, as their counterparts to the south. On the other hand, along
the limestone and shale behind these ridges there are found long
stream-filled valleys such as are not to be found behind the Littlc
Mountain range.

The dry wind-gaps of Elbow Mountain and Red Ridge were prob-
ably cut by streams in much the same fashion as the watergaps of
Little Mountain are now being worn down to the general level of the
valley floor. After being cut down to the general level they would
continue to wear away only as fast as the general level subsided.
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Having brought their gaps to the general level, the tributaries of the
Savage river seem to have gone to work more vigorously upon their
outer channels, cutting the deep trenches below the general level
which now characterizes this region. During this period of trench-
eutting some of the streams, working at greater advantage than otlers,
pushed out their headwaters rapidly along the valleys, already started
on the weaker rocks. The result was that the more active streams cap-
tured and led off by easier paths the headwaters of the less favored
streams. The watergaps oceupied by the weaker streams thus eame
to be deserted and now appear as wind-gaps while the pirate streams
incrcased their volumes and deepened both gap and valleys occupied
by them. For example, a decp dry wind-gap just east of New Ger-
many indieated the point where Elklick Run formerly erossed Red
Ridge. The more powerful and more favored Poplarlick Run has
worked around the corner of the ridge, intercepted the Elklick Run
waters and carried them off behind the ridge, leaving the ‘trunk of
the shrunken beheaded stream to drain only the eastern slope of the
ridge. In a somewhat similar way Twomile Run has been beheaded
at Piney Grove by the encroachments of Red Run.

Similar rearrangements of stream courses with reference to under-
lying rock-struetures, resulting always in more perfeet adjustment
of streams and divides to the bands of strong and weak rocks, may
be traced in various portions of this district. The eastern tributaries
of the Savage river, its enterprising southern tributary Crabtree
Creek, and the Youghiogheny headwaters all exhibit rather close
adjustment to structure. In frequent asso¢iation with these read-
justed streams, and particularly with the subsequents of the Savage
river system, are found marshy and swampy regions. They usually
occur along those portions of the present streams which were cap-
tured from earlier transverse streams. Marshy and swampy lands
are to be expeeted along certain strcams, where readjustment of
courses by stream piracy has been going on, but not in the locations
where they here occur. The capture of headwaters involves a
decrease in volume of the beheaded stream and a consequent decrease
in its carrying power, while at the same time therc oceurs an inercase
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in volume and an inereasec in power of the pirate stream. The
shrunken and weakened stream 1night well be characterized by
swamps about its head since there it is now subject to overloading
with the waste from its valley slopes. On the other hand the
inereased power of the pirate stream should tend to remove any
extra load about its headwaters and not to accumulate debris there
in suffieient quantity to obstruet its flow. Tt is, therefore, important
to note that in this district nearly every one of the swampy areas,
located on the topographic map, belong to the original headwaters of
the beheaded streams and also are situated above the points at which
the diversions must have been effected. They eannot, therefore, be
regarded as the results of the strecam-captures which have taken place.

A reasonable explanation for the marshy characters of the sub-
sequent headwaters of these streams may be found, however, by
appealing to the solvent power of underground and soil waters, par-
ticularly in regions of limestone rock where the rapid flow of surface
water is hindered. All these strcams have valleys located on the
Greenbrier limestone and its adjacent shales, and the captured head-
waters were thus located for some time while the trunk of the be-
headed stream was at work, unavailingly, upon the resistant Poeono
sandstone in the present wind-gap. Thus there was sufficient time
for the produetion of a flat swampy head valley even before the eap-
ture took place. After the eapture the pirate stream may have been
slow in pushing headwards its lower chaunel, or the whole upper
portion of the subscquent valley may have been lowered rapidly
through the ageney of solution to the new and lower level determined
by the level of the channel at its new point of erossing the resistant
and less soluble sandstone. In short, these marshy subsequents may
be explained as the result of chemical action, which, together with
mechanieal eorrasion, has progressed faster in the upper part of the
valley than in the lower. In some cases the present level of these
marshy tracts indicates that they antedate the stream diversion, in
other eascs they seem to have been produced since. In one ease, that
of Poplarlick Run, marshy ground occurs at both an old and a
new level. For a mile above the mill-pond at New Germany there
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is a marsh at the new level which has clearly been produced sinec
the diversion of the stream. At the 2500 feet contour the channel
rises rapidly until at 2620 feet it reaches the apparent old level still
occupied by Wolf Swamp, which belongs also to the Red Run drain-
age.

The southern half of this distriet from Beckman to the West Vir-
ginia boundary is drained by various tributaries of the Youghiogheny
river; among them are Deep Creek, the Little Youghiogheny river
and Cherry Creck. These streams all break through the Pottsville
ridge which forms the western boundary of this district and drain
into the Youghiogheny river.

This part of the distriet differs very strikingly in its topographic
form from the portion which is drained by the Savage river. These
westward-flowing streams are all small and sluggish and meander
through broad swampy valleys and have not cut any such deep gorges
as those oeeupicd by Savage river and its tributaries.

This part of the district is in its topographie form a broad and
gently-rolling valley, flanked on either side by a double ridge. The

inner and lower ridge is formed of the Pocono sandstone, while the
outer and higher ridge is form=d of the Pottsville sandstone and
conglomerate. Parts of this same general level, whieh is still so
perfectly preserved in the southern half of the district, may be seen
on the flat tops of the ridges between the tributaries of the Savage
river.

These broad, flat, marshy meadows are loeally known as “The
Glades” They represent former local base levels which the new
drainage has not yet destroyed.

At the State Dam, Deep Creek cuts through Hoop Pole Ridge
and spreads out to the east a number of weak streams to eolleet what
waters they ean from the low rolling country to the north of Oakland
and Mountain Lake Park. From its uppermost sourccs down to the
mouth of Marsh Run the channel of Deep Creek meanders over
marshy flood-plains of varying widths which are situated in moist
- low meadow-lands called Glades. In another place’ these Glades have

1 Md. Weather Service, 1898, vol. i, pt. ii, pp. 164, 165.
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been explained as basins of local baselevelling through meehanical
and chemical agencies, aided by the retardation of vertical down-
cutting at their outlets.

At Oakland the Little Youghiogheny river breaks through the ridge
in a similar manner and with its many meandering tributaries drains
a large area occupying the entire width of the valley for a length of
about 8 miles from northeast to southwest. The general character
of the topography and drainage is similar to that of the headwaters
of Deep Creek.

About 4 miles southwest of Oakland, Cherry Creek breaks through
the ridge and carries in a northwest eourse a drainage from a large
Glade area. The region southwest of Redhouse is drained by a simi-
lar stream which is tributary to Cherry Creek and finally through it
to the Youghiogheny river.

Returning to the problem presented by the location of the Savage-
Youghiogheny divide upon the shales of the Hampshire and Jen-
nings formations, rather than upon the hard crest of either the
Backbone or the Roman Nose ranges. It is clear from what has
been said eoncerning the Savage river tributaries that they are at
present aggressive streams which are extending their drainage area
both by capture and by encroachment. Their activity and that of
the Savage river itself are further evidenced by the deep narrow
ravines they are cutting below the general valley-floor and by the
deep gorge the Savage river has cut across Backbone Mountain. On
the contrary the Youghiogheny headwaters evervwhere show eom-
paratively weak currents, are assoeiated with much more mature
topography whose hollows lie anywhere from 200 feet to 400 feet
above the adjacent valleys of the Savage river tributaries, and thus lie
in general mueh eloser to if not upon the old valley-floor. Thus the
characters of both systems indicate that the Youghiogheny river
produced and occupied the valley lowland between the Backbone and
the Meadow Mountain ranges, that Savage river has recently begun
to encroach upon the territory of the Youghiogheny, that the conti-
nental divide at this point once rested upon the Backbone erest and
that now Savage river is gradually transferring it to the Meadow
Mountain-Roman Nose range.
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THE CASTLEMAN VALLEY DISTRICT.

Just west of the valley of the Savage river lies another valley,
which is drained in large part by the Castleman river. This valley
has had, probably, an origin quite different from that of the Savage
river, but has been associated with the latter in its development and
may therefore be considered next.

Torocrarmy anp STrRUCTURE.—While the headwaters of the Savage
and the Youghiogheny rivers have produced a valley-form out of the
soft core of a broad anticline or arech of rock which was originally
roofed by the massive Pottsville sandstones, the Castleman valley
occupics a natural trough or syncline, floored with a considerable
thickness of the Conemaugh and Allegheny formations, but under-
lain by the same massive sandstone.

The trough is in shape similar to one-half of a canoe, the bow
lying to the south, while the open waist lies some distance north
of the Pennsylvania line. The sides of the canoe are formed by the
upturned cdges of the Pottsville sandstone and appear as two long
even-crested mountains, Meadow Mountain on the east and Negro
Mountain on the west. These ridges coalescing to the south just
north of the valley of Deep Creck, are continued as one ridge in
Roman Nose and beyond.

Both ridges have erest-lines of singularly uniform height. The
maximum elevation of Meadow Mountain (3030 fect) is reached at
a point about two miles northeast of New Germany and at a point
about one mile south of the Pennsylvania line. Mecadow Mountain
maintains an average elevation of 2980 feet throughout, but Negro
Mountain rises from an clevation of 2900 feet at its southern end
to 3082 at a point about two miles south of the Pennsylvania line.

The crests of both mountains are now notched by dry wind-gaps,
and just at the southern end of the trough the waters of Cherry
Creek have cut a deep narrow outlet from the interior of the basin.
The striking uniformity in the levels of the floors and of the gaps
in Meadow Mountain has already been remarked. Their average
elevation was found to be 2770 feet. Negro Mountain has three
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well-marked wind-gaps. One, occupied by the road between Keyser
and Grantsville, has an elevation of 2880 feet; two miles south of
this lies a second at 2830 feet; the third is used by the road between
Keyser and Bittinger at an elevation of 2845 feet, and the tram-
road of the Meadow Mountain Lumber Company crosses Negro Moun-
tain at an elevation of 2780 feet. These gaps in Negro Mountain are
thus seen to be quite uniform in elevation also, although they stand at
a higher average level, 2834 fcet, than do those in Mcadow Mountain.

The area lying between Negro Mountain and Meadow Mountain
is a region of broad hills averaging 2800 feet in altitude to the south
and gradually declining to 2700 feet above sea-level to the north.
The mature and aceordant hills now found here, and the repetition
of the almost horizontal strata in eaeh hill from one boundary to
the other, indicate that this interior region was onee a gently rolling
and eontinuous valley floor, but at present the streams are tending
to incise their channcls below the general level of the former floor.
The resulting dissection of surface is most marked, and has been
carried to the greatest depth along the northern or lower portion
of the course of Castleman river, while the area to the south of “ The
Dunghill ” is much less sharply incised.

The slight difference in elevation existing between the average
height of the bounding mountain-crests and that of the ineluded
hills is a noteworthy and signifieant featurc of this distriet, as is
also the elosc aceord existing between the general level of the interior
and that of the wind-gaps in the same boundaries. These features
will be referred to below in considering the drainage of the distriet.

A series of beautiful terraces of eonstructive origin are well devel-
oped in the broader parts of the Castleman Valley espeeially for
about 4 miles above Grantsville. The main terrace lies at an eleva-
tion of about 2200 feet above sea-level and about 30 fecet above the
Castleman river. It is eomposed of well-stratified sand and clay
with a surface of loam. It will be more fully described in the
chapter on stratigraphy.

Draivacr axp Stream ApsustmMEXTS.—The drainage of the dis-
triet is, at present, accomplished by two sets of streams. Most of the
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surface water runs off through the channels of the headwaters of the

Castleman river flowing to the north, while a small portion of the

southern half is drained by Cherry Creek, which is a marshy tribu-
tary of the Deep Creek-Youghiogheny system.

The Castleman river has ineised its lower eourse the most markedly.
It is a stream overloaded by material brought in by tributaries or by
the waste from the valley walls and is in only a few places incising
its channel as a youthful stream. Quite in accord with this feature
is the meandering course of the channel and valley, being quite sug-
gestive of the flood-plain meandering of a stream in late maturity.

The tributaries of the Castleman as well at its headwaters exhibit
in like degree the tendeney to degrade their channels and fashion
trenches for themseclves. Many of them also show considerable
adjustment to the variations in resistance offered by the underlying
rocks. Thus, on the east, Chestnut Ridge and Saltblock Mountain
are separated from Meadow Mountain by a subsequent valley worked
out by Big Laurel and Meadow Runs. On the west the North
Branch of the Castleman has worked out a similar valley between
Negro Mountain and Ridgely Hill and “ The Dunghill.” Farther
south Pleasant Valley Run and other North Braneh tributaries have
worked out subsequent ccurses. The adjusted eourses of these tribu-
taries, the meandering course of the Castleman and the mild,
accordant character of the gencral topography indicate that this river-
system and its basin have been, at one time, close to the completion
of a eyele of river history. The narrower valleys, now filled by parts
of the course of the Castleman and its two main branches, indicate
youthful conditions, following the more advanced stages just referred
to.

A consideration of Cherry Creek, the other drainage line of this
distriet, should throw some additional light on the past topographie
development of the Castleman syncline. This stream flows out
from the south end of the struetural canoe through a deep, wild and
narrow gorge whose steep sides are formed by the same hard strong
roek which forms the boundaries to the distriet, namely, the Potts-
ville sandstone. Above this gorge the stream-system is found to oe-
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cupy comparatively broad and shallow valleys, located along the bands
of weaker rocks. In other words the headwaters of this stream are
characterized by rather advanced topographic features and adjusted
courses. Just above the head of the gorge and also at or near the
heads of several of the tributaries to Cherry Creek are several areas
of poor drainage, as is shown by their marshy character. The largest
of these is roughly triangular in outline and situated at the confluence
of all the tributaries, just at the head of the gorge. The smaller areas
all drain into Cherry Creek, but the second largest one drains into
Pleasant Valley Run of Castleman river, as well as into Cherry
Creck of the Deep Run-Youghiogheny system. It is quite possible
that all these marshes, large and small, which characterize Cherry
Creek are similar in origin to some of those described when consider-
ing the Savage valley district; that is, they may be marshes of ex-
cessive solution or up-stream erosion, occasioned by the retarding
influence of the sandstone in the gorge of Cherry Creek. Taken
in connection with the fact that wherever the one side of a divide
is towards a stream of the Clerry Creek system and the other side
towards a stream of the Castleman river system, the steeper slope is
always towards the Castleman river, the silting up of some of the
Cherry Creek streams becomes significant of quite different history.
The marshes may then be fairly interpreted to mean, in part, that
the encroachments of the steeper valleys upon the milder ones has
resulted in decreasing the volume and the power of some of the
Cherry Creek streams. Probably the true explanation for all of the
marshes here would include some of both.

The adjustments and mature characters of the Cherry Creck waters
harmonize then with the supposition that the Castleman river and its
distriet have been at an advanced stage of topographic development
in an epoch immediately preceding the present. This epoch would
seem to have been characterized, in this district, by a broad, some-
what uneven valley of slight depth, lying between two low ridges
where Negro and Meadow mountains now stand. This valley was
occupied by the immediate forerunners of Castleman river and Cherry
Creek, both occupying essentially the same relative positions that
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they now do, except that Cherry Creek probably then drained some
of the region now drained by the Castleman river. Tributaries of
the Castleman had at that time succeeded in pushing their sources
beyond the mountain boundaries of the distriet, cutting gaps through
the ridges where are now found the wind-gaps whose floors have been
noticed as so aceordant in elevation with the old valley floors within
and without the district. The conversion of these old water-gaps
Into the present wind-gaps has probably been brought about, first by
the Youghiogheny river invading their territory, as its lower outlet
by Oakland gave it the power to do; second, by the final or at least
most recent invasion by the young and vigorous Savage river, by
means of which all lingering traces of possession of the outer regions
by either the Castleman or the Youghiogheny rivers are being rapidly
removed. On the west, Bear Creek seems to have played a part
similar to that of the Savage river. Thus Oastleman river seems to
be gaining a little territory from Cherry Creek, but on the whole
to be losing ground to the Savage and the Youghiogheny rivers.

THE YOUGHIOGHENY VALLEY DISTRICT.

Toroararpry.—Northwest of an almost straight line econneecting
the summits of Halls Hill, Roman Nose and Negro Mountain lies
the deeply dissected drainage basin of the Youghiogheny river. As
seen from some hill of average height, such as near Hoyes at an ele-
vation of 2612 feet, or the hills, 2600 feet high, just north of Cove
Postoffice, the county appears to be a high and rather undulating
distriet with a range of rather higher hills, the Winding Ridge range
rising above it. If the large amount of rock which has been worn
away in the carving out of the present valleys could be restored, it
is elear that a broad and rather strongly rolling surface, having a
general elevation of 2600 feet to 2700 feet, would be restored. At
the present time, however, the somewhat plateau-like landscape thus
capable of restoration in imagination is very far from the mind of
the traveler compelled to traverse laboriously a region of broad round
or flat-topped hills separated by very deep and steep-sided valleys.

The ranges of hills remaining somewhat above the general surfaee
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of the upland are significant of the rocks which compose them, and
of the arrangement of the strata in this district, just as the ridges
in the other districts have been found to be significant of the same
features.

Winding Ridge is the most important and most interesting, and
therefore it will be considered in more detail. This ridge, composed
of Pottsville sandstone along its erest, may be said to have its southern
origin at Marsh Hill, where the range is separated from the same
roek in Negro Mountain by the valley of Marsh Run. Irom Marsh
Hill the sandstone, and its ever-present ridge, runs westward to Sang
Run. There the ridge turns to the north, curves out to the west
a little and gradually swings back to north and northeast, forming
Winding Ridge proper and finally rejoins the Negro Mountain line
of outerop at some point north of the Pennsylvania line. Thus
a roughly oval area of considerable extent is enclosed by the sand-
stone-capped crests of Winding Ridge and southern Negro Mountain.
The longer axis of this oval is approximately parallel with the general
trend of the Castleman and Savage valley folds, while the hard
stratum forming the ridges everywhere dips away from the center
of the enclosed area.

Within and almost parallel with these ridges of Pottsville sand-
stone stands a second oval of less perfeet ridge-like elevations and
formed by the Pocono sandstone. The hills about Hoyes, George
I1ill, and the horseshoe ridge which eneloses the head of Cove Creek,
all belong to this range of inner and lesser elevations, and in this
case also the maintaining sandstone stratum dips away from the cen-
tral enclosure.

On the other side of the Youghiogheny the outlines of the Snaggy
Mountain-Dog Ridge range present a similar eonfiguration of surfaee
forms, at least as far as the outer range of hills is concerned, and
they probably arise from a similar underground arrangement of the
strata.

The remaining well-defined and orderly group of surfaee forms is
the Roman Nose-Halls Hill range, lying between tlie Youghiogheny
and its tributaries, Rhine Creek and White Meadow Run. This range
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together with the long erest of Meadow Mountain, is due to the slight
upward turning of the Pottsville formation and forms the eastern
limit of the peeuliarly plateau portion of the eounty.

StrucTURE—From what has neeessarily been said in discussing
the topography of the Winding Ridge distriet it is evident that the
strata have there been arched into an elliptical dome wlose longer
axis lies about on a line running through Hoyes, Aceident and Cove.
A similar strueture, whose major axis must be almost parallel with
that of the Accident dome, lies to the west of the Snaggy Mountain
range. Between these two domes, and embracing the rest of the
distriet, the strata are arranged in a trough with the Youghiogheny
river flowing very nearly along the axis.

DrarvaeE AND STREAM ADJUSTMENTS.—A]l the streams of this dis-
trict belong to the Youghiogheny system, and most of thiemn show
traces of having been originally located in strietly consequent courses.

The Youghiogheny itself still maintains in part of its course what
seems to be a strietly econsequent course, as it flows down the axis of a
northward plunging syneline. Thus in relation to underlying strue-
ture it resembles the Castleman river and the North Branch of the
Potomae. Unlike these streams, however, the channel of the Yough-
iogleny imitates closely the course of a stream whieh has inherited a
meandering ehannel from a former flood-plain state. The Youghio-
gheny is also peculiar in the way in whieb it fits into its gorge. Above
Friendsville the stream has no eonsiderable space for flood-plain be-
tween its channel and the valley walls except at one or two eurves
wlere the stream is overlooked by several terraces. From about one
niile south of Friendsville to the Pennsylvauia line the river is flowing
through a broad valley with a wide flood-plain on one or both sides of
the river ehannel. This flood-plain is in the nature of a terrace of
very reeent origin and not mueh above the high-water mark. There
are traees of other terraces at various points, espeeially at the months
of the larger tributaries. These ean best be seen west of I'riendsville
at the mouth of Buffalo Run and at the mouth of Mill Run. As
these terraees are evidently of construetive origin the deseription of
themn will be found in the ehapter on stratigraphy.
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Farther up stream the many rapids and falls in the channel, nota-
bly the two miles of rapids and easeades at Swallow TFalls, indicate
that the stream is still reducing its channel along that portion of its
course in spite of occasional terraced and flood-plain stretches.

The tributary streams entering the Youghiogheny from the west
all have the characters of lateral consequents, which have been
reeently revived into active work. Those streams entering along the
lower half of the valley have deep youthful valleys, some of which
are beginning to silt up a little about their mouths. Their patterns
of branching are characteristic of streams in regions of almost hori-
zontal strata, or of some approximately homogeneous rock-mass. Far-
ther to the south the originally consequent patterns of Saltblock Run
and Muddy Creek have been modified by their development into
transverse streams aeross the Snaggy Hill-Dog Ridge range. These
streams have developed hcadwater subsequent courses along the weak
rocks lying west of this range of hills and have thus begun a series
of adjustments to the struetures of the Cranesville dome or anti-
cline. In advancing towards perfect adjustment Muddy Creek has
so far been the most sueeessful. Its headwaters have worked out,
levelled and broadened their valley mueh faster than the transverse
portion of the stream has been able to reduce the resistant Pottsville
formation which it crosses at or near Browning Mill. This retarda-
tion has no doubt been aided in reccnt times by the building of a
mill dam at this point. The result of the natural and artificial dam-
ming here has been the formation of a level boggy floor of solution
upon the limestone and shales above the mill, known as Pine Swamp.

The headwaters of the Youghiogheny, comprising Rhine Creek,
Cherry Creek, White Meadow Run, Little Youghiogheny and other
strcams, constitute a series of well adjusted transverse and subsequent
streams along the southwestern limb of the great Deer Park anti-
cline. Some of them were no doubt active in unroofing that anti-
eline and in producing the old valley along its axis. As has been
indicated when diseussing that valley, the topography in this portion
of it retains markedly mature characteristics without any suggestion

of revivals such as are found along the lower course of the
Youghiogheny.
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Of the tributaries joining the Youghiogheny from the east the
largest and most important are Mill Run, Bear Creek and Deep
Creck. Mill Run, the most northern of these streams, lies chiefly
between the erest of Winding Ridge and the Youghiogheny at Spicl-
man Mills. Tt is therefore in large part a eataclinal and probably
a consequent stream; but its headwaters have broken their way into
the region behind or east of the resistant roeks of Winding Ridge
and are now back to a subsequent valley on the shales and limestone
of the strata between the Pottsville and the Poeono sandstones. The
roek waste brought down by this stream seens to be eonsiderable, for
at its debouehement at Spielman Mills a suffieient quantity has col-
leeted to force the Youghiogheny against its left bank.

TIn marked eontrast to Mill Run is Bear Creek, a very small portion
of whose course lies in a consequent position. The extremest souree
of Bear Creck is near the village of McHenry, opposite the southern
end of Negro Mountain. From here it takes a northeasterly direc-
tion through a deep but rather open subsequent valley lying between
Negro Mountain and the inner Poeono sandstone range of George

Hill. About two and one-half miles east of Aecident this subsequent
valley ceases, the stream turns sharp to the west, cuts a deep gorge
through the George Hill range at Kaese Mill and follows a some-

what narrower and more tortuous valley through the Hampshire and
Jennings formations. Three miles west of Kaese Mill, Bear Creck
again crosscs the Poeono hills, reeeives a small subsequent tributary,
Feik Run, from the north, and then breaks a deep, narrow gorge
aeross the Winding Ridge range, cmerges from the Aecident dome
and joins the Youghiogheny at Friendsville. Just after breaking
through Winding Ridge, Bear Creek reccives its eonsiderable South
Braneh, whieh is also a transverse stream at this point. The South
Branch has worked dircetly back through Winding Ridge and the
first Poeono ridge which it reaehed, then has extended its headwaters
in every direetion backwards to Elder, to Hoyes and to Aecident,
draining the weak eentral arca of the dome by means of a set of deep
and rather narrow valleys sunk below the general levels of the

Hampshire and Jennings hills. Remnants of an old floor at about
4
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2500 feet may still be reeognized on the hill tops about Aeeident
and Hoyes. :
There seems to have existed here, at a somewhat earlier geographic

period, an inner lowland of roughly elliptieal outline. It was charac-
terized by very mature but not senile topographie forms, extending
aeross the weak Hampshire and Jennings formations and into the
narrow marginal subsequent valleys; and was everywhere doubly
enelosed by the eirenmseribing hill-ranges due to the Poeono and the
Pottsville sandstones. The whole made up a topographic eombina-
tion resulting from the unroofing of the Aeeident-Hoyes stratigraphie
dome and would seem to have resembled, in a rough way, the general
appearanee of an aneient amphitheater.

Deep Creek, in the lower part of its eonrse, oeeupies a purely
consequent position, draining the eastern limb of the southern end
of the Youghiogheny syneline. It here oeeupies a gorge 200 feet
in depth and of very limited width. From a point four miles below
the mouth of its affluent Marsh Creck, up to the State Dam the val-
ley is slighter shallower and is partly oceupied by a broad flat ter-
race or a marsh. Marsh Run, the first tributary to Deep Creek, is
at present a small stream oecupying a broad, deep and level-floored
valley, located transversely upon the south flank of the Aeeident
dome. Tts size is apparently too small for the valley it now oeeupies.
Tts headwaters lie within the Pottsville rim of the dome and npon
the southern slopes of the inner Poeono ridge just north of MeHenry.
One small braneh on the east heads against the extremity of Bear
Creek, being separated from the latter valley only by a low broad
saddle at an elevation of 2540 feet. On the west a somewhat longer
braneh seems to have recently intercepted the headwaters of Hoyes
Run and diverted its npper waters into Marsh Run. Two miles above
Marsh Run, Deep Creek receives the waters of Cherry Creek eoming
down from the uplands of the Meadow Mountain basin, and one mile
to the eastward the subsequent stream Meadow Mountain Run empties
into Deep Creek.

At the State Dam, Deep Creek euts through Hoop Pole Ridge
and spreads out to the east a number of weak streams to colleet
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what waters they ean from the low rolling country to the north of
Oakland and Mountain Lake Park. From its uttermost sourees down
to the mouth of Marsh Run the channel of Deep Creck meanders
over marshy flood-plains of varying widths which are situated in
moist low meadow lands ealled Glades. In the casc of Deep Creek
it seems probable that its marshy character between the State Dam
and the mouth of Marsh Run is due, in part, to the eonsiderable
amounts of detritus brought in by Meadow Mountain Run, Cherry
Creek and Marsh Run, while the general volume of the whole group
of streams has of recent times been steadily deereasing before the
eneroachments of Bear Creek, Castleman river and Savage river.
However, the considerable portion of the Savage river anticlinal val-
ley still drained by Deep Creek, its strikingly ineonsequent and trans-
verse location across the nose of the Negro-Meadow mountain eanoe
and the present disproportionate size of its upper valley, all indicate
that this stream has been an important factor in the development of
the Savage and the Youghiogheny valleys. Just what part it has
played and what changes it has undergone have not been aseertained.

GENERAL SUMMARY.

In reviewing the general topographic features of Garrett county
as a whole its surface is found to fall naturally into three different
groups of forms, viz.: the mountain crests, ridges and hill-tops of
the highest Jevels, the wide, elongated and originally rather evenly
floored valleys of an intermediate elevation, and the narrower steep-
sided gorges which existing streams have cut below the average valley
levels.

To the first group of features belong the erests of Great Backbone
and Big Savage mountains, the Meadow Mountain-Roman Nose
range, Negro Mountain, the Winding Ridge range and numbers of
hills to the northwest of the Winding Ridge range as well as the erests
of the Snaggy Mountain range in the southwest. All these erests are
found to be remarkably even, quite accordant in elevation and reach-
ing to an average altitude of 3000 feet. The even crest-lines, the
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gradual increase or decrcase in elevation of the same, and the fact
that, when neighboring regions are studied, similarly accordant ele-
vations maintained by rocks of different hardness are found, these
considerations have led to the conclusion that the existing crests are
but remnants of an old peneplain of subaérial origin. This former
surface extended, it is supposed, almost uniformly across areas of
strong and of weak rocks; but only remnants on the resistant rocks
have endured to the present time, forming the even crests of the
highest ridges.

The ancient peneplain referred to would have been produced by
the rivers of the whole area thus reduced, and in reducing the area
the agents of denudation must have planed down or removed all
structural elevations, such as domes and anticlinal arches, to the same
general level. Thus it was during this carliest period that the Deer
Park antichine and the Cranesville and Accident domes were un-
roofed. At the close of this cyecle of denundation there could not
have been much contrast between the valleys and their divides. A
reélevation of the whole area gave the streams another opportunity
to reduce their valleys and divides. They had become located, in
great measurc, on the yielding rocks of the area before the close
of the preceding cycle; now they went to work on these rocks and
seem to have had time to reduce them to new lowlands resembling
the earlier peneplain in character of surface, but limited in extent
to the bands of weaker rock. This set of new lowlands, valley low-
lands as they have heen called, are still well preserved in the second
group of topographic forms, namely, the set of even-floored valleys
lying at an average elevation of about 2750 feet, which includes the
Potomae, the Youghiogheny-Savage, the Castleman valley and the
Accident amphitheater.

Sufficient time was also given for numbers of streams to cut through
Savage, Meadow and Negro mountains, forming water-gaps, most
of which soon became wind-gaps through perfected stream-adjust-
‘ments, but the masses of these ranges were not very much reduced
before another and a comparatively recent revival of stream activities
set most of the streams to work on the carving out of the deep, narrow
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gorges which they now oceupy. This most recent revival has been
vavied at times with terrace-producing incidents, but these latter are
of very transient importance in the whole life history of the streams.

Among the drainage features of the county the lower course of
the Yonghiogheny, the Castleman, the North Braneh of the Po-
tomae and Georges Creck are all found in apparently consequent posi-

tions. This is probably to be explained by the faet that the synelines
which they ocecupy are all composed of yielding shales lying above
the unyielding Pottsville sandstone, and that in each case this whole
combination was originally depressed below the lowest level to which
the county was reduced by subairial denudation. Thus at the close
of the earliest topographie cyele, remnants of whose peneplain have
already been described, these eonstruetional tronghs contained yield-
ing strata at the smiface and were therefore very favorable loeations
for streams at that time. Sinee then the neighboring unroofed anti-
clines have eome to be further developed and lowered by subsequent
streams of newer growth, while the earliest subsequent but synclinal
streams have also been able to reduce their yielding rocks without
being much hampered by the deep-lying Pottsville.

Some changes in drainage have resulted from the later stream-
work, as it has been shown to be probable that not only the head-
waters of the Younghiogheny and the Savage rivers, but also the east-
ern tributaries of the Castleman, once oceupied the long subsequent
anticlinal valley between Big Savage and Meadow mountains. The
mature character of the present sources of the Youghiogheny and
the position of their shallow valleys at the 2700 to 2800 foot level in-
dieate that they are a portion of the original second eyele drainage by
which this level of the valley was produced. Adjustments have been
accomplished and others seem to be in progress, among the lower
eastern and central western tributaries of the Youghiogheny, in the
regions about the cores of the two domes along the Hoyes-Accident
axis, which were also unroofed during the carliest topographie cycle
and were left exposed at its close.

One of the most important adjustments is the one in progress
along the Savage-Youghiogheny divide. The divide is seen to have
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once stood along the Great Backbone-Big Savage crest but to be now
pushed to the lower level of the anticlinal valley as the result of
the successful attack by Savage river upon that crest. Indications
have also been found that the divide is on its way to a new resting
place upon the Meadow Mountain-Roman Nose range.




THE GEOLOGY OF GARRETT COUNTY

BY
GEORGE CURTIS MARTIN

INTRODUCTORY.

The following pages contain a brief review of previous geological
work in this region, and a complete bibliography of all geological
publieations relating to the subject. Following this is a short descrip-
tion of the materials eomposing the rocks of this region, and of the
methods employed in classifying them. Espeeial attention is then
paid to the Stratigraphy and Areal Distribution of the rocks which
are considered as individual beds having definite positions one above
the other and occurring in definite areas of outerop at the surface
of the earth. This discussion is followed by a detailed account of
the Structure, which eonsiders the relations of the rocks to each
other in regard to their position as a part of the earth’s crust. The
results gained from the foregoing ehapters are finally interpreted
in a Sedimentary Record of Garrett County, which includes a descrip-
tion of such local phases of geological activity as have manifested
themselves in this particular region, and an account of the course
of events whieh have oecurred here during known geologieal time.

HistoricaL REVIEW.

The period of geological investigation in Garrett eounty extends
from the year 1824 to the present. The physiographic features of
much of the region have long been known, as it was on the route of
the Indian and early military trails from the Atlantie coast to the
Ohio valley, and on the early surveyed railroad and canal routes
between the East and the West. These physiographic features,
although early known, have however, not been properly studied and
understood until the present.
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Most of the geological work, except that of a very general nature,
which was done prior to the last eight years was confined to that nar-
row strip of territory which is contiguous to Allegany county and
lies within the Georges Creek coal-basin.

These investigations may be grouped into the following classes:

PrIvATE INVESTIGATIONS:
Exploratory work.

Economic investigations.
General observations.

OFFICIAL INVESTIGATIONS:
Surveys by the State.
Surveys by the National Government.
Surveys of the adjacent States.

PRIVATE INVESTIGATIONS.

Exrrorarory Work.—The carliest systematic investigations of the
natural resources of this region were the surveys for the projected
canal connecting the waters of the Potomac and Ohio rivers. In 1824
James Shriver published an account of these investigations, accom-
panied by a map showing the topographic and something of the
geologic features of the region between Piedmont and Cranesville.
Other publications on this subject were by Mercer in 1834, and by
Merrill in 1874. The construction of the Baltimore and Ohio Rail-
road led to a vast amount of investigation, most of which, however,
has never been made public. In 1838 a report on these surveys was
published.

Some of the earliest observations on the geology of Garrett county
were made by travellers who passed through the region and obscrved
its geology in an incidental way or in a purely scientific spirit. The
first of these was Sam. Whyllys Pomeroy, who in 1832 published a
letter containing some rather fantastic descriptions of the scenery
along the National Road. Other travellers were W. E. A. Aiken,
who published in 1834, and Charles Lyell, in 1845. Lyell’s descrip-
tions are the most scientific and the best known, but his investiga-
tions were largely confined to the Georges Creek coal-basin and
cspecially to that part of it which lies within Allegany county.

Private Ecoxosc Ixvesmearions.—A large amount of work has
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been done on the character and extent of the coal by mining com
panies, especially in the Georges Creek basin. Many of these reports
have not been made public, but among those which have are the
following:

A report by J. I. Alexander and P. T. Tyson was made in
October, 1836, to the Georges Creek Coal and Iron Company. This
report gives two maps of portions of the Georges Creek area, one
eolumnar section known as the “Dug Hill Scetion,” one strueture
section and various other details.

A report made by George W. IInghes during the same year, 1336,
to the Maryland Mining Company gives the result of an examination
of the coal measures and iron ore deposits belonging to that com-
pany. The paper includes various analyses and columnar sections.

In this year also James C. Booth studied the area and published
the results in a short paper entitled “ Report of the Examination and
Survey of the Coal-fields and iron ores belonging to the Barton and
New York Coal Company.” The next year, 1837, further notes
by Mr. Booth, as well as short reports by L. Iowell and John Powell
were published for the same eompany.

The following year, 1888, Benjamin Silliman made a brief study
of the property of the Maryland Mining Company.

In 1852 reports were published by the Phoenix Mining and Manu-
facturing Company whieh included a “topography of the mineral
regions ” by Professor Forrest Sheppard and a report on the topog-
raphy and structure of the coalfield by Professor C. U. Shepard.

Two years later, 1854, George W. Hughes, President and Engineer
of the Hamypshire Coal and Iron Company, published a report dealing
especially with the lands eontrolled by his company.

GENERAL Onservarions.—There are many more general papers
which often deal only incidentally with Garrett eounty. Among the
more important of these are the following:

The Transactions of the Maryland Academy of Science and Litera-
ture for 1837 contains threc important papers bearing in part on
the geology of Garrett eounty. These are: an “OQutline of the
Physieal Geography of Maryland,” by J. T. Dueatel; “A Deseription
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of the Irostburg Coal Formation,” by Philip T. Tyson; and “A
deseriptive Catalogue of the principal mincrals of the State of Mary-
land,” by Philip T. Tyson.

In the year 1841, H. D. Rogers discussed the origin of the Appa-
lachian coal strata, and with his brother, W. B. Rogers, published an
important paper “ On the Physical Strueture of the Appalachian
Chain as Exemplifying the Laws which have Regulated the Elevation
of Great Mountain Chains.”

J. P. Lesley in 1856 published his “ Manual of Coal and its To-
pography,” which contains a very important discussion of the succes-
sion of the strata of the Coal Measures.

During the summer of 1868, Professor James T. Hodge, of Boston,
studied the coal basin and made an extensive survey of the coal prop-
erties of the Georges Creek basin. In his report, published the fol-
lowing year, he gives much attention to property lincs, but also
discusses the coal region as a whole, including the drainage of the
basin, access to the coal-bed, system of mining, area covered by the
Big Vein and product of Big Vein coal to the acre. To the prop-
erty-owner this has been a most valuable work, but the report is now
almost wholly inaccessible. This report deals chiefly with that part
of the basin in Allegany county.

In the year 1871, Philip T. Tyson published a section of the
Carboniferous strata of the Georges Creek basin. James McFarlane’s
“(oal Regions of America,” published in 1873, contains a descrip-
tion of the coal of Maryland, based upon Tyson’s work.

In 1878, Professor J. J. Stevenson published two articles in the
Amecrican Journal of Seicnce on the geology of portions of Pennsyl-
vania, Maryland and West Virginia. In one article particular men-
tion is made of the terraces in Garrett and Allegany counties, and in
this article the causes of the present physiographic features are dis-
cussed. The other article deals with the Upper Devonian rocks.

The year 1882 was one of particular interest in the development
of a correct knowledge of the structural geology of the western part
of Maryland. Among the important publications which appcared

during this year was a paper by Howard Grant Jones and one by
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Professor I. C. White. In Mr. Jones’ paper a seetion west of Cum-
berland was given which was aeceompanied by a discussion of the
correlation of the various rocks. Professor White later reviewed the
work and reetified some of Mr. Jones’ econelusions. Professor
White’s paper is the first publication showing eonelusively the eon-
formity and proper relations of the rock formations as found in the
region around Westernport.

Professor J. J. Stevenson published in 1887 a discussion of the
lower Carboniferous roeks of Pennsylvania, Maryland and the Vir-
ginias, in Volume xxxiv of the Ameriean Journal of Seieneec.

In the same journal and in the same year, Professor I. C. White
discussed the probable eauses which have brought about the deposi-
tion of rounded boulders at high altitudes on the eastern side of the
Alleghanies. Six years later he published an important discussion of
the geologieal seetion along the Baltimore and Ohio Railroad which
was prepared for one of the excursions of the International Geological
Congress.

A deseription of the Georges Creek basin, by Thomas L. Osborne,
published in 1893, contains a very important section of the Coal
Measures, in whieh the coal seams are named and intervals given.

OFFICIAL INVESTIGATIONS.

SurvEYs BY THE STATE.—The first state geologieal survey of Mary-
land was provisionally organized in 1833; and in 1834 J. T. Dueatel,
State Geologist, and J. H. Alexander, State Topographieal Engineer,
in a “ Report on the Projeeted Survey of the State of Maryland, pur-
suant to a resolution of the General Assembly,” gave general state-
ments eoneerning the geology of the eounty. Mention is made of
the Frostburg coal-field. Much of the information was taken from
the eollection of reports and letters of the engineers of the Chesa-
peake and Ohio Canal.

During the year 1836, the State Topographieal Engineer, J. H.
Alexander, direeted the exeeution of a chain of triangles with a plane-
table survey over a part of the Georges Creek area. The work of
this survey was aecomplished at individual expense, but the results
were generously offered for the use of the state survey.
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The following ycar, 1837, J. T. Duecatel, the State Greologist, in
his official report to the Governor of Maryland, included a deserip-
tion of the I'rostburg coal-field in which the columnar section made
for the Georges Creck Coal Company is given. In this report there
is also given a carefully prepared hachured map of the entire arca
on which the various streams, towns and mines are located and named.
Frostburg is given on the map as Frost Town, and the coal arca is
called after it. This is the source of the maps of the Georges Creek
area most frequently scen.

During the year 1840, Ducatel made a study of the physical geog-
raphy, geology and agricultural and mineral resources of Western
Maryland. The results of his observations were published in the
“Annual Report of the Geologist of Maryland, 1840.” This is a.
paper of 46 pages, 30 pages of which are taken up with a study of
the area now inecluded in Garrett county. Mr. Ducatel’s report was
the first published document of any considerable length which re-
viewed with reasonable accuracy the geology of the entire county.
It includes an aceount of the geology and physical geography with
remarks on the actual agricultural condition, prospects and resources,
as well as information concerning the mineral wealth of the county
and the best means of developing it. Two columnar sections of the
coal-ficlds, one structure scction along the * Cumberland and Na-

” and a topographical map of what is now Garrett, Alle-

tional roads,
gany and Washington counties on the secale of 1:400,000 are given.

The same year, Mr. J. H. Alcxander, in an official report to the
Governor of Maryland, gave an account of the manufacture of iron.
This has more to do with Allegany county than with Garrett, but an
account is given of the old furnace at I° riendeville.

In the year 1848 Dr. James Higgins was appointed State Agri-
cultural Chemist. He continucd in office until 1858 when he was
succeeded by Mr. Philip T. Tyson, who held the position until it
was abolished in 1862. The investigations of the State Agricul-
tural Chemists dealt chiefly with the relations between soils and
crops and included many analyses of soils and fertilizers. There is
not much in these publications which relates to Garrett county, but
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the Fourth Aunual Report of Dr. Higgins, published in 1854, con-
tains a paper on Allegany county which then included what is now
Garrett county. Mr. Tyson’s report in 1860 contains much geolog-
ical information, including a map of the entire state. This map,
published on the scale of twelve miles to the inch, gives the only
detailed representation of the geological formations of the county
prior to the work of the U. S. Geological Survey. Upon the map
is a strncture section across the northern part of the county. His
second report, published in 1862, treats quite fully of the geology
and industrial resources of the state.

In the year 1862 Mr. Higgins published under state anspices “ A
Succinet Exposition of the Industrial Resources and Agricultural
Advantages of the State of Maryland.”

The Maryland Agricultnral Experiment Station has issued several
publications dealing with the agricultural resources of the state.
Among these are a paper by Milton Whitney, published in 1893, on
“The Soils of Maryland;” one by H. J. Patterson in 1900 on “ The
Occurrence and Composition of Lime in Maryland;” and one by
T. P. Veitch in 1901 on “ The Chemical Composition of Maryland
Soils.”

The Inspector of Mines, since the year 1879, has issued reports
on the condition of the mines in Allegany and Garrett counties.
These deal with the safety and healthfulness of the mines and do
not contain any geological data.

In the year 1892, Professor W. B. Clark published in the Report
of the Maryland State Weather Service a paper on “The Surface
Configuration of Maryland.” The following year he published in
the next volume, papers on the Water Power and Climate of Mary-
land.

The following year (1893), a general summary of the geology of
the state was published by Professors George H. Williams and
William B. Clark of the Johns Hopkins University in the Maryland
World’s Fair Book, entitled “ Maryland, its Resources, Industries

and Institutions.” In this report the geology of Western Maryland
is discussed at considerable length. With this publication there is a
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geologieal map of the state in whieh the areal distribution of the
various formations and the strueture of the roeks of Garrett county
are represented in much greater detail and aceuracy than on any
previous map.

The next year, 1894, Professor Clark published in the First Bien-
nial Report of the Maryland State Weather Service a deseription
of the “ Climatology and Physical Features of Maryland.”

The present Maryland Geologieal Survey was organized in the
early part of the year 1896 and at the opening of the field season
began work in various parts of the state. Since then several volumes
have been published by the Survey under the direction of Professor
William B. Clark, State Geologist. In Volume I a general pre-
limirary discussion of the various geological features of the state
is given, including mueh new and valuable information concerning
the stratigraphie, physiographic, eeconomie and structural features of
Garrett eounty. Volume II includes a deseription of the various
building stones and of the geologic maps of the state, with partieular
mention of Garrett county. Volume III treats especially of the
highways of the state, their present conditions and the material at
hand in each of the counties for road-eonstruction.

In 1898 a report by L. A. Bauer was published on the Survey of
the Boundary-line between Allegany and Garrett counties. This
eontains a map showing approximately the outerop of the Pittsburg
coal.

Volume I of the Maryland Weather Service, published in 1899,
contains “ A General Report on the Physiography of Maryland,”
by Cleveland Abbe, Jr.; and also much meteorological information
relating to Garrett county.

In 1900 a report on ““ The Physieal Features of Allegany County ”
was published by the Maryland Geological Survey. This was the
first of a series of county reports which includes the present volume.
It contains much valuable information which relates dircetly to the
geology of Garrett county.

The same year Professor Charles S. Prosser published two papers
entitled “ Names for the Formations of the Ohio Coal-Measures ”
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and “The Paleozoic Formations of Allegany County, Maryland.”
Both of these contain much information relating to the geology of
Garrett county, which was obtained in his ficld-work as Chief of
the Division of Appalachian Geology of the Maryland Geological
Survey.

Volume IV of the Maryland Geological Survey contains a paper
by Bailey Willis entitled “ Paleozoic Appalachia, or the History of
Maryland during Paleozoic Time,” and a report by Heinrich Ries
on the Clays of Maryland. Both of these contain much information
concerning the rocks of Garrett county. The latter is especially
rich in new and valuable descriptive matter.

In 1901 the Maryland Geological Survey published a report on
Maryland and its Natural Resources as the official publication of the
Maryland commissioners at the Pan-American Exposition and the
South Carolina, Interstate and West India Exposition.

In the year 1902, W. B. Clark and G. C. Martin published a
paper on the correlation of the Coal Mecasures of Maryland with
thosc of the adjacent states. The equivalence of the formations of
the Coal Measures and of their subdivisions with those of other regions
is shown, and the local names which had hitherto been in use in this
region are abandoned in favor of the older names.

Surveys BY THE NATioNAL GoversMENT.—The National govern-
ment has made many investigations on the geology of Maryland,
some of which have been in Garrett county.

In his “ Report of a Geological Reconnaissance made in 1835 from
the seat of government by way of Green Bay and the Wisconsin
territory on the Coteau du Prairie, an elevated ridge dividing the
Missouri from the St. Peters river,” G. W. Featherstonhaugh gives
considerable geological information concerning Western Maryland.
He traveled under the direction of the United States government
and passed through the county while en route westward, evidently
entering the county by the National Road. From Cumberland he
went to Frostburg, thence down the Georges Creek valley to the
Potomace, which he ascended beyond the mouth of Savage river, then
returned along the Potomac to Cumberland. He speaks briefly of
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the Georges Creck coal area, holding that the coal-bearing strata
were deposited after the movement which produced the folding to
the east. His report includes an important section of the Cloal Meas-
ures at the mouth of Savage river.

During the year 1891, Bulletin No. 65 of the United States Geo-
logical Survey was published. This is by Professor I. C. White on
“The Stratigraphy of the Bituminous Coal Field of Pennsylvania,
Ohio and West Virginia.” Reference is made to the Coal Measures
of Maryland, and the map which accompanies the bulletin ineludes
the Cumberland-Georges Creek district. This bulletin is of the great-
est importance for it contains a number of very accurate and detailed
local sections, and established for the first time the identity of the
coal seams and other members of the Carboniferous formations with
those already named in Pennsylvania and elsewhere.

In the Fourteenth Annual Report of the United States Geological
Survey, published three years later, 1894, Josecph D. Weeks, under
the title of “ The Potomac and Roaring Creek Coal Fields,” deseribes
at some length the Cumberland-Georges Creck distriet, and gives
columnar sections of the same, which are copied from the paper
previously mentioned.

In 1896, the Piedmont Folio, No. 28 of the Geologic Atlas of the
United States, was published by the United States Geological Survey.
The geological work was done by Messrs. N. H. Darton and J. oseph
Taff under the direction of Mr. Bailey Willis, and was begun in
the autumn of 1894. The quadrangle covered by this folio includes
a large area in the southern part of Garrett county, and the geology
of the entire quadrangle is very similar to that of this county. Sev-
eral of the formational names used in the folio have been adopted
by the Maryland Geological Survey, and mueh of the discussion
concerning the various geological features has been of great value
in the later work. j

The Hydrographic Division of the U. 8. Geological Survey pub-
lished in 1899 two papers which include accounts of stream-measure-
ments in Garrett county.

The Twenty-second Annual Report of the U. S. Geological Survey,
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published in 1902, contains a paper by Mr. David White on the
Bituminous Coal Fields of Maryland.

A large amount of statistical information has been collected and
published by the National Government in the Census Reports and
in the reports on the Mineral Resources of the United States. The
latter have appeared as a regular annual series of publications by
the U. S. Geological Survey from 1883 down to the present.

SURVEYS oF THE Apsacent StaTes.—In the course of the work of
the geologieal survey of Virginia many observations were made along
the Fotomac river which have a most dircet bearing on the geology
of Garrett county, and in his report for 1839, W. B. Rogers makes
some observations which apply to the Maryland side of the river.

The first and second Pennsylvania surveys shed a vast amount of
light on the geology of Garrett county and many of the Pennsylvania
reports contain direet obscrvations on the geology of this region.
Among these are the final report of the first Pennsylvania survey,
published in 1858 by H. D. Rogers; the Report of Progress in the
Cambria and Somerset District, by F. and W. G. Platt in 1877; the

Second Report of Progress in the Laboratory of the Survey, by A. A.
MeCreath in 1879; the Annual Report for 1885 by J. P. Lesley;
and the Final Report by J. P. Lesley, published in 1892.

A report on the clay of New Jersey by George H. Cook, published
by the Geological Survey of New Jersey in 1878, contains references
to the Mount Savage fire-clay.

SUMMARY.

It may be seen from what has been written that the previous infor-
mation concerning the geology of Garrett county has been gathered
both by unofficial and by official mcans. The unofficial work includes
exploratory surveys, private travels and private cconomic investiga-
tions. The official work includes that accomplished by the existing
U. S. Geological Survey and the earlier exploratory survey of
Featherstonhaugh: by the geological surveys of the adjacent states:
and by the three state geologieal surveys; the first or Ducatel-Alex-
ander survey, the second survey condueted by the state agrienltural

5
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chemists, Higgins and Tyson, and the third or present Maryland
Geological Survey.

The approximate areal distribution of the three larger geological
divisions (the Devonian, the lower Carboniferous, and the upper Car-
boniferous or Coal Measures) and the general structure of the region,
have long been known. The first step toward a more refined classi-
fication of the Coal Measures was made by Tyson who measured and
published accurate detailed sections, of the strata in the Georges Creek
valley. The second Pennsylvania survey divided the Coal Measures
in great detail and mapped the various formations here recognized.
As a result of this work the equivalence of many of the members
exposed in the Georges Creek valley with those described and named
in Pennsylvania became partly nnderstood. The work of Dr. I. C.
‘White as published in the Proceedings of the American Philosophieal
Society for 1883, and in Bulletin 65 of the U. S. Geological Survey
in 1891, first established the identity of the formations and members
of the Carboniferous and Devonian of western Maryland with those
of other regions. The first attempt at detailed geologic mapping in
this region was made in 1894 by Darton and Taft, who mapped the
southern part of Garrett county as part of the Piedmont quadrangle
of the geologic atlas of the United States. The structure of the
region was properly represented but unfortunately the standard and
accepted classification of the Coal Measures was ignored. The report
on the Geology of Allegany County, published in 1899, contains the
first accurate delineation in this region of the generally accepted
classification of both the Carboniferous and Devonian. The present
report is the westward extension and finer elaboration of the scheme

of geologic mapping and description which was pursued in the prepa-
ration of that report.
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STRATIGRAPHY.

INTRODUCTORY.

The rocks which form the surface of Garrett county are entirely
of the class known as sedimentary or clastic—that is, they represent
deposits of material derived from the destruction of older rocks and
laid down by moving water. The details of this process will be
described more fully in the chapter dealing with the geological his-
tory of Garrett county.

The rocks of Garrett county, like all rocks of sedimentary origin,
are stratified—that is, they consist of distinct superimposed beds
which differ from cach other in composition, texture, and appcarance.
Some consist of pebbles cemented together, and are known as con-
glomerate; some consist of small grains of quartz sand and are known
as sandstone; some consist of clay with more or less fine sand, and
are known as shale* or sandy shale or fire-clay; some consist of lime

* The rock known as slate in this region is not a true slate but a shale.

A true slate differs from a shale in mineralogical composition and in text-

ure; it usually has a more glossy surface, is harder, splits into large thin
6
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with varying amounts of the shells of former animals and clay, and are
known as lumestone; some consist prineipally of carbonaceous matter
of vegetable origin, and are known as coal. All of the above men-
tioned rocks are firmly consolidated and retain their form and individ-
uality against considerable force. Other rocks have the same compo-
sition as these but differ from them in being unconsolidated and hence
arc known by other names. An unconsolidated conglomerate is a
gravel; an unconsolidated sandstone is a sand; an unconsolidated shale
is a loam or clay, an unconsolidated limestone is a lume-sand or a marl;
an unconsolidated coal is a peat or lignite. This latter class of rocks
is not abundant or prominent in Garrett county but some repre-
sentatives are found here, and all are very abundant and important
in other regions.

These various types of rock sometimes grade into each other irregu-
larly, but generally they are separated from cach other sufficiently
to allow of their recognition and of the representation of their areas
upon a map. This has been done upon the map accompanying this
report. A stratum of rock or a series of strata which differs enough
from those adjoining it in composition, appearance, or age, to permit
a discussion of its distribution or its representation upon a map is
called a formation, and each formation is named after some locality

where it is typically developed and where it was first studied and
described.

The rocks which come to the surface of the earth in Garrett county

have been divided into eleven formations. All formations are grouped
according to their age into larger divisions known as Systems. Four
of these systems are represented among the surface rocks of Garrett
county, and the representatives of several others lie deeply buried
below the surface formations. The whole sequence of strata lie
not in horizontal position, but folded in a series of alternating basins
(“synclines ) and arches (“anticlines”). Thesc folds have been

sheets suitable for roofing, and does not break into small irregular frag-
ments or grind up into a fine mud or clay suitable for brick making as shale
does. True slate mever occurs with bituminous coal as shale does, but is
found in association with anthracite coal and with granite, marble, and
other rocks which are foreign to this region.
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cut into by the action of streams and weather, so that in various
parts of the county different strata are exposed at the surface. The
character of this folding will be described in the chapter on Structure.

The rocks forming the known portion of the erust of the carth, at
and below the surface of Garrett county, have been classified as
follows:

TABLE OF GARRETT COUNTY FORMATIONS.
Cenozoic
Quaternary
Paleozoic
Permian (?) Dunkard
Monongahela
Conemaugh
Allegheny
Pottsville

|
{ Mauch Chunk

[ Pennsylvanian or Coal Measures

Carboniferous 1'

Mississippian Greenbrier

Pocono
Hampshire

Devonian =
Jennings

The youngest system is called the Quaternary. The Quaternary
deposits of Garrett county are neither abundant nor well developed,
and consist of a few areas of gravel, sand, loam and clay somewhat
irregularly distributed chiefly along the principal streams. They are
not important enough to be named as a formation or shown upon the
map. The next older system represented in Garrett county is the
Permian. This consists of a single formation known as the Dunkard.
Underlying the Permian and next older than it is the C'arboniferous
system which here ‘consists of seven formations, called the Mononga-
hela, the Conemaugh, the Allegheny, the Pottsville, the Mauch
Chunk, the Greenbrier, and the Pocono. These rest upon one another
in the order named, the last being the oldest, and resting upon the
next older system, which is known as the Devonian. The Devonian
system contains two formations which oceur at the surface in Garrett
county. These are called the Hampshire and the Jennings. The
base of the Jennings formation probably does not come to the sur-
face anywhere in Garrett county.
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No rocks older than the Jennings have been exposed and there
arc no record of them in deep wells or shafts, but from analogy aud
comparison with other regions it is certain that most, at least, of the
older rocks exposed to the eastward in Allegany county and in the
adjoining parts of Pennsylvania and West Virginia exist as continuous
strata and retain their lithologic and faunal characteristies and thiek-
ness under this county. This supposition is confirmed by the faet
that the strata have been found in this condition in the deep oil and
gas wells to the westward in West Virginia and along the continua-
tion of the oil and gas belt in Pennsylvania. The basal beds of the
Jennings formation in Allegany county consist of thin-bedded black
argillaccous shales. These beds must be very near the surface in
portions of the Deer Park anticline. Underlying the Jennings forma-
tion in Allegany county is the Lower Devonian, consisting of the
Romney formation which contains about 1600 feet of shales and
thin-bedded sandstones, the Oriskany sandstone which is about 3235
feet thick, and the Helderberg limestone which is about 800 feet
thick. Under this is the Upper Silurian system which contains sev-
cral formations aggregating about 2300 fect of sandstones, shales
and limestones. These formations are described in detail in the report
by Dr. C. C. O’'Harra on “ The Geology of Allegany County,”* and
in an article by Professor C. S. Prosser on “ The Paleozoic Forma-
tions of Allegany County.”*

Underlying the Upper Silurian system is the Lower Silurian sys-
tem which in Washington county consists of from 700 to 1000 feet
of shales and sandstones underlain by an unknown thickness of lime-
stone. In the gas-well at Cumberland the sandstones and shales had
a thickness exceeding 1200 feet. This system is in turn underlain
by the Cambrian system which in eastern Washington county con-
tains about 9000 feet of limestone and sandstone. It is highly prob-
able that the Lower Silurian and Cambrian formations are very mnuch
thinner under Garrett eounty than they are to the east where the

! Md. Geol. Survey, Allegany County, 1900, pp. 57-163.
* Jour. Geol., 1901, vol. ix, No. 5, pp. 409-429,
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above mentioned thicknesses were measured. In many eases this

tendency of these formations to thin to the westward has actually been
observed, and according to the known faets coneerning the conditions
of deposition of these formations they must be mueh thinner. Under-
lying the Cambrian is a vast series of crystalline rocks coneerning
whose thickness, origin and relationships little is known even where
they are best exposed. Even the wildest speeulation conld not ven-
ture a suggestion as to what these rocks are like in that portion of
the earth’s erust underlying Garrett county. We know only that
under the lowest sediments of the Cambrian there is a great series of
erystalline rocks, corresponding approximately at least in age, to
some of the gneisses of the Piedmont Plateau and of the mountains
of New England and Canada, and that these grade downward into
the great unknown interior of the earth of which our knowledge
must always remain a blank.

That portion of the earth’s erust underlying Garrett eonnty eon-
sists then of a totally unknown complex of erystalline roeks at the
base, overlain by an unknown but probably not very great thickness of
sandstones and limestones (in part at least erystalline) of Cambrian
and Lower Silurian age, then by not more than 2400 feet of sand-
stones, shales and limestones of Upper Silurian age, and then by
about 2800 feet of limestone, sandstone and shale of Lower Devonian
age. On these rest the Upper Devonian, Carboniferons and Permian
formations which are deseribed in the following pages.

THE DEVONIAN.
The Jennings Formation.

Arear Extext.—The Jennings formation outerops in two areas
in Garrett county and underlies all of the remainder of the county
at various depths. The largest of these areas is along the crest of
the Deer Park antieline in a belt about 35 miles long and from one
to four miles wide. The center of this belt enters the state from
Pennsylvania where the valley of Piney Run enters it and extends
in a direction about S 40° W to a point three miles west of Frank-
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ville (Floyd); thence about S 60° W to a point about three miles
north of Altamont; thence about S 40° W to the West Virginia line
at a point about five miles north of Potomac Stone. Both the south-
eastern and the northwestern boundaries of this belt are too irregular
for verbal description, depending on variations in topography and in
strike and dip. The narrowest portions of this belt are in the valley
of the Savage river and its tributaries where the hills are so high
that the overlying formation extends far toward the axis of the anti-
eline. The widest portions are toward the southern end of the belt
where the hills are lower and where the dip is steeper, thus bringing
almost the whole thickness of the formation to the surface.

The other area is in the center of the Accident anticline, and occu-
pies an irregular oval, about one mile long and three-fourths of a mile
wide, the center of which is about two miles west of Accident.

Litaorocic DEescriprion.—This formation consists predominantly
of a series of beds of shales and sandstones of yellowish gray, drab,
olive, and brown color. The total thickness is not certainly shown
in Garrett county. In the vieinity of Gortner and Sunnyside a thick-
ness of about 3500 feet is exposed without bringing the base in sight.
The thickness in Allegany county has bcen estimated at from 3500
to 5000 feet. To the west in various parts of West Virginia a thick-
ness of about 3300 feet has been found in the oil and gas wells.
The basal beds in Allegany county are black argillaceous shales.
These have not been observed in Garrett county, but it is uncertain
whether they are absent or are nowhere brought to the surface.
Above these beds in Allegany countv and where the lowest parts of
the formation have been seen in Garrett county are a series of alter-
nating yellow and light olive green sandy shales and thin gray sand-
stones with some fossiliferous bands, the sandstones and the fossil-
iferous beds becoming more predominant toward the top. Still higher
is a very constant fossiliferous shaly sandstone bearing a typical Che-
mung fauna. Immediately above this is a bed of conglomerate of
doubtful thickness. The entire thickness of this conglomerate has
not been observed in this county, but the size and abundance of the
derived boulders indicate at least ten feet and probably mueh more.
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About one and one-half miles above Corrigansville in Allegany
eounty a thieckness of thirty-five feet has been observed. This eon-
glomerate consists of a mass of pebbles of white milky vitreous
quartz with oceasional pebbles of jasper, in a dark gritty ferruginous
eement. The pebbles are characteristically flat and lentieular in
shape. The joints always cut across the pebbles and are frequently
coated with drusy quartz. = The roek always breaks straight aeross
the pebbles in a direetion at right angles to the bedding. Boulders of
this eonglomerate are found along a more or less distinet line of
hills parallel to and about half a mile from the outer and upper
eontact of the formation. They are especially abundant where the
National Road erosses the Jennings belt and between Oakland and
Sunnyside, and have also been observed near the center of the Jen-
nings area to the west of Accident. Fossils occur sparingly in the
conglomerate. The overlying beds consist of a series about 650 feet
thick of brown and yellowish-brown sandstone with some shale. Fos-
sils have been noted in them.

Taxonvomy.—The black shales at the base of the formation repre-
sent the Genesee shales of New York. The overlying bluish, olive,
and dark gray shales and flaggy sandstones represent the Portage
formation of New York and earry the Naples fauna which invaded
the Devonian sea from the west. The yellowish and gray fossilif-
erous sandstones and the flat-pebble conglomerate are the equivalent
of the Chemung sandstone, while the conglomerate itself suggests
very strongly the Lackawaxen eonglomerate of Pennsylvania. The
reddish or brown sandstones earry the expiring Chemung fauna and
have been regarded as transition beds toward the overlying Hamp-
shire or Catskill (which they are in lithologic character) and as the
basal beds of the Hampshire formation. They are here placed where
the faunal evidenee very distinetly places them, as the equivalent
of the highest Chemung. '

The Hampshire Formation.
Arrar Extent.—The Hampshire formation, resting as it does
upon the Jennings formation with apparent conformity, flanks the
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eastern area of that formation on either side and surrounds the west-
ern area. There are thus three large separate areas of Hampshire in
the county, and five small detached ones. These are as casily reeog-
nized in nature as they are on the map, for the soil derived from
this formation is brick-red in color and contrasts sharply with the
yellow soils of the underlying J. cnnings * and the overlying Pocono.

The more easterly of these areas cxtend for the entire length of
the county along either side of the belt of J cnnings already described.
The outer boundaries of these belts follow parallel and very close to
the crests of two ridges or lines of hills which are upheld by the
more resistant rocks of the Pocono formation. These belts vary in
width from half a mile to two miles.

The third area of Hampshire entirely surrounds the small arca of
Jennings already described as lying to the west of Accident. The
outer boundary of this area is likewise defined by an encircling line
of hills which are capped by the overlying Pocono. This area has
a length of about nine and one-half miles and a width from the Jen-
nings to the Poeono of about two and one-half miles on the eastern
side and about one-half mile on the western. The average width
of the area from the eastern to the western Pocono boundary is a
little more than three miles.

North of this area are five small detached ones.

Lrruorocic Desorrerion.—The Hampshire formation eonsists of
a series of shales and sandstones whieh arc red or green in eolor.
Various shades of red predominate. The derived soil is always briek-
red. The basal beds are argillaceous shales with a few thin inter-
bedded sandstones. The middle beds consist of alternating argilla-
eeous shales, sandy shales, and flaggy sandstones. The upper beds
eontain more massive sandstones with some conglomeritie sandstone
and oceasional beds of argillaceous shales. Toward the southern end
of the most castern area (south of the Baltimore and Ohio railroad)
the sandstones in the upper part of the formation beeome very mas-

! Even the reddish brown beds at the top of the Jennings, although they
are lithologically not unlike some of the sandstones of the Hampshire, give
the yellow Jennings soil rather than the red soil of the Hampshire.
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Fra. L.—HOOP POLE RIDGE, NORTII OF OAKLAND.

Fig., 2.—POCONO SANDSTONE, NEAR SWANTON.

POCONO FORMATION,
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sive and form a line of high knobs which hLere overshadows the line
of the Pocono outerop. The sandstones of this formation are char-
acteristically micaceous, and arc frequently cross-bedded. The thick-
ness of the formation varies from 1800 to 2200 fect in the eastern
part of the county, but decrcases toward the west. In the western
arca the thickness is about 1200 or 1400 feet. The thickness cannot
anywhere be accurately measured because there is no place where
a direct vertical measurement can be made, and the uncertainty of
the dip (because of cross-bedding) makes any estimate liable to an
error of several hundred feet.

Taxovomy.—This formation occupies a position in Maryland be-
tween the highest beds carrying the marine Chemung fauna and the
lowest Carboniferous beds. It is the equivalent of a part at least
of the Catskill beds of New York and Pennsylvania. The Catskill
of that area is a lithologic unit which is synchronous wholly or in
part with the Chemung and with the lowest Carboniferous. The
Hampshire formation of Maryland is a lithologic unit which is physi-

cally identical with the Catskill. As above stated it is younger than
the highest Chemung and older than the lowest Carboniferous of
this region. Whether it may be synchronous with any beds of Che-
mung or of Pocono age of other regions, and how much of the Cats-
kill it may represent cannot be determined until more work has been
done in the intermediate region to the north of the Maryland line.
I. C. White, J. J. Stevenson, and others who have studied these
deposits in western Maryland and immediately adjacent districts re-
gard the Hampshire as the practical cquivalent of the Catskill. Dr.
White thinks that the name Catskill should be used for these deposits
in Maryland, since their “ horizon, lithology, fossils and stratigraphie
sequence are so plain in your state.”” He says further: “T have
followed those green and red beds from the Catskill mountains en-
tirely across Pennsylvania to the Maryland and West Virginia line.”
Professor Stevenson’ in speaking of the same formation says that
“the Catskill of Vanuxem—the Catskill—is present in and magnifi-

'The above quotations are from letters received from Dr. White and
Professor Stevenson.
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cently developed in Fulton county, Pennsylvania, on the Maryland
line. It is present in Maryland and Virginia for I have followed it
to New River in the latter state. You must have nearly 3000 feet
of Vanuxem’s Catskill in that portion of Maryland adjoining Fulton
county, Pennsylvania. . . . ‘Catskill’ is of course only a local devel-
opment of Upper Chemung. The condition began in New York cven
in the later Hamilton and spread southward slowly.”

No fossils except possibly a few poorly preserved fish plates have
been authentically recorded from the Hampshire of Maryland.

THE CARBONIFEROTUS.
The Pocono Formation.

AreaL Exrexr.—The Pocono formation outerops in four areas in
Garrett county. The most easterly cxtends across the longest dimen-
sion of the county from northeast to southwest, outeropping on the
crest and eastern slope of the ridge which is parallel to and about
two-thirds of a mile west of Savage and Backbone mountains, and
which is known in its various parts as Little Savage Mountain, Four-
mile Ridge, Elbow Mountain, and the Little Mountain. Between
the Savage River gap and Swanton, and again to the southwest of
Conway Hill the Pocono is apparently not as resistant as along the
rest of this line of outerop, for instead of forming a ridge it here
outcrops along the western slope of Backbone Mountain. This area
has a total length of about forty-six miles, and a width varying from
one-cighth to one-half mile and averaging about a quarter of a mile.

The next area is on the western flank of the same anticline. Tt
extends in a long narrow belt parallel to the last and about four and
one-half miles northwest of it. The formation here outerops along
the crest and western slope of the ridge known in various parts as
Red Ridge and Hoop Pole Ridge. This area has a length of about

thirty-seven miles and a width of from one-fourth to three-fourths
of a mile.

The third area encircles the dome of Devonian rocks at Accident.
The inner edge of this belt is very irregular because of the small
angle of dip and the irregularity of the topography. The outer
cdge enters the state from Pennsylvania about two-thirds of a mile



MARYLAXND GEOLOGICAL SURVEY 91

west of the crest of Negro Mountain. It then extends in a south-
westerly direction, parallel to and from one-half to two-thirds of a
mile from the crest of that mountain, to McHenry. In this course
it follows a very distinet line of drainage which consists of the head-
waters of Puzzley Run for the first three and one-half miles, and the
headwaters of Bear Creek for the remainder of the distance. From
McHenry it extends in a west-northwesterly direction to a point
about two miles cast of Sang Run; and thence in a northerly and then
northeasterly direction parallel to the crest of Winding Ridge. It
reaches the Pennsylvania line about one-half mile east of Oakton.

The fourth area extends along the West' Virginia line for about
six iles south from Cranesville. The eastern boundaries are Pine
Swamp, Whiteoak Spring Run, and the fork of Snowy Creek which
flows along the western base of Snaggy Mountain.

Lirrorocic Descripriox.

This formation consists of conglomerate
and sandstone with some shale. The shaly beds are more predomi-
nant toward the base. Exposures of this formation in place are very
infrequent, and no complete scction of the formation has been ob-
tained. The following section which was obtained in the railroad cut
at Altamont shows in great detail the character of the lower beds
in this part of the county.

SBECTION OF LOWER PART OF PocoNO FORMATION AT ALTAMONT, GARRETT

CouUNTY. Feet
1. Gray sAndstone ... .ceeeciiiniieneerennesnne, 20
2. Gray, yellow, and dark shales ................. 12
3. Bandstone ...ttt i e i, il
4. Yellow, gray and white, finegrained shales .... 3
5. Dark shales with marine invertebrates ........ 12
6. Gray sandstone with interstratified shales .... 33
7. Green sandy shales ....................c0a0, 3
8. Massive yellow sandstone ..................... 15
9. Yellowish- and greenish-gray sandstone with

cuboidal fracture and with interstratified
thin brown shales and yellow sandy shales,

which predominate at the base ............. 60
10. Light blue shales ........ocoviiviiineninnnnnn.. 6
11, Yellow -sandy shades ........ccccvivieeeneennn, 5

12, Brown micaceous sandstone (Hampshire)

Total
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Massive sandstones and conglomerates scem to make up the middle
part of the formation, and are especially prominent in the western
part of the county. The thickness of the conglomerates is not known.
In the area around Accident they are very prominent and appear to
constitute the greater part of the formation. In the more easterly
areas conglomerate is almost lacking and fine grained gray sandstone
is the prevailing rock.

Above the coarse sandstone and conglomerate of the middle part
of the formation is a series of greenish somewhat shaly sandstone,
which resembles certain rocks in the Hampshire and Mauch Chunk
formations. The rocks are well exposed in the valley of Bear Creek.

SECTION Two AND ONE-HALTF MILES JEAST OF FRIENDSVILLE, GARRETT COUNTY.

Foet,

1. Greenbrier limestone T ey
2. Thin-bedded green sandstone and concealed ..., 120
3. Massive conglomerate and sandstone .......... 15
I (0 2 (s e S o 10
5, Thin-bedded green sandstone .................. 5
LT e [ R I I 1, 56 o 56 150

Taxovowy.—The Pocono formation is the eastern representative
of part at least of the Waverly group of Ohio. Like the Waverly
it carries a marine fauna. The fossils have not been studied care-
fully enough to determine whether or not the faunas are identieal.
It is the lithologie equivalent and the stratigraphie eontinuation of
the Montgomery sandstone of Virginia.

The Greenbrier Formation.

ArrAL ExTeENT.—The Greenbrier formation oceurs at the snrface
in three entircly separate areas in Garrett county. One of these
areas is so complieated in its boundaries that in describing the sur-
face distribution it may be eonsidered as made up of four eonneeted
areas, making a total of six Greenbrier areas in the county. The
most easterly of these areas is situated parallel to and about one-half
mile west of the crest of Savage and Backbone mountains. It enters
the county from Pennsylvania one-half mile west of the northeast
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Fi16. 2.—NEARER VIEW OF THE SAME.

GREENBRIER FORMATION.
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eorner of the eounty and extends in a southwesterly direction to the
West Virginia line, one mile north of Potomac Stone. This belt
is about forty-five miles long and from one-fourth to one-half mile

wide. It oecupies a valley between the Pottsville (Savage Mountain)
and the Pocono (Little Savage Mountain) ridges. This valley is that
drained at the morth by the headwaters of Laurel Run and Sav-
age river, and farther south by Little Savage River, Swamp Run,
and Pine Swamp Run. Along the northern end of Backbone Moun-
tain the line of outerop is for a large part of ithe way up on the
mountain-side, but further south it occupies a series of valleys like
those along Savage Mountain but less pronounced.

The second area extends along the eastern side of Meadow Moun-
tain in the valleys of Red Run and Meadow Mountain Run as far
as the confluence of the latter with Deep Creek near Thayerville.
Thenee it extends in the same sonthwesterly direction, in a similar
series of valleys between Hoop Pole Ridge and the ridge of Potts-
ville rocks to the west of it, to the West Virginia line at a point
about seven miles southwest of Oakland. This series of valleys is
drained by branches of Deep Creck and of Miller Run and by White
Meadow Run and Rhine Creek. This belt is about thirty-seven miles
long and from one-eighth to one-half of a mile wide.

The third area extends from a point near Thayerville on the one
last deseribed, down the valley of Decp Creck to the mouth of Marsh
Run, thence up the valley of Marsh Run to McHenry, thenece in a
westerly direetion for about one mile where it bifureates. One prong
extends down the valley of Hoyes Run for about one mile where
it dips under the overlying formation. The other extends in a north-
westerly direction through a valley to Sang Run. From here it
extends up and down the valley of the Youghiogheny river to points
one and one-half miles north and two and one-half miles south of
Sang Run where it dips under the overlying formation.

The fourth area extends from a point on the one last deseribed
at MeHenry, in a north-northeasterly direction in the valley parallel
to and about one-half mile west of Negro Mountain as far as and
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across the Pennsylvania line. This belt is about fifteen miles long
and one-eighth of a mile wide.

The fifth area extends from a point on the third one, about one
mile east of Sang Run, in a northerly and northeasterly direction
until it crosses the Pennsylvania line at Oakton. It occupies a sinuous
line of valleys parallel to and about one-half mile east of the erest of
Winding Ridge. This belt is about thirteen miles long and one-
eighth of a mile wide.

The sixth area enters the county from West Virginia near Cranes-
ville and extends south along the valley occupied by Pine Swamp
and Mnddy Creek as far as Browning Mill, and thence up the valley
lying west of Snaggy Mountain for about four miles. Here it ex-
tends across the line into West Virginia.

Lirnorosic Descrirmion.—The Greenbrier formation econsists of
limestone, red and green shale, and ealcareous sandstone. The follow-
ing sections show the general charaecter of the formation:

SECTION OF GREENBRIER FORMATION AT CRABTREE, GARRETT COUNTY.!

TFect. Inches. TFeet. Inches.

1. Green micaceous sandstone (Mauch

(Clomied 3)) G0 050 i om0 0 50 BB oo & B AEE o o )
2. Argillaceous limestone ............... 4 8
3. Massive sandy limestone ............. 13
4. Red sandy limestome ................. 2
5. Gray limestone ............. 9808500 0 0 3 Foes 2
6. Red calcareous shale ................ 3 6
7. Red sandy limestone ................. 8
8. Gray sandy limestone with red bands. 21
9. Gray limestone ........cvocvvvvvnennns 10 J
10. Red shale interstratified with thin

bands of gray sandstone ........... 80 88
11. Pure white sandstone ............... 8
12. Gray limestone ..........ocvevveennnn 27 27

ROBALL . oo\ st e oo s leleloker o oTolole 180 2

In the western part of Allegany county the formation is somewhat
thieker as may be seen by the following very eomplete section:

* This section was measured by Mr. A. C. McLaughlin.




MARYLAND GEOLOGICAL SURVEY 95

SECTION oF GREENBRIER FORMATION AT STONY RUN, ALLEGANY COUNTY.!

Feet. Inches. TFeet. Inches,
Heavy dark bluish gray fossiliferous 3
limestone

. Argillaccous shale. Fossiliferous, es-

pecially in the upper part. Drab col-
ored on fresh surface, but inclined to
show as a dull red shale on account
of its prominent ferruginous surface
coating

. Massive bluish fossiliferous limestone..
. Concealed

. Massive bluish fossiliferous limestone..
. Massive bluish, highly fossiliferous lime-

stone, weathers very irregularly ....
Thinly bedded fossiliferous limestone
with thin bands of olive-green fossil-
iferous shale
Concealed

. Reddish brown, much disintegrated

sandstone

. Concealed 000 0
. Heavy, pinkish green, mottled, slightly

fossiliferous limestone

. Concealed .......
3. Red sandy shale with thin green layers

near top and bottom

. Greenish red shaly arenaceous lime-

5. Concealed

17.
18.
19.

20.
21.
22.
23.
24.
25.

26,

27,
28.
29.

Red sandy shale with a few thin poorly
defined green argillaceous bauds.....

Concealed

Red shaly sandstone

Massive sandstone in streaks or layers
of pink, green and white

Red arenaceous shale

Red shaly sandstone .....

Calcareous, pinkish gray sandstone ....

Concealed

Shaly sandstone

Mostly concealed, some shaly sandstone
showing

Very arcnaceous pinkish green lime-
stone .....

Concealed

Bluish arenaceous limestone

Concealed

eeeees.220

10, C. O'Harra, Geology of Allegany County, p. 111.
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From a study and comparison of these sections it will be seen that
the Greenbrier consists of an upper calearcous member, 65 to S5
feet thick; a middle sandy and shaly member, 88 to 98 feet thiek;
and a lower caleareous member, 27 to 46 feet thick. This division
into members appears to be constant in the region here studied.
These members may be called the Upper Greenbrier, the Middle
Greenbrier, and the Lower Greenbrier.

The Lower Greenbrier rests with apparent conformity upon the
Pocono formation. There is a gradual lithologic transition from the
upper beds of the Pocono into the caleareous sandstone and silicious
limestone of the basal Greenbrier, and it is very diffieult to draw
an exact line between the formations. The lower member is well
exposed in the valley of Bear Creek about two and one-half miles
east of Friendsville.

SECTION ON BEAR CREEK, 21, MILES EAST OF FRIENDSVILLE, GARRETT COUNTY.

Fecet. Inches.
1. Red shale ......c.c.ooviiuvininnnnnnnnn.. 114+
2. Blue limestone ......................... 7
3. Red limestone, becoming more silicious
toward the bottom .................. 23 6
4. Pocono sandstone ......................
] 41 6

The Middle Greenbrier is nowherc very well exposed because it
does not form good natural outerops, and is not of sufficient economic
value for good artificial exposures to be made in it. Lithologically
it is very much like the Mauch Chunk formation, except that it
contains some caleareous beds. The Stony Run scetion (p. 95)
contains the most complete representation of the beds of this member
that is known in Maryland.

The Upper Greenbrier consists more largely of limestone and
contains the purest and most valuable limestone in the entire forma-
tion. Most of the limestone quarried in Garrett county is from this
member. For this reason, and because it has a larger number of
natura] exposures this member is better known than either of the
others. It is also far more fossiliferous than the underlying members.
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SECTION ON BALTIMORE AND OHIO R. R., EAST OF CRABTREE, GARRETT COUNTY.

Feet.

1. Gray sandstone (Mauch Chunk) ......... 58 o do ol
25 RedsielALEr . 0. o e e e s s s s aaae 5
3. Red shale and limestone .........coovvvvinnennn. 16
4. Red limestone with corals .............. SO 00 o BE)
5% Coneealed! ... ... ohe e oo oo o 0 o b0 o0 N Hxr! 10
6. Gray shaly and sandy limestone with occasional

(07 N O 15
7. Massive reddish limestone ....... N oo ols

- 66

SecTioN Two MILES SOUTHEAST OF FRIENDSVILLE, GARRETT COUNTY.

Feet. Inches.
1. Massive limestone .........ccoi0vvunnnen 2
2. Shaly limestone ........... 5o 46/ ABAA06 o o Ml 33
3. Massive limestone ..................... 5
4. Shale ...ttt i i i e i i 8
5% MEITTSBUOINC, (v oioleia s aioiiotara aiaione 76 o oo o + o oFo¥ere 9
6. Shale .....vivviiiieeinnnerernssssenssnnes i

7. Massive blue limestone ................12

Neither the top nor the bottom of this member is represented in

the last section. In the following the top and perhaps the bottom

is concecaled. This comntains an unusual amount of shale for this

member.

SECTION ON WESTERN SLOPE OF SNAGGY MOUNTAIN, GARRETT COUNTY.!

-2

Feet, Inches.

1. Decomposed limestone ................ 4
2. Massive fossiliferous limestone ....... 20
3 @onecealed  ........00000 i iiieieeneae w
4, Brokeny lIIMestone ..... . coveoveearoes 2
SonGineen; fshile .......coc.cc0eneeecans e 3
6. Green and red shale .................. 3 6
7. Impure bluish-white limestone ........ it 6
B REAWSHEE | o o oooepeioneie o b lEeieieiofse e s Fuoneos 5 6
9. Bluish-white impure limestone ....... 1 9
10. Red sandy shales ..................... 6 5
11. Bluish-white limestone, sparingly fos-

SIMEETOMS. <10 oo oo lre cloraloisieie o oncenonns 4 3

o ol Y (S o e s 5004000000000 58 11

! Measured by Mr. A. C. McLaughlin.
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Taxoxomy.—The Greenbrier formation carries the fauna of the
Genevieve limestone of the Mississippi valley. The lithologic and
faunal character of the formation in the region adjoining Garrett
county at the northwest has recently been discussed in detail by
Stevenson.

It is the equivalent of the Maxville limestonc of Ohio and of the
Greenbrier, Bangor, and Newman limestones of the southern Appa-
lachians. Toward the south it thickens at the cxpense of the over-
lying Mauch Chunk (Pennington) shales until it attains in southern
West Virginia, Kentucky, Tennessee, and Alabama, a thickness many
times as great as that which it possesses in Maryland. Toward the
north in Pennsylvania it thins rapidly. This change consists in an
increase in the thickness and amount of shale in the middle member,
a decrease in the thickness of the upper or pure limestone member,
and an increase in the amount of sandy material in the lower mem-
ber. The result is that the formation changes along the bedding and
along the strike into a series of red and green shales and sandstones
which in central and northeastern Pennsylvania constitute part of
the Mauch Chunk formation.

The Mauch Chunk Formation.

ArEar ExteENT.—There are six areas in which the Mauch Chunk
formation outerops in Garrett county.
The most easterly area is along the western slope of Savage and

Backbone mountains. The eastern boundary of this belt is about
one hundred yards west of the crest of the mountain. The width
of the belt varies with the slope of the mountain-side, being greatest
where the slope is least. Where Savage and Backbone mountains
are separated by the gap through which the Savage river flows the
Mauch Chunk belt swings eastward for about two miles. The length
of this belt is about forty-seven miles, its width varies from one-
eighth to one-third of a mile.

! Amer. Geol., vol. xxix, 1902, pp. 242-249.
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The second area extends along the western flank of the anticline
of which the first arca is on the eastern side. It occupies a position
on the eastern slope of Meadow Mountain for its entire length. At
the southern end it swings around to the westward and joins the
Negro Mountain arca which will be later deseribed. Across the valley
of Deep Creek from this point, the belt is resumed in the same struc-
tural position as the Meadow Mountain belt, by a belt which is here
connected with another belt which comes from the west where its
distribution will be later described. From the Deep Creck gap south-
westward this belt extends parallel to the Backbone Mountain belt
and along tho eastern slope of the Halls Hill-Roman Nose ridge,
until that ridge crosses the West Virginia line seven miles southwest
of Oakland. This belt occupies a position on the castern side of the
latter ridge similar to that occupied by the formation on the western
side of the Savage-Backbone ridge, but with its din in the opposite
direction. This belt is thirty-six miles long, and from one-eighth to
one-half mile wide.

The third area extends along the western slope of Negro Mountain
from Pennsylvania to the juncture of Meadow and Negro mountains
at their southern extremity. At this point it joins the Meadow
Mountain belt already described. It is about eighteen miles long
and from one-eighth to three-fourths of a mile wide.

The fourth area is connected with the Halls Hill-Roman Nose
belt at its northern end near Thayerville. From here it extends in
a generally northwestern but extremely sinuous course along the
northern slope of that group of Pottsville hills which forms the
northern rim of the upper Youghiogheny syncline. It crosses the
Youghiogheny river about one mile below Swallow Falls and then
rises toward the north in the eastern front of that line of hills which
forms the steep western bank of the river. Near Sang Run it attains
its maximum elevation and then descends again and crosses the river
about two miles south of Sang Run.

The fifth area flanks the Accident anticline on the west, and
extends from the northwestern end of the area last described, in

north-northeasterly direction, along the castern slope of Winding

Ridge. Its course is somewhat sinuous.
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The sixth area, starting at a point about one mile west of Cranes-
ville, extends in an easterly direction along the southern slopes of
Feik Hill and Dog Ridge. At a point about one mile west of Sang
Run it erosses Salt Block Run, and then swings back to the west
and circles around the northern and western slopes of Whites Knob.
From here it extends in a southerly dircetion along the western slope
of the line of hills extending fromm Whites Knob to Lewis Knob.
At this point it swings to the east down into the valley of Deep Creck,
and thenece extends westward and then southwestward along the west-
ern slope of Snaggy Mountain until, with that mountain, it crosses the
West Virginia line.

Litrorosic Descrirtion.—The Mauch Chunk formation cousists
of a series of thinly bedded green sandstones at the base, overlain
by a great thickness of irrcgularly alternating red and green shales
and green sandstones. These beds apparently contain no charaeter-
istie strata upon which any subdivision of the formation ean be based.
The sandstones are either green or dark red, and are mieaecous, thinly
bedded and cross-bedded. The shales are of various shades of red
and green, and are sometimes arenaceous and sometimes argillaceous.

Taxovomy.—The Mauch Chunk formation of Maryland is the tax-
onomic equivalent of the upper part of the Mauch Chunk formation
of the typieal loeality in the anthracite fields of northeastern Penn-
sylvania. The change which takes place in the formation in passing
southwestward across Pennsylvania has been discussed above under
the Greenbrier formation (p. 98). The formation is represented
in the southern Appalachian region by the Pennington formation,
which agrees in lithologic character with the Maueh Chunk. The
upper part of the Bangor and Newman limestones of the southern
Appalachian region is probably in part at least synchronous with the
lower part of the Mauch Chunk of Maryland.

The Pottsville Formation.
Arear Extent.—The Pottsville formation outerops in eight im-

portant areas in Garrett county. The most easterly of these extends
along the erest of Savage Mountain. The western border of this
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Fig, L—KN0R OF MAUCUI-CHUSK SHALES, WEST OF HOYES

F1a. 2.-VALLEY IN MAUCH CHUNK SHALES, NEAR ELDER.

MAUCH CHUNK FORMATION.
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area lies slightly (possibly 100 yards) to the west of the erest of the
mountain. The eastern border lies at a distanee varying from one-
fourth to one-half mile east of it. This area follows the crest of the
mountain from the Pennsylvania line to the Savage River gap. At
this point the belt swings down to the eastward and from a point
about one mile east of Crabtree to Bloomington forms the floor of
the gap, also extending for some distanee up the sides.

From this gap a seeond Pottsville belt extends to the southward
along the crest of Backbone Mountain. This belt is very similar to
that already deseribed as extending along the Big Savage Mountain.
The thickness, dip, and topographic form being the same in the two
cases, the form of the belt of outerop is also the same. This belt
extends without break from the Savage river to the extreme southern
corner of the county at Potomac Stone.

The lithologie charaeter of the Pottsville makes it the most resist-
ant formation in the entire Appalachian region. Consequently it
forms mountain ridges. It may be stated as a law that where the
Pottsville outerops as a mountain ridge, the basal contact will lie
not far from the erest of the mountains and on the side opposite to
the direetion of dip, while the upper eontaet will be marked by a
line of headwater streams which come together in pairs at a series
of points which usually mark the places of greatest width of the
Pottsville. On Big Savage Mountain the econtacts follow this law
very elosely,—more elosely than eclsewhere in Maryland.

A third belt of different character from those already described
extends, with a few interruptions, up the Potomae valley from Bloom-
ington almost to Bradshaw. The general course of the river is near
the axis of the syncline, but as it meanders from side to side it alter-
nately cuts into the Pottsville and flows back into the deeper parts of
the syneline where the Pottsville is buried beneath younger rocks.

A fourth belt extends in a southwesterly direction along the erest
and western flank of Meadow Mountain from the point where that
mountain is crossed by the Pennsylvania line to the southern end
of the mountain at the valley of Deep Creek. This belt is from one-
lhalf to three-fourths of a mile wide. The width of outerop is greater
here than in the more easterly areas because the dip here is less.
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A fifth belt joins that of Meadow Mountain at the southern extrem-
ity of the latter and extends from there in a northerly direction along
the erest and eastern flank of Negro Mountain to the Pennsylvania

line. This has about the same width as that of the Meadow Moun-
tain belt.

A sixth belt enters the state from West Virginia about seven miles
southwest of Oakland and extends in a northeasterly direction along
the crest and western flank of a broken ridge which has no general
name, but of which Halls Hill and Roman Nose are parts, to the
point already mentioned where Deep Creek has eut this ridge off
from Meadow Mountain. Here the outcrop swings to the northwest

and joins the belt next to be described. This belt has a width of from
one-half to one mile.

The seventh belt enters the state from West Virginia where Snowy
Creek and the Baltimore and Ohio Railroad enter it near Corinth
and extends in a northerly and northeasterly direction along the erest
and eastern flank of Snaggy Mountain to the point where Muddy
Creek breaks through to the east at Browning Mill. Here it swings
to the east, then bifureates. One prong crosses the Youghiogheny
valley at Swallow Falls and then swings to the northeast, joining
the belt last deseribed. The other extends northward along the
western side of the Youghiogheny river and widens out in a region
of low dips where it forms the erest of the group of high hills to
the southwest of Sang Run, of which Lewis Knob, Whites Knob and
River Hill are prominent peaks. This belt has a width of between
three-fourths and one mile in the southern ridge part, but widens out
in the northern prongs till it is in plaees several miles wide and so
irregular in shape that it eannot be verbally deseribed.

The eighth belt enters the state from West Virginia about one
mile northwest of Cranesville and extends in an easterly direetion
along the erests and northern slopes of Feik Hill and Dog Ridge,
then it is joined by the seventh belt from across the valley of Salt
Bloek Run. From here it extends in an easterly and northeasterly
direetion into the valley of the Youghiogheny, which from near Sang
Run to Krug is a Pottsville gorge. Thence it extends in a north-
easterly direetion along the crest and western slope of Winding Ridge
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to the Pennsylvania line just west of Oakton. This belt varies in
width from three-fourths to one mile along the ridge, but has a width
of about two miles where it crosses the Youghiogheny valley.

There are also several outliers in the Deep Creek valley, and .be-
tween Hoyes Run and Sang Run.  About two miles south of Friends-
ville is a detached area where the overlying formation has been
stripped off.

Lrreorocic Descrierion.—The Pottsville formation consists of a
series of coarse and massive conglomerates, sandstones, shales, fire-
clay and coal. The general character of the formation is well shown
in the following section which was measured in the Youghiogheny
gorge at and below Swallow Falls.

SECTION OF POTTSVILLE FORMATION, SWALLOW FALLS, GARRETT COUNTY.

Feet. Inches.
1. Massive sandstone, Homewood ..... 50
1, SINEILE "5 600 0 00000 80 20800 8006 S B o00d 6
3. Fire-clay, Mount {Flint fire-clay } "
Savage......... Plastic fire-cla
Coal ... 4"]
Bone .. 8” I
4. Coal, Mount Savage< Coal ...l 4”7 > 8
Shale .. 27 I
LCoal 6”)
B =)l 6 060000000000 3088000000000 500050 5
G SERABTOMES | <rore ¢ o/l aiorars = o oiee aloiaisisloloioie olate )
7. Coal, Lower MeEreer ......ccceveeeeve 10
8. Conglomeritic sandstone, Upper Con-
DOQUENEeSSING  ...vuvnvevieanaonsens 75
g, Black shale .........cc..cootieeencenns 2
10. Coal, Quakertown ........ceceevevuves 1 6
119, (ST E 18 0 0 86 00 CERICIT R SRR 6
12, 'Coneeled’ oo oioioioiiesonsomesiiae 8
13, Massive conglomeritic sandstone,
Lower Connoquenessing .......... 75
14 - ComeealEtdl M. . & Jf oo e oo se oot 60
115 = SIn0 ke #5500 0 0 o I DR PR P R0 T s 5
Coal "5 A0 G4
16. Coal, Sharon...... Shale ...... 6” 1 4
Coal ........ 5
oS nE" 2 000 da 0 o0 a0adauBCE SHEEE b o5 o 306 e s 6
18! SamdStome | .. ..o s Tl ceee sotioe oo 25

=
Q

o+
o

f4)
o
Ead
-3
[oo]
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Farther east the thickness is somewhat greater as is shown by
the following section:

SECTION OF THE POTTSVILLE FORMATION, ONE-HALF MILE EAST OF WESTERN-
PORT, ALLEGANY COUNTY.
Feet. Inches.
Allegheny shales .....................
1. Massive sandstone, Homewood.......... 26
. Conccaled, but with abundant frag-
ments of flint fire-clay in the talus.. 64

I

3. Massive sandstone ............o00v..n. 6
4. Concealed ................ ol b a0 00000 29
5. Massive quartzose sandstone .......... 20
6. Sandstone .......cciiiiiiiiiiiiinnn., 4
7. Concealed ........covvviiiiiiiinnnnnn. 28
8. Black shale ........covviiivenninnnn.. 5
9. Sandstone ............. SRR S oo o d oo 1
10. Dark shales .......... SEARA AE O o o d do 12
11, Coal ...ovvvvvvennnn... B0 0 0 ] o' 0 il
12. Dark gray shale .........cvvininnnn.. 4
13. Coal ......c.vvvunn. SRR . 65 6 o 0 oo 1 6
14. Dark gray shale ........c.0vvvnvinnn... 4
15. Sandstone ......ooiiiiiiiiiiiiie., 4
16. Concealed .................. ORI E e o) 16
17. Dark gray shales ..................... 10
18, Sandstone ........vvviiinnnnn.. Sl o o
19. Concealed ...... 3050868088 0 05 000 0 o 0 40
20, Massive sandstone .................... 20
21, Shale .vvivinivneevnnninnnnnnnn, - 2
22, Sandstone ........ciiiiiiiiiiii., 10
23. Black shales ........ 0000000 0oEIBNE oo eioke | 35
24. Coal ..iiiiii i i S6BE o o o 8
25. Black shale ...vvvuivinniiinneennnnnnns 4
26, Sandstone .................... B8B100000 ~20)
27. Shale and sandstone .................. 6
28. Coal .......... 0 0030000 No000 00 olE oo oo 1 3
29. Sandstone ............. 8800 0080 0.0/0.0 0 0 0 4
Mauch Chunk shales .................
Total ................ SO Do 00 C 374 5

It can readily be seen that these beds may be grouped into the
following members which have been deseribed and named by the

geologists of the Pennsylvania surveys.
Swallow Falls Westernport

Section, Section.
Homewood sandstone ................. 1 1
Mercer group (coal, fire-clay and shale) 2-7 2
Connoquenessing sandstones ...... ee.. 8-13 3-22

Sharon group (shale and coal) ........14-18 23-29
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The basal contact of the Pottsville formation has been seen at only
one point in Garrett eounty, namely, in the railroad eut one mile
west of Oakland and immediately east of the bridge over the Youghio-
gheny river. Here the following seetion is exposed:

SECTION ONE MILE WEST OF OAKLAND, GARRETT COUNTY.

Shaly sandstone

Massive sandstone
Limestone conglomerate
Red shale (Mauch Chunk)

This seetion is overlain by beds eontaining red shale but in all
probability the limestone conglomerate represents the base of the
Pottsville. This bed is a mass of rounded and somewhat angular
pebbles of dark colored limestone set in an argillaceous eecment. The
origin of the pebbles is not known. The bed has not been elsewhere
observed in Garrett county, but in western Allegany eounty it has
been recorded from near Barrellville and east of Westernport. Tt
has hitherto been considered as the uppermost member of the Mauch
Chunk, but in view of its resemblance to a widespread basal eonglom-
erate it may perhaps be well to place it in the Pottsville. As has
already been noted (p. 104), the exposure of the eontact between
the Mauch Chunk and Pottsville one-half mile cast of Westernport,
Allegany county, shows the basal bed of the Pottsville as a fine-
grained sandstone which rests upon the greenish shales of the Maueh
Chunk with (local at least) discordanee of bedding. This exposure
fully establishes the faet that the Pottsville rests upon the Mauch
Chunk, locally at least, with uneonformity, but it also shows that
the limestone conglomerate already referred to is cither below the

base of the Pottsville (as earlier writers have considered), or is here

loeally replaced by sandstone. The writer is inelined to accept the
latter as the true explanation. This unconformity may explain the
slight development or absence of the lowest Pottsville beds (the
Sharon eonglomerate, ete.) in this region. Throughout the northern
Appalachian region it is here one bed and there another which forms
the base of the Pottsville. Perhaps further study will show that the
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lower Carboniferous sea bottom was raised and eroded over this entire
region before the Coal Measures were deposited, and that the subse-
quent subsidence was so slow and irregular that great thicknesses of
Pottsville were accumulated in other regions while this was yet land.

If the Sharon conglomerate is represented in Maryland it is by the
twenty-five feet of sandstone at the base of the Swallow Falls sec-
tion and the four feet at the base of the Westernport section.

The Sharon coal-group of West Virginia is represented in Garrett
county by a series of shales with one or two thin coal seams. These
beds are about 60 feet thick at Westernport and of a doubtful thick-
ness which does not exceed 60 fect at Swallow Falls. The correla-
tion is based upon the stratigraphic position of the beds with refer-
ence to those above and below, and upon the fauna contained in the
shales, which according to Mi. David White* is that of the Sharon
coal.

Above the coal and shales of the Sharon group is a great thickness
of sandstones and conglomerates which are the equivalent of the Con-
noquenessing sandstones of Lawrence county, Pennsylvania. It is
clearly shown in the Swallow Falls gorge that here, as in Pennsyl-
vania, the group is capable of a threefold subdivision. At the base
is the lower Connoquenessing sandstone which is hard, white and con-
glomeritic, and has a thickness of about 75 feet. Above this is a
small thickness of shale with a thin coal which is the equivalent of
the Quakertown coal of eastern Ohio and western Pennsylvania. In
Allegany county this coal* has split into two seams separated by four
feet of shale. The shales associated with the Quakertown coal are

overlain by another bed of very hard and massive white conglomeritic

* Verbal communication.

*Here it must be noted that in the report on Allegany County the so-
called “ Railroad seam ” was given the name Bloomington Coel and was
referred to a stratigraphic position closely corresponding to that of the
Quakertown Coal. Careful study has shown that the * Railroad seam
does not belong in this position but is the equivalent in part of the Mount
Savage coal and in part of the Clarion. The matter will be referred to at
greater length under the description of those seams.
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sandstone which has a thickness of about 75 feet. This is the equiva-
lent of the upper Connoquenessing sandstone.

Resting with apparent conformability upon the upper Connoquen-
essing sandstone is a series of shales with some fire-clay and coal,
which are both stratigraphically and paleontologically the equivalent
of the Mercer group of Pennsylvania. The lithologic character of
this group is well shown in the following section which was meas-
ured in the west bank of the Potomac one mile above Blaine.

SECTION ONE MILE ABOVE BLAINE, GARRETT COUNTY.

Feet. Inches.
Sandstone, Homewood ....e..ovoeeeeenncns 40
(Cleyare 0 E6l * 506600000000 00F 6000003700000 000 65
Massive sandstone ...........cccc0iiiianln 5
G023 oBod600000000000000800660000600000 066 1
Coal 4”
Coal, Mt. Savage ....... Shale .22” ) ... 2 6
Coal .. 3”
Fire-clay, Flint fire-clay....6"
Mt. Savage..... { Plastic fire-clay..8’ } =
(6@ T 6 5560 0608966660 008B00 000 30C FO000T 12
Massive sandstone, Upper Connoquenes-
STREN o0 oo cleleolorololololololo\ololofakole s ol e ol ala el ols 8
T2 4660656009600 6,000 3B EIB0 0o 147 6

In the Savage Mountain Fire-clay mine the following section was

measured:
SECTION AT SAVAGE MOUNTAIN FIRE-CLAY MINE.
Feet. Inches,

Sandstone ..28’

Sandstone, Homewood ...... Soft shale .. 1’ Bl 6
Sandstone .. 8 6”

EIROE 6 o 60 00 AP0t 360 AME 66 00060 o © 66 6 8H 0068 do ST 1
Coal ....... 1/ R2

Coal, Mt. Savage ............ Shale ...... 11”7 } 4 1
Coal erejeers o0 2

Sl Jo N SO et ST TR 30y o B e R R 6

1L TEEE) (N7 I LiaMS N X o0 60 5 80 0 b 60 0 & C 0o 608060 60 LEB0 10
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The following scction was obtained from a bore-hole at Henry:

SECTION AT HENRY, GARRETT COUNTY.

IFeet. Inches.
( Sandstone ..... A N o Jdoco oo 25 5
o VS (‘Jonglomerate ..................... 1 81,
Sandstone SHNASTONE .ol ool ie el & ok 8 111,
51 feet. Shale and sandstone .............. il 4
Sandstone and conglomerate ...... 4 10
Fine sandstone .. ............ 8556, 1) 1
Shale .............. Jojooa0000n el b
[ Sandstone .................. 5% gl 8
Shal el rr.r. ol gome « - oo LT ERRE T 1 1
SANASTONE .\ o ove e oo b b e 1 g
SHalEt a1 ey e, Y or g 6 2y,
Coal, Mount Savage or Upper Mer-
Mercer O 5 3b 00000 0000 0B 6 0 0000 6 6.0 aw o 1 8
Group i Shale and Dbomne ...... 00 00,0 08P 0000 15 51,
53 feet. Sandstone and shale ...... G008 o o 2 7
Shale ..... BB 600 OB 000 0 0.9 0 B0 00 o o 8
Com LRI I N I BeR 5 6 % oo o 1 8
| Shale] ... 7| E . ekt o 8 2
“ Flint Lower Mercer Coal... 2
Shale ..... | ...................... 5 7
Coal ..... 1855508090000 da oo 0 0 S 1 21,
[ Shale ......cooovviinnniiiniinnn... 2 Yy
Upper Conno- ( Sandstone with streaks of shale ..18 Y,
quenessing 4 Hard sandstone ................... 30 101/,
Sandstone Hard sandstone with streaks of
66 feet. l NSRS o 6 o Ot TG SR A R 17 91,
Totmly 1. b TP a8 e g e 172 21,

These sections show the relationships of the members of the Mereer
group to each other and to the underlying and overlying strata. The
lower Mercer coal is usually absent in Maryland, having been reported
only from Swallow Falls and from the Henry bore-hole. The Mount
Savage coal,” which is identical with the Upper Mercer (where there
are two Mercers) of Pennsylvania, is always present. The Mount
Savage fire-clay lies immediately or a very short distance under it.

* This seam was called Westernport in The GQeology of Allegany County, but
further study has shown that the Mount Savage Coal undoubtedly belongs
at this horizon, so that name having been used for many years in the Penn-
sylvania reports has priority.
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At Swallow Falls eonditions are abnormal, for there is no elay under
the eoal, while a fire-elay of exaetly the same eharaeter as the Mount
Savage elay overlies it. This state of affairs has not been recognized
elsewhere.

The Mount Savage fire-elay is apparently one of the most eonstant
members of the Coal Measures, even where its outerop is eoneealed
its presence being revealed by the oeeurrenec of flint boulders in
the soil.

The Mereer limestones whieh are very eharacteristie at this horizon
in Pennsylvania have not been reeognized in Maryland.

Resting eonformably upon the shales at the top of the Mereer
group is a very quartzose and massive sandstone, whieh is‘the equiva-
lent of the Homewood sandstone of Pennsylvania. It was formerly
ealled the Piedmont sandstone but its identity with the Homewood
sandstone is now satisfactorily established. Tt differs from the Con-
‘noquenessing sandstone in being less conglomeritie, and from the
overlying Allegheny sandstones in being more massive and quartzitie.
The thiekness varies from about 30 to ahinost 100 feet, and is usually
over 60 feet,

Taxoxomy.—The Pottsville formation of Maryland represents the
upper part of the formation in its type locality in northeastern Penn-
sylvania. Two hypotheses have been suggested by Mr. David White *
to aeeount for the thinning of the Pottsville and the absenee of its
lower members in the bituminous eoal-fields of western Pennsylvania,
Maryland, and West Virginia. He says: “ The existenee of the
older floras in the lower portions only of the very thiek seetions,
or, in other words, the equivalenee of the very thin seetions to the
upper portions only of the very thiek seetions, suggests alter-
native hypotheses in explanation of the eonditions attending the
sedimentation of the Pottsville formation. First, the lower portions
of the very thick scetions may be regarded as laid down in Mauch
Chunk tinie and eontemporaneous with the latest red shale or lower

! The Stratigraphic Succession of Fossil Floras of the Pottsville Forma-

tion in the Southern Anthracite Coal Field, Pennsylvania. Twentieth An-
nual Report, U. S. Geological Survey, pt. ii, p. 821




110 THE GEOLOGY OF GARRETT COUNTY

Carboniferous sediments in other regions, in which case the basal
boundary of the Pottsville in those regions may be diagonal in time
without unconformity. The second hypothesis assumes a case of over-
lap, by which the upper and relatively thinner northern and western
deposits were spread beyond the limits of the deeper eastern basins
in which the thicker deposits were accumulated. In the latter case
the unconformity may or may not cxtend throughout the field.”
While he regards the problem as still an open one, Mr. White is
inclined to believe that the oldest Pottsville in the very thick sections
rests upon the underlying Mauch Chunk conformably, and is con-
temporaneous with the highest Mauch Chunk of those regions where
the Pottsville is thin; and that the Pottsville of the latter regions was
deposited in an encroaching sea, and is hence unconformable upon
the Mauch Chunk by overlap. The writer agrees with Mr. White
that the Pottsville and Mauch Chunk of Maryland are separated by
an unconformity. Whether this unconformity represents the whole
of lower Pottsville (i. e. pre-Sharon) time, or whether part of that
period is represented by the highest Mauch Chunk of this region, is
a problem on which the roeks of this region have shed no light.

The uppermost beds of the Pottsville in this region (i. e. the Mount
Savage coal and fire-clay, and the overlying sandstone) are to be most
definitely correlated with the Mercer coal group and the Homewood
sandstone which are found at the top of the Pottsville throughout the
entire coal fields of Pennsylvania, eastern Ohio, and northern West
Virginia. This means that Pottsville time ended almost simultan-
eously in all parts of the northern Appalachians. As far as is known
the same is approximately true to the southward. The Pottsville for-
mation is the equivalent of the Blackwater formation of Darton and
Taft" which was named, deseribed, and mapped in the southern part
of Garrett county and the adjacent part of West Virginia, which are
included in the Piedmont quadrangle of the Geologic Atlas of the
United States. But as Pottsville is the older name, Blackwater must
be considered a synonym.

' U. 8. Geol. Survey, Geol. Atlas, folio 28,
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The Allegheny Formation.

Arear Extent.—The Allegheny formation outerops in seven large
and important areas in Garrett county. The first of these extends
in an almost straight line along the eastern slope of Savage Mountain

from the Pennsylvania line to the valley of the Savage river at a
point about two and onc-half miles east of Crabtrece. From here it
extends along the north bank of the Savage river to the Allegany
county line.

The seeond area extends in line with the first along the eastern
slope of Backbone Mountain from the valley of the Savage river to
the West Virginia line near Potomac Stone. In this as in the first
area the rocks dip to the southeast.

The third area extends along the bank of the Potomac river from
Bloomington to near Bayard. It extends for a greater or less distance
up all the strcams entering the Potomae in this interval, and conneets
with the area last described through the valleys of the Savage river,
Laurel Run (below Windom), Folly Run, Elklick Run, Threefork
Run, and Lostland Run. It extends far up Wolf Den Run and Laurel
Run (near Schell) and almost connects with the area next to the west.
From Bayard to Bradshaw and for a number of short distances
between Bradshaw and Bloomington it forms the floor of the Potomac
valley.

The fourth area extends along the western slope of Meadow Moun-
tain from the Pennsylvania line to the juncture of Meadow and Negro
mountains, thenee along the eastern slope of Negro Mountain to the
Pennsylvania line. It completely encircles the Castleman valley.

The fifth area, which is the largest in the state, covers the greater
part of the region drained by the Youghiogheny river above Swallow
Falls, lying between Snaggy Mountain on the west and the Roman
Nose-Halls Hill ridge on the east. Several areas within this tract are
covered by the overlying Conemaugh formation.

The sixth area extends along the western slope of Winding Ridge
from the Pennsylvania line to Elder. About one and one-half miles
below Krug it descends to the bottom of the Youghiogheny river,
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crosses that stream and extends along the western bank to a point
about one mile south of the mouth of White Rock Run. Thenece it

extends westward up the valley of that stream to the West Virginia
line.

The seventh area lies in the northwest corner of the county and
1s very irregular in outline. It oeccupies the entire valley of Feik
Run, sends a long irregular prong across into the valley of the north
branch of Buffalo Run, and extends southward along the West Vir-
ginia line to a point about six miles south of the northwest corner of
the county.

There is a smaller area in the valley of Buffalo Run about three
miles west of Iriendsville; another still smaller about half-way be-
tween the last mentioned area and Friendsville; and three on the
eastern bank of the Youghiogheny river between Krug and Sang
Run. '

Lirnoroaic Descripmion.—The Allegheny formation which con-
sists of a series of sandstones, shales, coal seams, and limestones, over-
lies the Pottsville with apparent conformability. The following sec-
tions show the general character of the formation.

SECTION OF ALLEGHENY FORMATION. DBORE-HOLE No. 1, HENRY, GARRETT

Counry.
Mahoning Sandstone, ete. ......... Treet. Inches.

1. Coal, Upper ( Bony coal ..22” 1

Freeport. { Coal ....... 40" } ° 2
2.8hale .i.iiiiiiiiii i 2 21/
3., Limestone ......................... 111,
RS o P 7 61/,
5. Sandstone with streaks of shale ... 10 3
6. Sandstone ..........ciiiiiiniian... 13 3
7. Conglomerate ...................... 1 Y,
8. Conglomeritic sandstone ........... 5 6
9. Light gray sandy shale ............ 13 3 :
10. Sandstone ......oiiiiiiiiiiiieen.. 17 5
TGISRT o) ISR R R—— 2
12. Shaly sandstone ................... 21 3
13. Shale ...ioiviiiiiiiiinei i 15 1
14, Shaly sandstone ................... 24 10
B o P 2
16. Shale .......ciiiiiiiiiiiiiii., 3

17, Sandstone ............00iiiiiinn.. 1 10




18.
19.
20.
21.

9
o

23.
24.
25,
26.
27,

28.

29.
30.
31,
32.
33.
34,
35.
36.
317.
38.
39.
40.
41.
42.

43.

44,

45,

46.
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Feet.
Shale cvovvvvennernnns M )0 oToc00000 |
Limestone .......cc000000nn TP 1
SInT' 7S 085000 BB oo Mo 24488 0000 0d d0 000 16
Black shale with streaks of bone... 1
Shale ......oiiiiiieinnnnnnnn T 11
Sandstone and shale ............... 14
Black shale ..oocoverstsocsosonnsss 3
Sandy shale ......... 00 oo Boooooao o)
SANASHONE o vovvcviemre oo oo e ene 2
Black shale .......ccvvviivvnnnnnn. 2

'Shale T
[ Coal ..331,"
Shale . 41/2”l
Coal, Middle and Bone . 71"
Lower Iuttannmg4 Coal ..24° &
Shale . 114"
Coal ..24”

| Shale . 17

[Bone 50 21/‘2”J
Shale ....... 000000000@B000000000000 19
Rough coal and shale (“split-six”). 2
Sandstone and black shale ........ 4
Black shale ............cc0vvvenn 4
Shale and bone .....covoveinnerenns
STAYE 5. cle/eteleols) o seele ol v oS TofJoTe oo s o) s 6
Limestone ............ 880000 coobooo 2
Shale ........ 5000000 cgal00 600 d80000 12
Hard flinty sandstone ............. 13

Conglomerate ........ccvvvivvnneees 7
Sandstone .......cc0cceneeisioiions B

Shale and sandstone .............00 22
Sandstone .......c0c00000000 eeenes 8
Shale .....cooneeteecccennnse 560 i il
Coal ]
with sulphur 11”
Coal, Clarion] Shale ......... 15”{ 1
Coal .......... 6”
lSulphur 9600000 A4
SIALE  Loieloe el eiekel s 751 sakokens s svakol s ol ok feHskols 10
Coal ...... Be ool
Coal, Shale ....... 3 81/2',',
Brookville Bone . .. 21,7 L 3
Shale and bone.51,”
@oal i .okt . . 8L
SHEILE | cioieioiee o einiee aloisloislom s sies - 4
Homewood sandstone, ete. ........

Total .......... :)E

Inches.

6%z
5%
1%

3%

5%

5%

(&7

8%

113
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Another bore-hole (No. 5) about three miles from this gave the
following section of the upper part of the formation:

SectIioN, BoRE-HOLE No. 5, 11, MILEs N. W. oF BAYARD, GARRETT COUNTY.

Feet. Inches.
Mahoning sandstone, ete. ............
. Coal, Upper { Bony coal,
Freeport {Coal
. Shale
. Sandstone
. Hard conglomeritic sandstone
. Sandstone

. Bony coal, Lower Freeport
. Hard dark sandstone

€W 0O, C A WD

o e e
ZRTRTES

. Shale

. Black shale mixed with coal, Upper
Kittanning

. Blue shale

[
'S

r Bone

Coal and bone ...
. Coal, Middle | Coal
and Lower ] Shale
Kittanning | Coal

The following section was measured by Dr. I. C. White® at the
Maple Swamp water-tank, one and one-half miles above Harrison.

! Bull. U. 8. Geol. Survey, No. 65, p. 127.
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SECTION OF ALLEGHENY FORMATION, ONE AND ONE-HALF MILES ABOVE
HARRISON.
Feet. Inches.
Coal ........... 0f 15"

» Coal, Upper Bone and slate.1l’” 4”7

Freeport

. Concealed

. Coal, Lower Freeport

. Concealed ....

. Coal, Upper Kittanning

. Concealed and slate
Coal

. Coal, Lower Slate

Kittanning

8. Concealed, and sandstone ..

9. Coal, Clarion .....e.vvvvvvvvnnnnnnnnnn
10. Shales, and concealed .........

11. Massive sandstone, top of No. XII

On the east side of the Potomac at Harrison is the following
section:
SECTION OF ALLEGHENY FORMATION AT HARRISON.
Feet. Inches.

. Coal, Upper
Freeport ..

. Concealed
. Black shale
. Coal, Upper
Concealed
. Sandstone
24”
. Coal, Middle A 17— (g
and Lower
Kittanning

. Concealed

. Massive sandstone .
10. Concealed
11. Coal, Clarion .............ccvieviunnnn. o
12. Concealed
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SECTION OF ALLEGHENY FORMATION IN BORE-NIOLE AT JENNINGS MILL,
GARRETT COUNTY.!
Feet. Inches.
[ Coal
. Coal, Upper | Bone ....... 0" 3"
Freeport . | Black shale .10 10”

. Shaly sandstone .........coooevvnnnnn

. Gray shale .......

. Brecciated fire-clay

. Gray shale

7.

8. Gray shale ...

9. Black shale
10, Coal, Lower Freeport
11. Black shale
12. Gray shale ................ 500000 00al 18
13. Sandy shale ........ SRS 15
14. Coarse sandstone
15. Gray shale .........000.. Baaaaadb o o0 o
16. Coarse sandstone
17. Black shale ............. RS 0. 8

4//

Black shale .
Gray shale .. 4"

18. Coal, Middle |
and Lower !

Coal
Gray shale
Coal .........1

Gray shale ........,.
. Coarse sandstone
. Coarse crossbedded sandstone
. Coarse sandstone
. Shaly sandstone
. Gray shale
. Sandy shale
. Dark gray and black shale .
. Coal, Clarion
Gray shale ....... 8800000g00 00000000
. Gray sandy shale
. Black shale ......... 000 Cos 880088 . 3 oo
. Coal, Brookville (?)

Kittanning

! This section extends from a depth of 193 feet to 451 feet. The record
of the overlying beds is given on p. 128.
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SECTION OF ALLEGHENY FORMATION, FOUR MILES NORTHWEST OF OAKLAND,
GARRETT COUNTY. Feet. Inches.
Mahoning sandstone ...............
. Concealed

. Coal, Lower | Shale
Freeport. 4 Coal

&

Concealed

. Sandstonc i

. Shale and shaly sandstone

. Coarse sandstone ....

. Gray sandstone .............
. Gray shale ..

. Oolitic shale

. Shale

. Oolite

. Shale

. Coal, Middle | E
e Loweri Coal and bone... 7

O O =T O

e el
™0 =

[ury
(=)

3

Kittanning f‘halle
Coal .

. Gray shale .......
. Calcareous rock
. Black shale .
. Coal, Shale and bone .
““ Split-six ” { Coal ..
. Gray shale ............. B ooo0ogddod
. Black shale
. Gray shale .......
. Hard gray sandstone
. Green shale
. Red shale
. Red and green shale
. Green sandy shale
. Dark green and brown shale
. Alternating shales and sandstones . 18
. Fossiliferous limestone, Ferriferous. 1
. Alternating shales and sandstones.. 17
. Coal, Clarion .
. Plastic fire-clay
. Flint fire-clay ....... 50000d50 3003004
. Plastic fire-clay

! The upper 122 feet of this section was obtained from surface measure-
ments, while the lower part is the record of a bore-hole on Herrington
Manor, 4 miles northwest of Oakland.
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The indivigual beds making up the Allegheny formation have been
classified as follows:

{ Upper Freeport conl
Freeport‘ GI'OIIP i Lower Freeport coal

Upper EKittnnning coal

Kittanning Middle Kittanning coal

Gixegip t Lower Kittanning coal
Ferriferous limestone

. a Clarion sandstone
Clarion Group ll Clarion coal

Brookville coal

As far as is known the shales which form the base of the Allegheny
formation lie conformably upon the underlying formation. Near the
base of the formation and not separated by more than a few feet from
the top of the Pottsville there is sometimes found a coal-scam which

, is the equivalent of the Brookville' coal of Pennsylvania. As in
other regions this eoal is here very irregular and uncertain in its
occurrence. It has been observed at only one locality in Garrett
county, namely, in the bore-hole at Henry where it is less than five
feet above the base of the formation.

The Clarion” coal is one of the most persistent and characteristic
members of the Coal Measures in this region. Its position varies
from 15 to 45 feet above the top of the Pottsville. It usually con-
tains about 2% feet of coal. A mass of sandy shales about 10 feet
thick which contains very abundant nodules of siderite overlics the
Clarion coal. At places these are abundant enough to suggest the
possibility of profitable mining.

_ These shales are usually overlain by a thick and massive sandstone
which in appcaranee suggests the underlying Homewood sand-
stone and is known as the Clarion sandstone. It can be readily dis-

tinguished, however, by the presence of siderite concretions instead
of flint nodules in the underlying shales.

*In the report on the Geology of Allegany County, this was called the
Bluebaugh eoal. It is now known to be the same as the Brookville coal,
so, that name having priority, is here used.

* This seam was called, in the report on the Geology of Allegany county

and elsewhere, the Parker coal. Clarion is the older name and must there-
fore be used.
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A bed of limestone known in Pennsylvania as the Ferriferous
limestone is scparated from the Clarion sandstone by a series of
shales. This is well exposed about one-half mile north of Stoyer
and also in the bed of the run just above the bridge at the Preston
Lumber Company’s mine about two miles southwest of Crellin.
About one mile west of this locality, just across the West Virginia
line, the stone has been quarried near Van Werth’s coal mine. About
three and one-half miles north of Gorman the stone is exposed in
one of the branches of Glade Run. At all of these localities the
rock is clearly of fresh-water origin and contains no fossils exccpt
ostracods. In the Herrington Manor bore-hole the Ferriferous lime-
stone was found with a thickness of 14 inches. Here it is of the
marine type, which is the usual type in the region to the north and

west in Pennsylvania and Ohio, and contains abundant brachiopods.
The strata immediately above the Ferriferous limestone are soft

argillaceous shales. At the point where the limestone is exposed near
Stoyer the shale has a thickness of scarcely more than onc foot and

is overlain by coal. The section at this point is as follows:

SECTION AT STOYER, GARRETT COUNTY,

Feet. Inches.
(0N (IR o db ofib ool o o AR IBBBHIO 00 0 00 odald
Coal 4”
Bone .. 1”
Coal, Middle | coa1 ., 97 | .......... 3 8
Kittanning Bone ..12"
Coal 18”
Shale ..v.vvvereertrossnseocasonsasonssns 8 4
Coal G
Bone i
Coal .. 5”
Coal, Lower | pone ., 137 | ....... 4 4
Kittanning Coal .. 4”
Bone ..12”
Coal 23”
SHBE®! . os crermre olel- <|e s1oiele sioiokeojensise slolo/TMis s o o 1
Limestone, Ferriferous ................. 14+
MOBAL oo coveecascasesoncsionase 18 4

The shale above the limestone is the base of the Kittanning group
and the two seams of coal represent the Middle and Lower Kittanning
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coal of Pennsylvania. In Maryland and the adjacent parts of West
Virginia, and especially in the Potomac basin, these seams are usually
so near together that they constitute practically one seam and can
be mined together. In this condition they have been called the

“Davis seam.”
In the southern end of the Georges Creek basin the section of the
lower part of the Allegheny formation is as follows:

SECTION AT MERRILL’S MINE, LUKE, ALLEGANY COUNTY.
Inches.
1. Coal smut (Upper Kittanning) 6
2. Thin bedded sandstone with iron
nodules
. Fire-clay
. Shale
. Sandstone

Shale

[ Coal
. Concealed, shales and sandstones ....
. Coal, * Split-six”
. Concealed
. Fire-clay
. Greenish sandy shales ............... 17
3. Sandstone and sandy shales
. Coal, Clarion
. Arenaceous shales

. Coal, “ Six-foot* i Coal

If the seam which is locally known as the “ six-foot” is the exact
equivalent of the Davis scam of the Potomac basin, then the “ split-

six” cannot be correlated with any seam hitherto named in other

areas. On the other hand the “six-foot ” of this region may be con-
sidered as the equivalent of the upper ply of the Davis or the Middle
Kittanning, and then the “splitsix” can be readily correlated with
the Lower Kittanning. This view is supported by the fact that
usually where the “split-six”” is present the overlying seam is thin
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and has no thick middle shale, while where the Davis seam has its
typical development with great thickness of coal separated by a thick
middle shale, the “split-six ” is absent. The only observed excep-
tion to this is in bore-hole No. 1 at Henry where two feet of “ Rough
coal and slate” was recorded twenty feet under the Davis seam.
In spite of this it may seem satisfaetory to correlate the Davis seam
with the Middle and Lower Kittanning, the “six-foot” with the
Middle Kittanning and the “splitsix” with the Lower Kittanning.
The “Rough coal and slate” in the bore-hole would then have to

be left as a local sporadic seam which can neither be correlated nor
locally named.

The “split-six” seam occurs at an interval varying from 65 to
115 feet above the Clarion coal, and a short distance above the Fer-
riferous limestone. In its normal position with reference to the next
higher coal, it has been seen at only one locality in Garrett eounty,
which is on the south bank of White Rock Run. Here it is 24 feet
below the Lower Kittanning. In the vicinity of Westernport this
interval is somewhat greater (28 feet). The Middle and Lower
Kittanning coals, in the greater part of the Potomac basin, are
separated by less than one foot of shale, and constitute onc work-
able seam. In the Upper Youghiogheny basin the intervening
shale is usually about three feet in thickness. In the Lower Yough-
iogheny basin it varics from one to ten feet. In the Castleman
basin the Kittanning group (and in fact the entire Allegheny forma-
tion) is known only from the bore-hole at Jennings Mill. Here the

Kittanning coals are all thin and occur within a total interval of about
15 feet.

In the Georges Creek and Potomac basins this coal is locally known
as the “ Six-foot,” “Five-foot,” or Davis coal. It was called by the
last name in the report on the Geology of Allegany County, but
is now known to be the equivalent of either the Lower or the Lower
and Middle Kittanning. In the Castleman basin it is known only in
the bore-hole at Jennings Mill and at the mine owned by Mr. Joel
Bender at the southern end of the basin. Here it has been ineor-
rectly correlated with the “ Beachey ” coal which it closely resembles.
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It has been given no other local name in this basin. In the Upper
Youghiogheny basin it is locally called the “ Corinth coal”” or “ Four-
foot.” In the lower Youghiogheny basin it is locally known as the
“ White Rock seam,” and sometimes as the “ Four-foot.”

A messive cross-bedded sandstone about 25 feet in thickness is
separated from the top of this coal by an interval of usually only
a few inches of shale. This sandstone is characterized by the pres-
ence of abundant brownish mica flakes.

The Upper Kittanning coal occurs at an interval varying from
35 to 65 feet above the top of the Middle Kittanning coal. The
intervening strata are sandstones and shales, the former predomi-
nating, and of them the massive micaceous cross-bedded sandstone
above described being the most conspicuous. This coal is far less
persistent than the Middle and Lower Kittanning. Frequently it
is absent or represented by black shale or a few coaly streaks. The
best development of it i3 in the section above described at Harrison
(p. 115) where it has a thickness of 43 inches.

The strata between the Upper Kittanning coal and the top of the
Allegheny formation constitute the Ireeport group. The lithologic
characteristics of the members of this group are well shown in the
scetion of borc-hole No. 5 at Henry (p. 114) and also in the

following:
SECTION AT PIEDMONT, WEST VIRGINIA.!

Feet,
Coal .....vvvnnn... 2!
o Shale and bone ...1" L .......... 5
Freeport.. Coal .........c.... 2
2. Concealed ............. ittt e 10
3. Shale, DIUISh ..iviiriiiinreiiiiiiiiiieennns 10
4. Coal, Lower Freeport ........ccoiviviunevnnnnns 2
S. Fire-clay ...ttt 2
6. Concealed .....vvvvirrinnnnninniin e iniinnnaenn 10
7. Sandstone, hard .........covviiiiiiiiiiiiin., 2
8. Sandstone, shaly .......vvvvivviiiiiinnnennnn... 5
9. Shales, sandstone and concealed ............... 55
10. Coal, Upper Kittanning .......................
Total oviviiiiiiiiii ittt it 101

*1. C. White, Bull. U. S. Geol. Survey, No. 65, p. 126.
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SECTION AT BARNUM, GARRETT COUNTY,

Inches.

Mahoning sandstone
{ Bone
. Coal, Upper ! Coal
Freeport Shale

. Concealed

. Flaggy sandstone

. Concealed

. Sandstone

. Concealed

. Massive sandstone

. Conccaled

. Flaggy sandstone

Coal tracing, probably Upper Kit-

tanning

D W =T OO W

1%

The Freeport group where completely developed contains the
following members:

Upper TFreeport coal
Upper Freeport limestone
Bolivar fire-clay

Upper Freeport sandstone
Middle Freeport coal : Poepaxt igrocp
Lower Ireeport coal
Lower Freeport limestone
Lower Freeport sandstone

The individual beds of this group are not usually very well exposed
in this region. The Lower Freeport sandstone is apparently present,
but is less eonspieuous than another sandstone which is immediately
under the Upper Kittanning coal. The Lower Freeport limestone
is apparently represented by the one foot of limestone in bore-hole No.
1 at Henry (19 of section as given on p. 113), and by the sixteen
and one-half feet in bore-hole No. 5 at Henry (10 of the section as
given on p. 114.) It has not been seen at the surface.

The Lower Freeport coal is often represented by a thin seam but
it is not at all persistent. '

The Middle Freeport eoal is not present in Garrett county.
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A short distance under the Upper Freeport coal is a coarse sand-
stone, frequently conglomeritic, which at Henry has a thickness of
about twenty feet, and which represents the Upper Freeport
sandstone.

The Upper Freeport coal is practically always present at the very
top of the Allegheny formation. The areas in which it is entirely
absent are extremely local and infrequent. This seam has a very
characteristic seetion of whieh that at Harrison (p. 115) is an exeel-
lent example. So characteristic is this complexity of structure, or
division into benches by layers of shale that Dr. I. C. White * says:

“One of the main features which charactcrizes this bed is its com-
plexity, since it is always separated into two or more benches by
divisions of slate. This complexity of structure is illustrated at the
type locality, and so far as the writer knows it is never entirely absent
anywhere in the Appalachian field, whenever the bed is thick enough
to mine. These parting slates vary in number and thickness in differ-
ent regions, so that there is nothing characteristic about them over the
whole field, but yet in any particular district or coal basin their
number and position in the bed are quite regular.”

This complexity of structure is apparently not quite as character-
istic in Garrett county as it is in other regions, for sometimes the
shale partings are quite absent. But this is decidedly the exception,
and the complexity of structure may be regarded as characteristic.

In the Georges Creek basin this seam is known as the “ Four-foot ”
and sometimes as the “ Three-foot.” In the Potomac basin it is called
the “ Three-foot ” or “ Thomas.” In the Upper Youghiogheny basin
it has no loeal name. In the Lower Youghiogheny basin it is some-
times called the  sand roek vein,” but that name has also been applied
to other seams in the region. In the Castleman basin it has not been
opened and consequently has no local name. It will be described more
fully in the ehapter on Mineral Resources.

Taxoxomy.—The Allegheny formation was named and deseribed
in 1840 by H. D. Rogers,” then state geologist of Pennsylvania,
from its typical development along the Allegheny river. Under

* Bull. U. 8. Geol. Survey, No. 65, p. 148.
?4th Ann. Rept., Pa. Geol. Survey, p. 177.
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this name, and as the “ Lower Productive Coal Measures” it was
studied and mapped in great detail by the Second Geological Survey
of Pennsylvania. The several areas in Garrett county are the con-
tinunation of the areas mapped by the Pennsylvania surveys. The
correlation* is based not only on this lithologie continuity but on
the similarity of local sections and identity of sequence of the mem-
bers.

The formation has been traced westward into Ohio by the Ohio
Geological Survey, and southward into West Virginia. In these
states it has been called the “ Lower Productive Mecasures.” It con-
stitutes the Savage formation and the lower part of the Bayard
formation of Darton and Taft, and was thus mapped by them® in
the southern part of Garrett county.

The Conemaugh Formation.

Arrar Exrexr.—The Conemaugh formation outerops in twenty-
four separate areas in Garrett county. These may be grouped into
five distinet and separate regions, each of which contains one or more
dctached areas of the Conemaugh formation.

The first of these regions is situated in the Georges Creek valley
and extends from a line parallel to the crest of Savage Mountain and
about one mile east of it to the Allegany county boundary. In part
of this region the Conemaugh is buried under younger formations

whose areal extent will be deseribed later.

The second region is in the Potomac valley and contains eight
detached areas of greatly differing size. The first of these is situated
on the ridge between Savage river and the stream about two miles
south of it which is known as Laurel Run. The second area is on
the ridge between Laurel Run and Folly Run. The third is between
Folly Run and Elklick Run. The fourth is between Elklick Run and
Threefork Run. The fifth is on the hill between the two eentral
prongs of Threefork Run. The sixth is between Threefork Run and
the north fork of Lostland Run. This area is almost cut in two by
Wolf Den Run. The seventh area is between the two forks of

! Bull. Geol. Soc. Amer., vol. xiii, 1902, pp. 215-232.
2U. S. Geol. Survey, Geol. Atlas, folio 28.
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Lostland Run. The eighth area extends from the valley of Lostland
Run to the southern corner of the county, and from a line parallel
to the erest of Backbone Mountain and about one mile east of it,
to or almost to the Potomac river. The northern end of this area
is almost detached by Trout Run, and again by Laurel Run. Above
Bayard the Potomac flows over the rocks of this formation.

The third region is in the Castleman valley and consists of a single
oblong area fourteen miles long, and from three to four miles wide.

The fourth region is in the upper part of the Youghiogheny valley
above Deep and Muddy ereeks, and contains twelve small detached
areas. The largest of these extends from the valley of Deep Creek
on the north to Miller Run on the south and les on the east side
of the Youghiogheny river except at its southern extremity. The
next largest area extends along the north side of the Baltimore and
Ohio Railroad from a point about one mile west of the Youghiogheny
river to a point about one mile east of Hutton where it crosses the
railroad and covers a small tract on the south side. The third in
areal extent lies on the west side of the Youghiogheny river oppo-
site the first-mentioned, extending from near the mouth of Herring-
ton Run to a point about one mile above Swallow Falls. There are
nine smaller areas situated near these three.

The fifth region is in the lower part of the Youghiogheny valley
below White Rock Run. It includes two areas, a large and a small
one. The larger one covers the greater part of the area north of the
valley of White Rock Run and west of the Youghiogheny river
(except the valley of Feik Run in the northwest corner of the county)
and extends east of the Youghiogheny from a point one and one-half
miles above Friendsville to the Pennsylvania line. The eastern
boundary of this area is roughly parallel to the crest of Winding
Ridge and about one and three-fourth miles west of it from Friends-
ville to the Pennsylvania line. Just west of the mouth of White
Rock Run is a detached oval area about one mile long and half a mile
wide.

Lrrroroeic Descrrprion.—The Conemangh formation consists of
a very complex series of sandstones, shales, limestones, and coal seams,
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whose total thickness varies from 575 to 720 feet. The usual thick-
ness is about 600 feet. The following sections are typical of the

formation.
SECTION OF CONEMAUGH FORMATION AT BARTON, ALLEGANY COUNTY.!

Feet. Inches.

1. Coal, Pittsburg ........ 9000908903000
2. Concealed, shale toward the base .... 41
3. Gray shales ............ tessseeans ole (8
4. Concealed ......coceeeenn 006600000000 18 6
5. Black bituminous shale ............. 2
6. Yellowish shales with iron-band mark-

INZS ceveeecvnrecsrnssannanas 50000000 kA8 9

7. Concealed, with sandstone near base. 29
8. Arenaccous shales and thin hedded

sandstones ..... 0000006003 ©000000600 8
9, Concealed ..vevevvennrecsecrecneraass 10 6
r Coal ..... 94
Shale 2”
Coal ...... 3"
10. Coal, Franklin J o 6 10
shales ..12” ;
Coal ...... 8”
Shale ..... 24"
Coal ...... 24”4
11. Ferruginous shales ..... 45000090098 4 3
12 CONGEAICA!] forfolele o ore olelote o o1e oloieio o of- o slelefe 26 9
13. Dark gray shales .................... 20 9
14. Coarse sandy shales ............. eoo 10 6
15. Massive gray cross-bedded sandstone. 9 9
16. Concealed ......evccvceeennn 500000 00D . 9
17. Brownish-gray massive sandstone ... 7 9
18, Comeeledl . ....ccoooneennan. 90000000 Qs 6

Bone .......00... 47
Coall L. oo 1282 8
Coal and shale .. 4"

19. Coal, Bakers-
town.......

20. Concealed ......coievvvnnnvonnnnncase 7
21-Eandy shale ......oceeee.. 580000000 0.0 103
22. Coal, Masontown ........c..ceeeeeene 1 7
28. Sandy Shale ......c.cc00000. 900000 ST 5
FLMShANEErel. « o oinien o0 5 5000010 0P 0020000000tk kA
25. Sandstone .........ccc0c000cneenennne 28
26. Shale ........cc.... 0 ek 000000J0Na00 8
27. Sandstone .......... 0 agan0oagolcoodtt 38 6
28, Shale .....o0000vuuns 00dooo0000 30 000G 3 6
29. Coal, Upper Freeport ...coveveeenens

T ...504 7

11 to 20 of this scction was measured at Swanton plane, and 21 to 29
obtained from the American Coal Co’s. bore-hole at Barton.
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SECTION OF CONEMAUGH FORMATION NEAR BLAINE, GARRETT COUNTY.!

THE GEOLOGY OF GARRETT COUNTY

Feet. Inches.
1. Coal, Pittsburg ............ 000300000
2. Coneealed ............ccc00un SOED o 180 +
3. Sandstone .....iciihiiiiiinns 8000 M &
4. Concealed .......c.cvivvneennnnncnnns 108
5. Sandstone .......civiiiiiiiiniiiiiiaes 2
6. Coneealed .......ccvvvvvvnnecnnness 60
7. Sandy shales ..... 000080020000 Ao LY
(Coal ....1" 27 1
| Shale ... 1~ o
8. Coal, Bakerstown Coal .... 57
Bone ... 4”
9. Concealed .. sevvevovnncncernnes vova 26
10, Shale ...vviviiiiiineininrcnneoennes 6
Coal .... 4"
11. Coal ....... .. { Shale ...... 1 e 2 1
Coal ....... 3%
12, Concealed .....oevevernnnorarenes oo 36
13, Black shales ......co000ev0ereveesss 10
14. Fossiliferous disintegrated limestone,
Lower Cambridge ...... 00000000 8
15. Black shales ............... odqrocooa b
Coal ..1" 27
16. Coal, Masontown . ! Bone . 17 % 1 9
Coal 6"
17. Concealed ............. 3000000 ...110
18. Flaggy sandstone .............. copp U
19. Sandy shales ........ AN e lelele)e 5
20. Coal, Upper Freeport ..........
Total ........cccvvvuevnn....B71E 6

SECTION OF CONEMAUGH FORMATION IN CASTLEMAN VALLEY, GARRETT

Counry.?
Feet. Inches.

1. Probable position of Pittsburg coal.
2. Strata eroded to top of hill ......... 15+
2 ) o1 R 8
4. Sandstone ............. o0 S 00E 000000 20
3. 8hale ....... il 26
G COAM .. .ol o ST efele o s oo 6

! Nos. 1-6 measured on hillside below (W. of) Elkgarden; Nos. 7-20, one
mile north of Blaine.

*Nos. 1 to 23, measured on north end of Ridgleys Hill; 24 to 34, in rail-
road cut one mile south of the National Road; 35 to 60, from a bore-hole at
Jennings Mill.
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Feet. Inches.
7. Shale ooaeeea.n.. % 006000 CEHOD vees 4 6
8. Coneealed  .........c0ceneeee o .o 136

. Xellow shale .........tcecceeeene.. 5

10 (Coneemledy & e« -+ oos gl ool oo ool 12
11. Sandy shales .......c.oviviinnnnnn., 6
12, Sandstone .......cciiiiniinnnn 0Bo0ooy il
13. Black shale .......ccvvvuun. 000000000 17
1TANMCoall . e B e e, 98000600000 11
It vShade) . ... .. T e LT oo 12
16, Limestone ............ X1 LT +F e 3
17. Concealed ................ B8 S B L
18. Sandstone ...c.ciiiiiiiiiieiiiieen, 41
19. Black fissile shale ............. eleleler) 10!
Black limestone . 9”

20. Limestone

Shaly fossiliferous 4
Lo, limestone .....39”
21. Coal, Friendsville ...........cvvunn.. 1 9
22. Gray shaly limestone ........ ol8lo db Bk
23. Concealed .........ivviivieccennnans 2
24, Sandy shale ......... ? o ogoiialto R 40
Coal, bony ..24”
25. Coal, Maynardier { Shale ...... B s 2

26. Shale ..... 86 3900000 g 00800008860 003 2!
27. Limestone ........ R 059 og 3
28. Shale ..........0000.. B0 00 OBOIO6 o Bp 6
29, Limestone ........... hRitC dBees Yl
30 Shale . ......c0ic0ietieeiteesens oo 11
31. Limestone ......ceovevvveinnn. 8
32. Black shale ..........cciiviivninnnn 26
33. Coal, Bakerstown ......... obp Bo0ooo b3 4
"34. Gray shale ............oo0iieinenn. 7 6
" 35. Concealed ........... 000000000085 000 39
36. Green shale .......... ] 00080 S 2
37. Red shale ..vcvveeneivrnnnncnnnnnnns 4 2]
38. Green shale ....... B S 05060g 00 4 9
39. Red shale ........ 560 0000 000 EEEO000 = L] 4
40. Green shale ........ccccviviennnnnnn. 1 2
41. Red shale ..... 00006800000 dNo00 TG 2 8
425 'Gray: yshale) . oo oem oo e oo, 3000000 7
43. Gray shaly sandstone .............. 8
44, Gray sandstone ....eevevvvivnnonnn. 11 6
45. Dark shale ............. o6 Ado B ook g
46. Gray sandstome .................... 3
47. Black shale ..........cco0vunen OO0 0 O L
48. Fossiliferous limestone, Lower Cam-

bridge ............ 9000000000000 00 R}

49. Black shale .............. Q00T aao ok . v
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Feet. Inches.
Coal ..1' 4”7
50. Coal, Masontown .. { Bone .. 37 } 1 7
51. Black shale ...... 8ol ol o ooogoooo0o0g I
52, Gray shale ......................... 20 3
53. Green shale ..........ccoivvinvnnn, 5 4
54, Gray shale ................... 506003 4 9
55, Green shale ..... 500000,0000000g olelelelen 4 10
56, Gray shale ............... 50% 000000 o ™3 2
57. Fine grained greenish-gray sand-
SEOIE  coroo v veseneesonlinionsioeoeens 24
58, Gray shale .......... 000000000 600000 2
59. I'ine grained shaly sandstone ...... 17
60. Coarse sandstone ..........occvvuunn 9
61, Greenish and grayish shale ...... cee 6 1
Botall LA L e 718 10

SECTION oF CONEMAUGH FORMATION, ONE-HALF MILE NORTHWEST OF
FRIENDSVILLE, GARRETT COUNTY.

Feet. Inclies.
1. Probable position of Pittsburg coal.
2. Strata removed by erosion .......... 10+
3. Concealed ...........cvvvnnnn, ceee. 62
Coal .. 6”
4. Coal, Little Shale . 2”7 |
Pittsburg ...... ! Coal ..1” 5”7 3 8
| Shale 4
[ Coal ..1" ¢~
5. Limestone ........ccvi0vivvnneennnn. 1+
6. Concealed ..........covvvvvvvnnnnnn. 6
7. Flaggy sandstone ......... 00 Mo ggo0 26
8. Concealed, and massive conglomeritic
sandstone ........o0000000 oddCo0 .. 50
9. Fine grained sandstone ............ 8
100 Shale: ........cccoiieuiviienenncnnn. 2
) Limestone ..2" 6”7
11. Limestone, Shale ......1 7
Clarksburg. .. Limestone ..3 6"
18.Shale ... 00000000, b 0,0 JO0DIC
13. Concealed ..........ccciiiiiieiinnnn 15
4, Shade ......coci00iieithbiiiiienannnas 5
B Coneealed .......i00 0@ 18
16. Sandstone and shale ................ 15
17. Fine-bedded sandstone ............. 21
18, Massive conglomerate ............. 9
19. Shaly, cross-bedded sandstone ...... 18

20. Coal, Elklick ...........c..cvivvnne. 6




21.
22.
23.

24,
25,
26.

_7.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,

46.

47,
48,
49.
50.
51.
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Feet.
Gray ealeareous shale ...... 00000000 3
Massive sandstone .................. 20
Shaly limestone and fossiliferous
shale, Ames limestone ..... 28 0 Ao, on (1)
Coal, Friendsville ..........cc00uu.n al
Yellow shale .............. 280000C L5
Fine-grained eross-bedded  sand-
stone .....ociiiiiiiiias 8300080000 [ o)
Gray shale ...... 0000 00800.000000 xer-ronn
Concealed ........ccoovveviveennnnns 31
Sandy fossiliferous shales ..... ceees 4
Yellow shales and eoneealed ..... 5 od gl
Blaek shale .........c.ccovviiiianen 2
Coal, Bakerstown ..........co000.en 1
Shale and sandstone ............... 36
Red shale ...... boo9bo0db0000000 30000 L)
Limestone ........cocoivveeeens e B
Red and green shales .............. tf
Sandy shales .............c.ceevunns 10
Limestone ......cccovcveiiiiiinenns i
Sandy shales ..................... .. 2T
Blaek fossiliferous shales ........ el 5!
Limestone, Lower Cambridge .......
Black shale ........coccceeiainanen . 5
Coal, Masontown ........eeeeeeeenns 1
Comeealgill . ..vooc ool oo il 80
Black shale with eoal smut on top.. 6
Bone .77
Coal, Mahoning ...... Shale .6” 1
Coal ..9”
Blaek shale ...........civeiiiinnns 10
Sandstone .....ciiiiiiiiiiieieena
Shale ....... BBt o 000 0% 0ogegoeddSoo0
Coneealed . ......cveeiiiiioenaanans WL
Approximate position of Upper Free-
port Coal ............... 0000000000
Totall ...oovceeveccoseranenas 635

Inches.

6

6

131

The characteristic members of the Conemaugh formation are as

follows:

Lower Pittsburg limestone.

Little Pittsburg coal.

Comnnellsville sandstone.

Little Clarksburg or Franklin coal.
Clarksburg limestone.

Morgantown sandstone.
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Elklick coal.

Ames limestone.
Friendsville or “ Crinoidal ” coal.
Saltsburg sandstone.
Bakerstown coal.

Upper Cambridge limestone.
Buffalo sandstone.

Lower Cambridge limestone.
Mahoning coal.

Upper Mahoning sandstone.
Mahoning coal.

Mahoning limestone.

Lower Mahoning sandstone.

The Mahoning sandstone does not show as prominently in seetions
in Garrett eounty as it has been reported as doing in other regions.
But even here it is a very important roek beeause of the influenee
that it has upon the topography. It has been the direct means of
preserving large areas of the Upper Freeport coal from erosion and
is of great value as an aid in loeating the position of that eoal.

This rock has exerted the most striking influenee upon the topog-
raphy in the Castleman basin, where there is within the outer rim
of Pottsville conglomerate an inner rim of Mahoning sandstone. This
rim is best shown on the castern side of the basin where it includes
Chestnut Ridge, Salt Bloek Mountain and Maynardier Ridge. In
the Lower Youghiogheny basin it forms the spurs of Winding Ridge
which eome down to Friendsville on either side of Bear Creek. The
rock is well exposed in the bed of Bear Creek immediately above the
covered bridge at Friendsville and on the road from Friendsville to
Elder. In the northwest eorner of the county it holds up a very
prominent ridge of which Sickle Hill and Division Ridge are parts
and outerops in the beds of Buffalo Run and Laurel Run. It holds
up a number of prominent knobs in the southern end of the basin.
From a short distance above Friendsville to below Selbysport and
perhaps as far as the Pennsylvania line the Youghiogheny river is
flowing along the upper surface of this rock, and to this fact is due
the flatness of the valley bottom. In the Upper Youghiogheny basin
this is the surface rock over wide areas, espeeially along the line of
the Baltimore and Ohio railroad between Hutton and Offutt’s saw-
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mill, and on either side of Herrington Creek. The western bank of
the Youghiogheny between the mouth of Chisholm Run and Miller
Run is eapped for long distances by this roek. There is an exeel-
lent exposures on the east bank of the river about one mile above Oak
Shoals. In the Potomac and Georges Creek basins the rock is less
prominent but nevertheless holds up a number of hills along its west-
ern outerop and forms numerous bluffs in the valley of the Potomac.

The Mahoning sandstone is usually complex, eonsisting of two
prominent sandstones with a shale interval between them. This shale
interval usually eontains a thin coal and sometimes a limestone. The
following seetion was obtained from a drill-hole near Fairfax, West
Virginia.'

SEcTION IN DRILL-HOLE NEAR FAIRFAX, W. VA.

Feet

] Sandstone, massive .....c.ciiiiiiiiiiiieaian. 25

=]

2 Concealed .......oiiviiiiiecenecnnencennccnnns 9
h,c% ] Sandstone, SOft coeveerieriieninncennconseannss 1
&= (0] R LI, 1506650 3 0 66e 00 60 B0 LB 0Ab0 0 A0 a8 ob 6
,S* SANASLONE vvvvnvrevnserenneiennerenneeeneees 20

Limestone, Mahoning ..............cvviiiaans 20

g" [ Soft shale ........oooiiiiiiiiiiiiiiiiii., 3l

q Hard shale ...vveiiieiiirenineeeneerecennenes 9

% SOft SHALE +vvrevrreereereenearennnnaeneneanss 1
e 1 Slate, light blue .....ccviiviiiiiniieiiinnnnn. 10
2 SR (17 7el 2 I e S Y 19
4
S Sandstone ....iiiiiiieiiiiooetetiiiinnnnns 2

Conl, Upper Freeport ....c..coccoeveeeeibeninn
Totall ..ot ieeeeteeeeaeonaonaoneel 103

This is the only record of the occurrence of the Mahoning lime-
stone in this region, but the Johnstown iron ore which frequently
replaces it in Pennsylvania has been observed in the Castleman
valley. The position of the Mahoning eoal is well shown in the
following section:

*T. C. White, Bull. U. S. Geol. Survey, No. 85, p. 82.
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SECTION OF BORE-HOLE ON LAUREL RUN NEAR DOBBIN, GARRETT COUNTY.

Icet. Inches.
1. Strata from surface ................... 242 4
2. Upper Gray sandstone .. 7" 5"
Mahoning { Shale ........... 1w g [ 18 L

5 Conl, Mahoning { oor” 0 "0 L

(Shale ................. 1 27
4. Lower | Shale and sandstone ..55 97 |
Mahoning ) Sandstone ............ 3y 1 1'62

[Sha]e and sandstone .. 2’ Ji

The Mahoning coal is frequently present in the Potomac basin. In
the Lower Youghiogheny basin it is thicker and more persistent than
elsewhere in Garrett county and has been mined for local use.

Of the two divisions of the sandstone the lower is the more promi-
nent and is practically always present, while the upper is frequently
absent or replaced by shale.

The strata immediately overlying the Mahoning sandstone, or the
shale which replaces the upper Mahoning, consist of from 15 to 25
feet of very argillaceons shales.

The Masontown coal which overlies these shales is one of the
most persistent and characteristic strata in the entire Coal Measures.
It has been observed at various localitics in each coal basin except
in the Upper Youghiogheny basin, where it has been almost entirely
removed by erosion.

Overlying the Masontown coal is a bed of fissile black shale from
5 to 8 feet thick which is in turn overlain by the lower Cambridge
limestone. This limestone is of distinctly marine origin and is filled
with marine fossils. It varies in thickness from 6 inches to 3 feet.
Considering the cxtreme thinness of this stratum, its persistence is
remarkable. In not a single instance has the position of this bed
and of the underlying Masontown coal been exposed without both
the limestone and the coal being present. Above the limestone is a
series of black shales which carry the same marine fauna. These
become more sandy above and finally grade into a fairly persistent
and massive sandstone which is the equivalent of the Buffalo sand-
stone described by Professor White from Butler county, Pa.'

! Second Geol. Survey, Pa., Q, p. 33.
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Above the Buffalo sandstone is a suecession of strata whieh have as
yet been seen only in the river-bluff north of Friendsville and whieh
are recorded as Nos. 34 to 88 of that seetion (see p. 131). The
lowest of these strata is a very hard limestone one foot in thickness
and carrying marine fossils. This is overlain by ten feet of sandy
shales, which are in turn succeeded by seven feet of argillaceous
shales which are green toward the base but become red toward the
top. Above these red shales is a stratum two feet thick of limestone
with marine fossils. This limestone weathers deeply but irregu-
larly to a yellow ocherous mass, but is hard and almost blaek where
fresh. This is overlain by another bed of red shales at least two
feet in thickness. These two limestones with the seventeen feet of
shales probably represent the Upper Cambridge limestone. In the
bore-hole at Jennings Mill this interval ic represented by a series
of alternating red and green shales. '

These beds are sueceeded by about 85 feet of shales and sandstones,
the latter predominating. Then eomes a coal seam of great persist-
ence and considerable value. This is the Bakerstown coal of Penn-
sylvania, or, as it was called in The Geology of Allegany County,
the Barton coal.’ One mile north of Blaine a very thin seam has
been opened thirtytwo feet below the Bakerstown. This has not
been seen elsewhere.

In the Potomae and Georges Creck valleys the Bakerstown coal
is loeally known as the “ Four-foot” and sometimes as the “ Three-
foot.” In the Castleman basin it is locally known as the “ Honey-
comb.” There is another seam in the Castleman basin which is
locally known as the “Beachey seam ” or “ Four-foot,” which may
be a loeal development of the “ Honeycomb ”” or Bakerstown, or may
belong as much as sixty feet below that seam. It is however more
than eighty feet above the Masontown coal. The various possibili-
ties in regard to the aetual local position of this coal will be dis-
cussed in the chapter dealing with Mineral Resources. In regard

1This is not the Barton coal of Professor Stevenson as described in
Report KK of the Pennsylvania Geological Survey (pp. 67, 68).
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to its correlation it may be said that if it is not a local phase of the
Bakerstown it has no equivalent in the other coal-basins of Mary-
land. In the Salisbury basin of Pennsylvania, of which the Castle-
man basin is the southern continuation, there are three coal-seams
between the Bakerstown and the Masontown® which have no recog-
nized equivalent elsewhere. The “Beachey ” seam is probably one
of these, but there is no positive evidence as to which it is. It is
here named the Grantsville coal, from its typical development near
the town of that name. It is mined by Aaron Beachey about one
mile west of Grantsville.

The strata immediately overlying the Bakerstown coal are well
exposed in the Castleman valley in the railroad eut one mile south
of the National Road. This section is part (Nos. 24 to 34) of the
complete Conemaugh section given on p. 129. The coal seam 40
feet above the Bakerstown and the limestones underlying it have
not been recognized in Maryland outside of this basin, but the coal
at least appears to be very constant within the basin. The name
Maynardier coal is here given it from its development at the west
end of Maynardier Ridge. Neither the coal nor the limestone can
be correlated with any members of the Conemaugh hitherto deseribed
from other regions. In other basins this interval is generally con-
cealed or only poorly exposed.

In the river-bluff northwest of Friendsville there are good expo-
sures of a fine-grained cross-bedded sandstone about 30 feet thick
which occupies the interval of from 50 to 80 feet above the Bakers-
town coal. This is apparently the equivalent of the Saltsburg sand-
stone, described by Professor Stevenson,’ from Saltsburg, Indiana
county, Pa.

The Saltsburg sandstone is overlain by a bed of shale, never more
than ten feet thick, above which is the thin but very characteristic
and persistent Friendsville coal.

The Friendsville coal, here called by that name for the first time,

*I. C. White, Bull. U. S. Geol. Survey, No. 65, p. 76.
*2nd Geol. Survey, Pa., KKK, p. 22.
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is the equivalent of the “ erinoidal ” coal of the Pennsylvania reports
and of “coal 8b” or the “crinoidal ” coal of the Ohio reports. It
has apparently never been given a locality name." This scam is well
developed in the vicinity of Friendsville, where it is exposed in the
bank of the Youghiogheny river one-half mile north of the town
at an clevation of 250 feet above the river, and opened at several
small mines west and southwest of the town. It has been mined at
many places in the Castleman valley where it is locally known as the
“TFossil” coal. About one mile west of Mount Savage, Allegany
county, it has been opened and mined where it has a thickness of
28 inches. A mine near this was visited in 1842 by Charles Lyell,
who listed the fossils in its roof.

The Ames or “crinoidal” limestone immediately overlies the
Friendsville eoal. This limestone apparently is always either present
or is represented by a bed of calcareous shale. Both the limestone
and the shale carry abundant marine fossils. The relations of the
coal and limestone are well shown in the following sections:

SEcTION AT DAVID HERRING’S MINE, ONE MILE SOUTHWEST OF FRIENDSVILLE,

GARRETT COUNTY. Feet.
Black and gray shales .......ccovvnveniinncnns 6
Fossiliferous calcareous shales ............... 1
Fossiliferous limestone (Ames) .............. 2
Coal (Friendsville) ......covcivviiiennnnnnnn. 114

SECTION ONE-HALF MILE NORTHWEST OF GRANTSVILLE, GARRETT COUNTY.

Feet.
Massive sandstone .............covvviiininnnn 15
Concealed ...vovvvvvnnereernnnnnereeennnnnss 41
BIick SHALGE o oo v veriicit v om soieeie o oajoanses 10
Fossiliferous limestone (Ames) ............ 1
Coal (Friendsville) ......covvvevveviinnnnn. 11,
TAMIeStOME .. cuuhiiies o iecenocoonneanns 4
SITAdE] <%, . e et elalal el e T e e e e e 1

!In Bulletin 65, U. S. Geological Survey (pp. 65, 91), Dr. I. C. White sug-
gests that the Platt coal of the Somerset basin in Pennsylvania may be the
equivalent of the “ crinoidal ” coal. This correlation does not seem to be
sustained, and even if this seam is the ““ Platt,” that name is objectionable
as it is probably a personal rather than a locality name. Ilence a new
name is proposed.
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The limestone below the coal is frequently present. It is No. 22
of the Castleman valley section (p. 129). The interval above the
Ames limestone is not well exposed. In the bluff northwest of
Friendsville there is a thin coal about 40 feet above the Ames lime-
stone, and the interval between them consists principally of sand-
stones. This thin coal is probably the equivalent of the Elklick
coal. In Garrett county it seems to be quite irregular in its occur-
rence and always very thin.

Immediately overlying the Elklick coal is a very massive, persist-
ent and characteristic sandstone, which is the equivalent of the
Morgantown sandstone of West Virginia. It is well exposed in an
old quarry in the western outskirts of Grantsville, on numerous hills
to the southwest along the axis of this syncline, in the bluffs of the
Youghiogheny below Friendsville, on the higher hill-tops in the
Potomac valley, and at numerous places in the Georges Creck valley.
The thickness varies from 25 to 50 fcet. Toward the base it is usually
conglomeritic, but it becomes finer toward the top and finally grades
into shale.

An important limestone, which is the equivalent of the Clarks-
burg limestone of West Virginia, occurs about 40 feet above the
top of the Morgantown sandstone. The occurrence of this limestone
in Allegany county (near Mount Savage) was described in The Geol-
ogy of Allegany County, p. 119. It is well exposed in Mr. Rum-
baugh’s quarry one mile northwest of Friendsville; and is probably
the limestone (No. 16) in the Castleman valley section (p. 129)
which is exposed one-half mile northeast of Bevansville. This lime-
stone, which usually has a thickness of about seven feet, differs from
the Cambridge and Ames limestones in lacking the marine faunas,
having no fossils except ostracods and fish. Its fauna and its litho-
logic character give it a very distinctive and characteristic appearance.

A coal-seam, which is known in the Georges Creek basin as the
Franklin or “ Dirty-nine-foot,” and in West Virginia as the Little
Clarksburg, overlies the Clarksburg limestone. This coal is very
variable in thickness and quality, especially in Garrett county, and
is occasionally absent.
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The very massive conglomeritic Connellsville sandstone occurs a
short distance above the Franklin coal. No sections have been
observed which give the full thickness of the sandstone, but the
marked influence upon the topography and the amount and char-
acter of the talus derived from it indicate a thickness of probably
fifty feet. It is this sandstone which holds up the bench which is
always below the Pittsburg coal. This bench and the immense
amount of talus which surrounds it are very strikingly developed in
the Georges Creek basin. The hill northwest of Shaw, from just
below the top of the old gravity-plane to Mt. Zion Church, is eapped
by this sandstone, as is also the hill one mile northwest of Blaine
and several other hills in the Potomac valley. The broad flat plateau
between Crab Run and Niverton is held up by this sandstone, and
the summit of Ridgley Hill is probably capped by it. In the Yough-
iogheny basin the great flat plateau which overlooks the valley on
the western side of the river from Friendsville to the Pennsylvania
line is determined by the presence of this sandstone which outerops
along the top of the bluff and whose talus conceals mueh of the
underlying beds.

The Connellsville sandstone is overlain by a group of rocks of
slight resistance, which consequently yield few good sections. The
predominating rock is shale and accompanying the shale is at least
one seam of coal and one of limestone. In some regions there are
two of each. The relations of the strata are shown in the following
sections:

SECcTION ONE-HALF MILE NORTHWEST OF GISE, GARRETT COUNTY.

Feet. Inches.
Sandy shale .....cco0eevieciinnnneceeeonns 10
Shale .ivviieiieiiinieriineeeeesarinneass 3
Conl e |,

Coal, Little Pittsburg ..... , Shale . 3" \ 2 3

| Coail .28 |
SEALE) . 4 creive oviee s ooennnn oo oo alatn el 1 3
Limestone, Lower Pittsburg ............. 3
Concealed, mostly shale .................. 20 &

Sandstone, Connellsville ..............000n
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SECTION NEAR FAIRFAX KNOB, WEST VIRGINIA.!

Feet. Inches.
1. Pittsburg coal .......cvvvuinininnnnn.,
2. Shales and concealed .................. 85
) Coal ..2" 97
3. Coal, Little Pittsburg { Shale .0’ 6” 3 9
Coal ..0" ¢”
4. Shales ..ivveiiiiiiiiiiiiiiii i, 40
Coal, slaty .....0" 10~
5. Coal, Second Coal .......... 1 5
Little Pittsburg | Slate ......... v oo 4 :
Coal .......... 1 0"
Total .......oovivviiinninnnn.. 133

The strata from the upper Little Pittsburg coal to the top of the
formation consist of shales and have a thickness varying from thirty-
five to ninety feet.

Taxonomy.—The Conemaugh formation is the same as the forma-
tion mapped by that name and as the “ Lower Barren Coal Measures ”’
by the Pennsylvania Geological Surveys. The correlation is based
upon the continuity of the belts in the northern part of Garrett
county with those mapped in the adjacent part of Pennsylvania, on
the similarity of sequence of the individual beds with those of the
type region on the Conemaugh river, and on the presence of identical
faunas in the Ames and Cambridge limestones. The formation is
clearly defined here, as in Pennsylvania, between the Upper Freeport
coal below and the Pittsburg coal above.

The formation is identical with that mapped in Ohio and West
Virginia as the “ Lower Barren Measures.” In both of these states
as in the western part of Pennsylvania the faunas of the Ames and
Cambridge limestones have been followed as horizon markers of the
greatest value in correlation.

The Fairfax and the upper part of the Bayard formation of Darton
and Taft are identical with this formation.

The Monongahela Formation.

ArEAL ExrtEnt.—The Monongahela formation occupies twelve
small areas in Garrett county. Eleven of these are in the Georges
Creek basin, and five of them extend over into Allegany county.

*I. C. White, Bull. U. S. Geol. Survey, No. 65, p. 82.
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The most northerly extends into the eounty from the cast on the
ridge between Staub Run and Midlothian for a distance of a few
rods. The seeond is on the ridge between Staub Run and Wrights
Run. The third is on the hill between Wrights Run and Koontz
Run. These three are all part of the largest Monongahela area of
Allegany county. The fourth is on Detmold Hill. The fifth is the
Pekall area on the ridge between Laurel Run and Bartlett Run. The
sixth is an oval knob about 650 fect in greatest diameter between
the forks of Bartlett Run. The seventh is the Swanton area to the
west of Barton. The eighth is the Phoenix area north of Franklin.
The ninth is a small oval area about one-quarter of a mile west of
the Phoenix area. The tenth is an oval slightly larger than the
last and about one-half mile southwest of it. The eleventh is on
Franklin Hill. The twelfth is in the Potomac basin, on the hill
one and one-half miles northwest of Shaw. A thirteenth area lies in
close proximity to the border of Garrett county on the summit of
Fairfax Knob.

Lrrroroerc Descriprion.—The Monongahela formation consists of

a series of sandstones, shales, limestones and coal-seams having a total
thickness of about 260 feet. The following scctions show the general
character of the strata:

SECTION OF MONONGAHELA FORMATION AT KOONTZ, NEAR THE ALLEGANY
CoUNTY BOUNDARY
Coal .. 4"] Yeet, Inches.
Shale . 82
. Coal, Waynesburg | Coal .. l
or Koontz Bone .. 8
Shale .

. Concealed
. Coal, Upper Sewickley or T
. Concealed

Coal, wild ...

Shale

Coal, top ....

. Coal, Pittsburg | Coal, breast .
or Elkgarden
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Sections of this formation are so poor and incomplete that it will
be necessary to quote, with slight modifications, the following Alle-
gany county section in order to describe the formation in detail.

SECTION OF MONONGAHELA FORMATION IN PUMPING SHAFT, Two MILES SouTH
OF FROSTBURG, ALLEGANY COUNTY.

Feet. Inches,
1. Coal, Waynesburg or Koontz ........ 1 10
2MCancealed . .... ..o cne oo ool 20
3. Limestone, Waynesburg ............. 5 7
4. Silicious fire-clay .....covvveveiiinnnn 3 11
5. Smndstone .......000 0iiiiiiiiieennnn 10
6UIShale .........cc..ciiiiiiiiieneimenns 4 10
7. Sandstone ...........iiiiiiiiiiee, 1 8
BIMSINBIIE] |, o (oioforeroresooe bataio olabe s o's o o sts o tota a/Ns 20
9. Coal, Uniontown .........cvviveeenns 5
AOMShalle ........0c00eiieiiieieeieeaane 5 8
11. Sandstone, Sewickley ............... 14 2
AN . o oseeie oieie sieieie e s e et e b e e o ae 38
13. Coal, Upper ( Coal ..0" 10”
Sewickley Shale .3° 0” »...... 5 6
or Tyson . ( Coal ..1” 8~
14.Shale ..........coiiiiiiiiiiiieinnannn 16
I5Sandstone .. ... 00 iiiiiieiiiiiien.. 4
16. Shale .....cvvivriiiiiiiiiiiinnininns 25
A7 VSERASIONE < oovvrrirreecectcasonens b
18. Coal, Lower Sewickley .............. 2 6
AOMShAale .. .coiviiieiiiiicinieicieeeeeanns 18
20. Sandstone .........iiiiiiiiiiiiii 10
AWSHANE o0 o oo o oo aiaiainnoneanoeesseassanes 9 6
22. Limestone, Sewickley ............... 5 6
23. Shale .............. 400000000 0a000000 7 8
24, Coal and shale, Redstone ............ /g 4
R S 0 P 18 9
26. Sandstone .......... . 0000ttt 1 2
27. Coal, Pittsburg Co;}aclx:d g w1 ]
oF Bilgardan raes O
Total .......vviviiiiiniiinennn 252 9

The Monongahela formation is conformable upon the underlying
Conemaugh. The base of the formation is the floor of the Pittsburg
coal. This dividing planc is everywhere present and everywhere
easily recognized.

' C. C. O’'Harra, Geology of Allegany County, p. 127.
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The Pittsburg (or “ Elkgarden,” “ Big Vein,” or “ Fourtcen-foot,”
as it has been locally called in this region) is the thickest, most con-
stant and best known coal not only in Garrett county but in the
entire northern Appalachian field. Because of the shallowness of
the other basins, and the amount of erosion, its occurrence in Garrett
county is limited almost exclusively to the Georges Creek basin.
In this and in the Potomac basin there is a geographic variation in
the eharaeter of the seam. In the northern end of the basin both
the coal and shale partings are thin, but toward the south the coal
thickens, while the shales remain constant or deerease somewhat in
thickness, until the maximum thickness of the coal i¢ obtained in
the central part of the Potomac basin. South of here the tendency
was evidently for the shales to thicken enormously while the coal
remained almost constant.

Above the roof coals of this scam is a stratum of shale which with
the overlying strata is well illustrated in the following seetion:

SEcTION T'wo AND ONE-HALF MILES NORTHEAST 0F GRANTSVILLE.
(ONE-EIGHTH MILE NORTH OF THE PENNSYLVANIA LINE).

Feet.

1. Sandstone ......oveieeneieinnertnnnenenensnonnnns 2
R o T B0 01 12
3. Coal, RedStOmE ......ccovuvuumnnrseeranecseennns 3
4, SH&le ....ciiiiiiieiiniiineinerueeeeroneenacnnenns 6
5. Limestone, Redstone .............ccoiviuiivnnn.. 10
I = T 86160 d 40 616 6 0.0 0 BN & 56400 0 D IR 8 -b o 30
S (GLor R B o ) e R s 9

Joall BN A L e R R 72

The Redstone limestone has not been recognized in the Georges
Creek basin, but the Redstone coal appears to be quite generally
present. A short distanee above the Redstone is a thin limestone
(the Sewickley limestone) which is the only representative of the
great thiekness of limestone in about this position in southwestcrn
Pennsylvania. In western Allegany county there is a seam of coal
about 30 feet above this limestone, which represents the Lower Se-
wickley coal. This seam has not been exposed in Garrett county
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but may be confidently expected there. About 45 feet above the
Lower Sewickley coal and separated from it by shales and sand-
stones is the Upper Sewickley coal, or Tyson seam, as it has been
called in Allegany county. A sandstone about 40 feet still higher
is the representative of the Sewickley sandstone. A short distance
above this there is found in western Allegany county the very thin
representative of the Uniontown coal, but this has not been seen in
Garrett county. About 80 feet higher is the Waynesburg limestone,
which occupies a position about 80 feet bclow the upper member of
the formation, or the Waynesburg coal. The Waynesburg coal is
a very constant stratum, but its area in Garrett county is small and
exposures of it are infrequent. It was called the “ Koontz” coal
in the report on the Geology of Allegany County. The roof of this
coal marks the top of the Monongahela formation.

Taxonomy.—The strata here mapped as the Monongahela forma-

tion are correlated with the formation which was long ago given that
name and mapped in Pennsylvania. They have also been called

in Pennsylvania, West Virginia and Ohio the “ Upper Productive
Coal Measures.”

The Elkgarden formation of Darton and Taft is synonomous with
the Monongahela formation.

THE PERMIAN.
The Dunkard Formation.

AreAL ExrENT.—The Dunkard formation occupies three small
areas in Garrett county. These are all in the Georges Creek basin
and are situated in close proximity to the Allegany line. The most
northerly of these is on the summit of the hill north of Koontz.
The next area is on the summit of Detmold Hill. This extends along
the Allegany line for one and one-half miles and is about one-eighth
mile in width. The third area is on Swanton Hill west of Barton.

Lrtmoroeic Descrrerion.—The Dunkard formation lies with appa-
rent conformability upon the Monongahela. The areas are all so
small, and are so near to the summits of gently rounded hills above the
drainage lines that there are no good exposures. Consequently it is
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impossible to say anything definite about the strata, except that they
are apparently shales or limestones whieh de not show through the
soil. The Waynesburg sandstone which is almost always seen a short
distanee above the base of the formation in other regions, has not
been reeognized in Maryland. The thickness in Garrett eounty
nowhere exceeds two hundred feet and is far less execpt on Swanton
Hill. The strata as exposed in Garrett county are not at all distinet
from the upper beds of the Monongahela formation, and the only
reason for showing the Dunkard on the map is that these hills are
high enough above the base of the Monongahela to include more
than the normal thiekness of that formation. In Allegany ecounty
the formation has a thickness of about four hundred feet, and in
southwestern Pennsylvania more than one thousand feet, but in Gar-
rett county all but the lowest beds have been removed by erosion.

Taxonoyy.—This formation, as stated in the report on The Geol-
ogy of Allegany County (p. 129), is classified as Permian in con-
formity with the results of study of the equivalent beds in West
Virginia and Pennsylvania. Some doubt exists, however, regarding
the age of the deposits, and further study of the fossils may show
the Dunkard formation to be Carboniferous rather than Permian.

The strata preserved in Garrett county, like all (or almost all) of
those in Allegany eounty, belong in the lower division of the Dunk-
ard, i. e., the Washington County Group of the Pennsylvania geolo-
gists. The Dunkard formation was formerly ealled locally the Frost-
burg formation.

THE QUATERNARY.

The Paleozoie rocks of Garrett county everywhere, except where
they are constantly being swept clean, are covered by a mantle of
uneonsolidated material of diverse charaeter. The age of this mantle
extends from the immediate present, back through a somewhat indefi-
nite but not very long period in geologieal history. Excluding the
soil whieh is still in process of formation and which is everywhere
present, the age of the greater part of the uneonsolidated material

is Pleistoeene.
10
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From the point of origin, the surface deposits of Garrett eounty
may be elassified as follows:

Untransported products of agencies still at work = the soil.

Sediments (fluviatile) still being formed == river-bottoms.

Sediments produced by past conditions == river-terraces.

Untransported material produced under past conditions = the residual
soil of the Glades.

Tae Grapes.—The oldest and most constant and eharacteristic of
the unconsolidated deposits of Garrett county consist of a thick mantle
of residual clay and sand whieh is best developed in the regions of
flat open marsh- and meadow-lands known as “ Glades.” The thiek-
ness and exaet lithologie charaeter of these deposits are not well
known as there are no good sections, either natural or artifieial.

The Glades are a series of base-levels which were either caused
or preserved from subsequent destruetion by the influenee upon the
topography and drainage of the Pottsville and Pocono ridges.

River TErraces.—Terraces are very prominent along some of the
streams of Garrett county, but for the most part the strcams are
without any distinet and extensive system of terraces. There are
benches on the sides of most of the valleys but these are formed by
ledges of resistant rock, are not horizontal, and are not of econstruc-
tive origin. However there are some terraces whieh are horizontal
and constant in position and are eomposed of sedimentary material
younger than the valley itself.

These terraces are best developed in the Castleman valley a few
miles south of Grantsville. Here is at least one terrace whieh is dis-
tinetly of comstructive origin. It lies at an clevation of about 2200
feet above tide or about 30 feet above the bottom of the valley. Tt is
composed of well-stratified sand and stieky blue elay with a surface
of loam. In the sand and elay are rounded quartz pebbles and rolled
crusts of limonite. The thickness of the deposits exceeds twenty feet
in places. This terrace extends along both sides of the valley from
the mouth of Shade Run to and somewhat above the mouth of the
North Fork.

A similar terrace exists, but is not quite as well developed, in the
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Youghiogheny valley from Friendsville to the Pennsylvania line.
This is at an elevation of about 1500 feet, and shows most distinetly
at the mouths of the side valleys.

Similar terraces have been observed in the Potomac valley, but are
not well developed there.

The origin of these terraees cannot at present be explained.

River Borroms.—Most of the rivers, especially those whieh are
not actively lowering their beds, have built flood-plains of varying
width and eharacter. Most of them are narrow and consist only of
belts of coarse detritus extending from the edge of the channel to the
base of the steep hillside. The Castleman river meanders for much
of its course through a broad swampy flood-plain which is still in
process of construetion. The Youghiogheny river from near Friends-
ville to and beyond the Pennsylvania line is flowing through a broad
flood-plain whose surfaee is of fine loam, and which is high enough
above the river so that it might almost be regarded as a terraee.
Many of the smaller streams are bordered by narrow flood-plains
whieh are still in proeess of eonstruetion and echange. The best devel-
oped of these are along the Savage river.

The most extensive and most recent of the Quaternary deposits,
the soil, is fully described in a later part of this volume.

STRUCTURE.
INTRODUCTORY.

The rocks of Garrett county are entirely sedimentary and have
been but little altered since they were deposited. Like most sedi-
mentary rocks they were originally deposited in an almost horizontal
position, but have been subsequently thrown into a series of folds.’

! The elevations of the folds are known as anticlines, and the depressions as synclines.
The angle which dny bed makes with a horizontal plane is called its dip, and the
direction at right angles thereto along the bed is its strike. If a fold has equal dips
on the opposite sides it is a symmetrical fold, while if the dips on the opposite sides
are unequal it is an unsymmetricel fold. The line of greatest depression of a syncline,
or of greatest clevatlon of an anticline, from one end of the fold to the opposite is
the axis of the fold. The angle between & line drawn along the axls on the surface of
any bed, and the horizontal is the pitch of the axis and of the fold. An antlcline
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Garrett county lies entirely within what has been designated by
Willis as the District of Open Folding of the Appalachian Province'
In this district the folds are broad and the dips relatively gentle, so
that further folding would have been possible without squeezing the
strata. This district has been further divided into the Valley region
where the folds are sharp and very long and where the distinetive
topographic features are “ governed by structures seen in the sharp
upward folds or anticlines of the narrow-crested ridges and in the
wide undulating downward folds of the valleys;””* and the Plateau
region which “is characterized by low folds of wide amplitude. In
this provinee the structures and topographic types do not conform as
they do in the valley region. Valleys follow both upon the anticlinal
and synclinal axes, while the mountains remain between upon the
dip of the strata or limb of the fold.”® Garrett county lies entirely
within and near the eastern edge of the “ Plateau region.”

There are parts of four synclines and threc anticlines in Garrett
county. Their location is shown on the accompanying map (Plate
XTIIT), and they arc described in the following pages.

THE GEORGES CREEK-POTOMAO SYNCLINE.
Position.

The casternmost structural feature of Garrett county is a broad
rather deep synclinorium, only part of the western limb of which
lies within Garrett County. It is named from the two streams which
flow along the axis. The southern part of this fold was called by
Darton and Taft * the “ North Potomac Syncline ”” while the northern

which has a long horizontal or almost horlzontal axis which pltches down steeply
at each end is called a cigar-shaped anticline. A syncllne which has a long horizontal
or almost horlzontal axis which pitches up steeply at each end is called a canoe-shaped
syncline. An anticline whlch has a steep pitch downward ln opposite directions from
a central point is called a dome or domed anticline, and the fold is known as a quagua-
ersal fold. A syncline which has a steep pltch upwards in opposite directions from a
central point may be called a spoon-shaped syncline.

! The Mechanics of Appalachian Structure. 13th Ann. Rept. U. 8. Geol. Survey,
Pt. ii, p. 224,

? Darton and Taft. U. 8. Geol. Survey, Geol. Atlas, folio 28, p. 4.

3 Loc. clt., p. 5.

¢ Loc, clt., p. 5.
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part was called by O’Harra' the “ Georges Creck Syncline.” The
further continuation of this fold into Pennsylvania has been called
the “ Wellersburg Synecline.”

Inasmuch as a thorough knowledge of the general nature of this
fold involves a discussion of the structure of the region adjoining
Garrett county on the east, in Allegany county and in West Virginia,
the descriptions of it by Darton and Taft and by O’Harra are quoted.

The region described by Darton and Taft includes the southern
part of Garrett county and the adjoining part of West Vinginia.
They say:’

“The North Potomac synclinal fold is the first west of the valley
region, and extends between the New Creek Mountain and Deer
Park Valley anticlines. Rocks in the Allegany Front dip down
steeply toward the north-northwest at 18° to 60°, but they rapidly
change in dip to a few degrees, and pass across the valley of the
North Branch of Potomac River almost horizontally. In Backbone
Mountain the same rocks rise, dipping east-southeast 15° to 25°.
This wide synclinal basin of the North Potomac inclines or pitches
north-northeast nearly 45.7 feet per mile. It widens southward, and
divides near the center of the Piedmont quadrilateral. One prong—
the Stony River syneline—is in the valleys of Stony River and Red
Creek, between the Allegany Front and Canaan Mountain. The
other prong is a direct continuation of the North Potomac basin, and
its axis passes almost through Fairfax Knob. This interruption and
division of the North Potomac syncline is due to the Blackwater an-
tielinal fold. This anticline enters the area nearly in the southwest
corner and extends northward approximately parallel to the Allegany
Front. The Blackwater [Pottsville] sandstone and Greenbrier for-
mation, which once closed in an arch over the Blackwater Valley,
have been removed by erosion, and the wide valley between Canaan
and Brown mountains now extends along the axis of the arech. The
Blackwater anticline pitches northward, down into the North Potomac

syncline, and is lost near the center of the basin. Structure sections

1Md. Geol. Survey, Allegany County, 1900, pp. 150-152.
2U. 8. Geol. Burvey, Geol. Atlas, folio 28, p. 5.
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E. T. and G. H. illustrate the relations of these folds. Local dis-
turbanees of minor folding are indicated by dip of the roek in the
Potomac Valley near Gorman and Stoyer, and in Stony River Valley
above the falls on each side of the Blaekwater anticline where it
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Fia, 1 Magp of the North Potomse Syncline with contour llnes showing the Iny
of the Lower Kittanning coal and its elevation above sea. (After Darton and Tatt.

dies out down the pitch, but they are too small to apparently affect
the general strueture or to be reeognized in structure sections.”

Above is a reproduction of part of the map of the Piedmont quad-
rangle by Darton and Taft, which accompanied the above description.
The eontours at intervals of 100 feet represent the lay of the Lower
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Kittanning coal and its elevation above sea-level. It may be seen
by comparing this figure with Plate XIII of this volume, on which
100 foot eontours are drawn on the top of the Pottsville formation
(about 100 feet lower), that the author differs somewhat from Darton
and Taft as to the minor details of the folding. He agrees with
them, however, as to the general character of the structure.

O’Harra described the (eorges Creek Synecline of Allegany county
as follows:—"

“The Georges Creck syneline is defined on the east by the Wills
Mountain and Fort Hill anticlines already described. The western
limit is west of Savage Mountain beyond the borders of Allegany
county, hence need not receive further mention here. The full width
of this syncline, of which only the eastern and eentral portions lie
in Allegany county, remains approximately ten miles throughout
its entire course aeross the state. This measurement, however, is not
to be confused with the width of the high valley lying between
Savage Mountain and Dans-Little Allegheny Mountain which oe-
cupies scarcely more than one-half of the synelinal fold. The axis
of the syncline has been designated with eonsiderable detail by means
of the various mining operations in the eoal basin. Its general di-
reetion is N. 28° to 30° E. passing through Franklin, Barton, Moscow
and Lonaconing. It lies a little to the west of Westernport and
passes through the immediate vicinity of Mount Savage.

“ Steeply-dipping Silurian and Devonian strata oceupy the eastern
border of the syncline, but gradually growing less steep westward
from Wills Mountain they disappear one by one beneath the high-
lying Carboniferous strata of the eoal basin.

“In the gap through whiel Jennings Run flows, where many of the
strata, particularly those of the Hampshire formation, have an exeel-
lent exposure, the gradually decrecasing inelination of the beds may
be elearly seen. Numerous good exposures further south along
Braddock Run and still further south in the Potomac gorge also aid
materially in arriving at eorrect eonelusions eoneerning the strueture
of this part of the eounty.

* Md. Geol. Survey, Allegany County, pp. 150-152.
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“ At the Jennings-Hampshire eontact in the J ennings Run gap the
dip is 68° W. At the Hampshire-Pocono contaet the dip has gradu-
ally decreased to 28° W. At the Poeono-Greenbrier contact it is
17° 'W., while at the Maueh Chunk-Pottsville eontact the dip is only
13° W. Further west the dip continues to gradually grow less.

“In the Potomae gorge and along Braddoek Run the favorable
plaees for observation eannot be eoncisely deseribed but the measure-
ments obtained correspond closely to those made along J. ennings Run.

“ These measurements were all obtained near the level of the
streams mentioned, henee following the various formations upward to
tho positions whieh they occupy in the higher parts of the Alleghany
Front the dip is found to increase slightly. Opportunities are not good
for learning definitely how mueh this inerease is, but it is known that
the Pottsville dips from 16° W. to 22° W. where best exposed along
the high crest of Dans-Little Allegheny Mountain.

“ Outerops of strata in Allegany county suitable for accurate meas-
urement of the dip are rare west of the synclinal axis. Southward
from the state line the Allegany-Garrett line gradually approaches
the position of the synelinal axis, henee the western limb of the syn-
eline is but poorly represented in Allegany county. It seems, how-
ever, that the steepness inereases somewhat less rapidly west of the
axis and the prevailing dip of the Pottsville in the northwest corner
of the eounty is thought to be not greater than 12° E. to 15° L. . . .

“In much of the Georges Creek syncline this [the pitch] is not
quite so apparent, but in the northern part of the county the upward
pitch to the north becomes perceptible, and as a result the coal meas-

ures all come to the surface within some fifteen miles north of the
state line,”

The western edge of this syneline may be considered as loeated
along the line of steepest dip where the surfaces of stratification
change from an upward to a downward eoncavity. This line eoin-
eides approximately with the outcrop of the base of the Pottsville,
with the 8200 foot contour drawn on the top of the Pottsville, and
with the erest of the Great Baekbone-Big Savage ridge. The eourse
of the western edge of the fold is remarkably uniform, being about
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N. 85°E, except for about four miles in a region east of Altamont
where it is about N. 50° E. The syncline is continued to the north-
eastward into Pennsylvania, and southwestward into West Virginia.

The axis of the fold lies entirely east of Garrett county. It ex-
tends in Allegany county through Mount Savage, Frostburg, Borden
Shaft, Lonaconing and Westernport. Thenee it passes into West
Virginia and lies somewhat east of the Potomae river from Piedmont
to Elkgarden. Here, according to Darton and Taft, it divides, the
castern fork extending up the valley of Abram Creek. The western
fork extends along and probably somewhat to the east of the Potomac
river as far as the mouth of Stony river. Here another bifurcation
takes place, one fork extending south into West Virginia, and the
other erossing the Potomac river in a westerly direction to a point
about two miles north of Gorman where it turns and runs southwest
to the southern point of Garrett county slightly east of Fairfax Knob.

Attitude of the Strata.

The strike averages about N. 35° E. along the western edge of
the fold. Toward the axis it becomes less regular and follows the
directions shown by the contour lines on Plate XITT. The dip varies
from 20° to 45° along the edge of the fold, averaging about 30°.
Toward the center of the syncline it becomes steadily smaller and less
regular. Along the Potomae river it is small but quite irregular in
amount and direction, being prevailingly northwestward between I'air-
fax Knob and the mouth of Stony River and prevailingly southeast-
ward from this point to Bloomington.

The piteh is very slight but apparently southwestward from Fair-
fax Knob to a point west of Henry. From here the axis pitches
northeastward at the rate of about 40 feet per mile to the valley of
Shields Run. Thence it pitches southwestward at a low, irregular
angle as far as the mouth of Stony River. From here to Piedmont
it pitehes quite regularly to the northeastward at the rate of about
80 feet per mile. From this point northward the axis lies so far to
the east of the boundary of Garrett county that the problem of pitch
is of no concern in this report.
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General Features.

The most striking features of the structure in this fold are the
very uniform strike and dip along the western flank; the flattening
of the center of the fold and steepening of the western flank in the
valley of the Savage River; the development of a subordinate anti-
cline with an axis extending in a N. W.-S. E. direetion through
Tasker Corners and the mouth of Stony River; and the presence of
a subordinate spoon-shaped syncline west of and parallel to the Poto-
mae above the mouth of Stony River.

The strata outeropping in this fold are those of the Mauch Chunk,
Pottsville, Allegheny, Conemaugh, Monongahela and Dunkard for-
mations.

THE DEER PARK ANTICLINE.
. Position.

The Deer Park anticline bounds the Georges Creek-Potomae syn-
cline on the west throughout its entire length. Its western edge may
be somewhat arbitrarily placed at the outcrop of the base of the
Pottsville formation along the erest of Meadow Mountain and th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>