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LETTER OF TRANSMITTAL

To His ExcerLExcy EyErsoN C. HARRINGTON,

Governor of Maryland and President of the Geological Survey
Commission.

Sir:—I have the honor to present herewith the tenth of the general
reports of the Maryland Geologieal Survey which contains the results of
extensive studies on two subjects of the widest interest and greatest im-
portanee to the people of the State. The detailed investigations and part
of the writing of the report were eondueted under the direetion of the late
Dr. Wm. Bulloek Clark, but the final work of the investigations and the
eompletion of the manuseripts were earried on after his death. The State
of Maryland has reeeived mueh from Dr. Clark’s partieipation in its
activities, and it is eminently fitting that this volume should include
a summary statement of the vast amount of information aeceumulated
through his energy and administrative ability. I am,

Yours very respectfully,
Epwarp BEXNETT MATHEWS,
State Geologist.

JouNs HoPKINS UNIVERSITY,
BALTIMORE, February 16, 1918.
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PREEACE

The present volume consists essentially of two general papers covering
subjects of universal interest to the people of the state preceded by an
introductory tribute to the work and character of the late Wm. Bullock
Clark, State Geologist, to whom the Geological Survey owes much of its
usefniness and the successful presentation of scientific studies from its
inception more than twenty years ago.

The Geography of Maryland, which constitutes Part 1 of the volume,
was prepared by Wm. Bulloek Clark as a summary of the knowledge of the
physical features of Maryland which would be of widespread serviee
throughout the state. Parts of the information had been presented in
former editions of the Physical Features of Maryland by W. B. Clark
and E. B. Mathews, but the present paper has been entirely rewritten with
the aim of presenting the samne facts in a simple and more popular form.
In order that this part might be of greater service to the teachers of the
state, arrangements were made for the inserting of an abbreviated state-
ment as a supplement to one of the well-known school geographies. An
analysis and order of treatment in the school textbook conform closely
with this larger work, and it is hoped that the teachers throughout the
state who use the school geography may find in the present publication
a helpful amplification of the subject. To that end arrangements were
made with the educational authorities in the several counties by which a
special edition was run, which will enable the county authorities to supply
the Geography of Maryland to the libraries of the schools under their
jurisdietion.

In illustrating this subject the anthor was greatly assisted by the cordial

cooperation on the part of the various official state bureaus, especially the
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Conservation Commission and the Board of Forestry, and by the trans-
portation ageneies, espeeially the Baltimore and Ohio and Pennsylvania
railroads systems. The larger industries also assisted by furnishing illus-
trative materials. The help of all of these various agencies is gratefully

acknowledged.

The Report on the Surface and Underground Water Resources of Mary-
land ineluding Delaware and the Distriet of Columbia, by Wm. Bullock
Clark, Edward B. Mathews, and Edward W. Berry, represents the aecumu-
lation of information dealing with this subjeet from a time antecedent to
the organization of the Geologieal Survey. Before the organization of
the State Survey a eertain amount of information on the subject had been
gathered by the U. S. Geological Survey and published as one of its
bulletins. The present report was planned and most of the field worlk
was done under the direetion of the late Wm. Bulloek Clark, but the manu-
seript was not prepared until after his death. The major part of the
report has been written by Edward W. Berry, while the parts relating to
Delaware and the eharacter of the waters have been prepared by Edward B.
Mathews. Under a eooperative agreement with the U. S. Geological
Survey, George C. Matson, of the latter organization, and Eugene.H.
Sapp, of the Maryland Geological Survey, extended, during the year 1909,
the investigation previously made by N. H. Darton and made an extensive
study of the underground waters of the Coastal Plain portion of the state.
The data collected by them have been utilized whenever possible. During
the summer of 1916 additional field studies were made to bring the reeords
up to date. Stanley Worden eollected the material from the Coastal Plain,
and Eugene H. Sapp, assisted by H. Insley and D. G. Thompson, those
of the Piedmont and Appalachian Region. Throughout the work mueh
assistanee has been rendered by the well diggers and individuals through-
out the state, to whom acknowledgments are gratefully given. Speeial
eredit is due the Sanitary Division of the State Department of Health

for the use of their reeords of water analyses, and to Messrs. Penniman and




PREFACE 29

Browne for their analysis of more than one hundred samples of water

residue, and to the Baltimore City Water Department for the loan of
illustrations forming figures 91 to 96.

The Survey, as in former years, is indebted to the directors of the
various federal bureaus, who through their chicfs of divisions have
cooperated at many points with the state organization. This is espeeially
true in the present report with respect to the Division of Hydrography of
the U. S. Geological Survey.
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WM. BULLOCK CLARK, Pu.D., LL.D.
STATE GEOLOGIST 1896-19177

The State of Maryland has suffered a great loss through the death of
Dr. Wm. Bullock Clark, State Geologist, which occurred unexpectedly at
Stoueerop, his sunmmier home at North Haven, Maine, on July 27, 191%.

Wni. Bullock Clark was born at Brattleboro, Verniont, December 15,
1860. His parents were Barna A. and Helen (Bullock) Clark. Among
his early ancestors were Thomas Clark, who came to Plymouth, Mass.,
in the ship Ann in 1623 and who was several times elected deputy to the
general court of Plymouth Colony ; Richard Bullock, who eame to Salemn,
Mass., in 1643; John Howland, a member of council, assistant to the
governor, and several times deputy to the general court of Plymouth
Colony, who came to Plymouth in the Mayflower in 1620 ; John Tilly who
likewise came in the Mayflower; aud John Gorham, captain of Massa-
chusetts troops in King Philip’s War. Among the later ancestors were
William Bullock, colonel of Massachusetts troops in the French and
Indian War; and Daniel Stewart, a minuteman at the battle of Lexing-
ton in 1775.

As a youth Mr. Clark received his training under private tutors, and
at the Brattleboro High School from which he was graduated in 1879.
He entered Amherst College in the autumnn of 1880, where he was in-
spired by Professor Emerson to specialize in geology. Immediately after
completing his collegiate course in the spring of 1884 he went to Germany,
where he devoted himself to geology and allied subjects under the direc-
tion of Professors Zittel, Groth, and Rothpletz. His Doctor's Disserta-
tion on the geology around one of the picturesque lakes of the foothills
of the Alps showed characteristics of his later work, especially the use
of paleontology as an aid to geology, rather than as an end in itself.
Receiving his degree of Doctor of Philosophy in 1887, he supplemented
his training by field work with members of the official surveys of Prussia

and Great Britain.

3



32 War. Buirock Crark, Pu.D., LL. D.

Dr. Clark returned from Europe in the fall of 1887 and began his
work at the Johns Hopkins University, where he advanced rapidly
through the various academie grades to become professor of geology and
lead of the geological department in 1894. Under his leadership the
high standards established by his predecessor, Professor George Hunt-
ington Williams, were maintained and the scope of the work greatly
broadened by increases in the teaching staff and a co-ordination of the
various branehes of the rapidly expanding science of geology. As a
student he acquired knowledge casily and showed keen discrimination
and judgement in seleetion of the essential elements; as a tcacher he
inspired his students with high scholastic ideals and broad outlook, and
furnished the opportunity for many to carry on extensive investigations
under his supervision. At heart he was not a cloistered specialist but
a publicist who cnjoyed contaet with people and was ever ready to plaee
his knowledge as a specialist at the service of the public.

From 1888 when Dr. Clark reccived an appointment as assistant geolo-
gist on the U. S. Geologieal Survey, he has been more or less closely,
though not always officially, eonnected with the work of that organiza-
tion in his chosen field, the Coastal Plain of the Atlantie seaboard.
Under its auspices he prepared a bulletin on the Eocene Deposits of
America and monographs on the Mesozoic and Cenozoie Echinodermata
of the United States. He was also associated with the work of all the
Statc Geological Surveys from New York southward, furnishing reports
for the volumes of the New Jersey, Maryland, Virginia, and North Caro-
lina organizations. The area of his chief work and that to which he gave
most of his interest and energy was Maryland.

Professor Clark began his studies on the physieal features of Maryland
as soon as he scttled in Baltimore in 1887, but his first official eonnection
with the state was his appointment as Director of the State Weather
Service in 1892, followed by his election as State Geologist in 1896,
Executive Officer of the State Board of Forestry in 1906, and his appoint-
ment as a Statec Roads Commissioner in 1910. All of these positions,
except the last, were held continuously until his death. In these several
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capacities he was instrumental in collecting and disseminating a vast
amount of new and aeeurate knowledge regarding the natural resourees of
the state and in promoting the present road system which has greatly
facilitated their utilization. During Professor Clark’s tenure of office
as State Geologist the annual mineral production of the state has more
than doubled, without any unusual discoveries or unhealthy promotion.

His knowledge, ability, and gracious personality have been frequently
utilized by his appointment as representative of the state. In 1900 by
act of the general assembly Dr. Clark was appointed to represent the
state in the resurvey of the Maryland-Pennsylvania boundary, commonly
known as the Mason and Dixon Line. In 1908, he was an adviser {o the
governor at the White House Conference on Conservation. Among the
better known official exhibits of Maryland’s mineral resources were those
made at the Buflalo, Charlestou, St. Louis, and San Francisco exposi-
tions. These exhibits, whieh attracted attention at the time and received
a large number of conspicuous awards, are now permanently installed
in the State Iouse at Annapolis.

Not the least among the services rendered to the state by Professor
Clark are those given to lielp improve the physical well-being of its sick
and dependent. For 16 years Dr. Clark was the president of the Henry
Watson Children’s Aid Socicty. e was a member of the Executive Com-
mittee of the Maryland Assoelation for the Prevention of Tubereulosis,
as well as vice-president and ehairman of the Execcutive Committee of
the Alliance of Charitable Agencies of Baltimore City.

The standing of Professor Clark among his scientific colleagues is
attested by the character and scope of the societies to which he belonged
and in which he held office. Among these are the National Academy of
Science, of which he was chairman of the Geological Section, the Ameri-
can Philosophical Society, the Philadelphia Academy of Natural Scienees,
the American Academy of Arts and Sciences, the Deutsche Geologische
Gesellsehaft, the Washington Academy of Secience, IPaleontologische
Gesellschaft, Mining and Metallurgical Society of America, and the Amer-

1ean Association for the Advancement of Science. He was councillor and
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treasurer of the Geological Society of America at the time of his death.
In 1904 he was clected a foreign correspondent of the Geological Society
of London. He was also President of the Association of American State
Geologists, Amherst conferred on him the honorary degree of Doctor
of Laws in 1908.

With the outbreak of the war ’rofessor Clark hecame actively interested
i problems ot defence and economic preparednest. He was appointed
a member of the (eology and Paleontology Committee of the National
Research Council, chairman of its subconunittee on road materials and
a member of its comniittee on camp sites and water supplies. He was
a member of the Maryland State Council of Defence and chairman
of its committees on Research and on Highways and Natural Resources.
He was also an active member of the League to linforce IPeace, the
National Defence League, and the Chamber of Commerce of the United
States.

Professor Clark’s administrative ability and professional attainments
are largely respousible for the extensive development of Maryland’s
mineral resources and his loss will be severely felt in all quarters. He
was always keenly interested in the educational value of the work of the
varions state bureaus which he directed, and had just finished writing
a geography of Maryland for school teachers. At the time of his death he
was engaged in writing a report on the underground waters of the state

and another on the coals.

At the annual mecting of the Maryland Geological and Economic
Survey Commission held in the office of the Governor on Tuesday, Octo-
ber 9, 1917, the Commission ordered the following minute:

MINUTE OF THE COMMISSION, OCTOBER 9, 1917
As an expression of the loss which the State of Maryland has suffered
in the death of Professor Wm. Bullock Clark, and as a tribute to the
efficient and whole-hearted service which Dr. Clark has rendered to the
state in many lines of aetivity, the Commissioners of the Maryland
Geological and Economic Survey order that the following summary he
inseribed 1n the permanent records of the Commission.
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WM. BULLOCK CLARK, Pu.D., LL. D,
STATE Gronocist of MARYLAND, 1896-1917

Wm. Bullock Clark became a resident of Maryland upon his appoint-
ment as an instructor at the Johns Hopkins University in the fall of
1887, and began at once an investigation of the geology and other physieal
features of Marylaud, which continued uninterruptedly until his death
and resulted in a great expansion of our knowledge of the state and a
marked inercase in the annual production of its mineral products.

For three years, from 1887 to 1890, Dr. Clark at his own expense or
under the auspices of the Johns Hopkins University, explored and studied
the sedimeuntary deposits of Southern Maryland. Two early evidences
of his aptitude for directing organized scientific investigations for the
advantage of the state were the direction of a successful expedition com-
prising 25 members, representing the U. S. Geological Survey, the Mary-
land Agricultural College, and the Johns Hopkins University, for a study
of the physical features of Southern Maryland and the development of a
plan of co-operation between the Johns Hopkins University, Maryland
Agricultural College, and the U. S. Weather Bureau for a study of the
climatic conditions of the state. Reports giving the results of these
studies were published at the time, arousing considerable interest, which
resulted the following year in the establishment by the general assembly
of the Maryland State Weather Service. Dr. Clark was commissioned
the Director and held this office until his death. For 25 years he gave
s services in this office and was directly instrumental in bringing
together the information now incorporated in numerous volumes published
by the state.

About this time the Commissioners for the World’s FFair in Chicago
desired a book which would properly set forth the natural resources of
the state and intrusted its preparation to members of the Johns Iopkins
University uuder the editorial direction of Professors Williams and Clark.
1n this work was brought together the first comprehensive modern state-
ment regarding the geology and niineral resources of the state. With
the appearance and distribution of the report came a growing interest
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in the development of the state’s mineral resources until, in the admin-
istration of Governor Lowndes, leaders of both political parties united
in establishing the present Maryland Geological Survey. Very fittingly
the members of this original Commission at their first meeting elected
Professor Clark, the wiost eminent geologist in the state, as Superin-
tendent and State Geologist.

The choice of Professor Clark as State Geologist was especially fortu-
nate for the state since he combined in an unusual degree thorough
training, broad outlook, power of organization, leadership, and a genuine
joy in contact with all sorts of people, which qualities united to form a
wise and effieient officer of the state.

These qualities were shown (1) in “the plau of operation ” which he
first proposed and which lLas needed no essential modification during the
progress of the work;

(?) in early emplasis on the preparation of county maps which have
increased in popularity year by year;

(3) in recognition of opportunities for unusual studies shown in the
making of a magnetic survey before others availed themselves of the aid
then obtainable;

(4) iu his ability to interest the leaders of the federal seientifie bureaus
and the leading transportation, mining, and mereantile agencies in
co-operative efforts which accrued to the benefit of the state;

(5) iu lhis early recognition of the unceds and desires of the people as
shown in his arousement of the state on the question of improved high-
ways before “Good Roads” became a popular or political slogan; and
finally, in his unusual ability to draw out the respect and loyalty of all
sorts and conditions of men without reward, or even a complete under-
standing of the good works which he proposed.

During Dr. Clark’s administration of the Survey it has issued over
30 volumes of reports describing the building-stones, elays, coals, lime-
stones, and other mineral deposits and geologieal formations of the state;
in eo-operation with the federal bureaus it has prepared and published
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57 county maps, including topographic, geological, agricultural soils, and
forestry maps ; it has exaniined and reported upon the highway conditions
of the state, determined the best materials available, established standards,
and devised plans by which it constructed in whole or in part 196 miles
of improved highways, and laid the foundations for the efficient work
of the present State Roads Commission. It has also given technical
advice freely to counties and municipalities regarding their improve-
ments, and to countless citizens concerning the value of mineral deposits;

and installed attractive and instructive displays of the state’s resources

at Buffalo, Charleston, St. Touis, and other smaller exhibitions, which
have been honored by the award of three Grand Prizes, 19 Gold Medals,
31 Silver Medals, 12 Bronze Medals, and numerous Honorable Mentions.

From the reports on forests, in its County Reports, has developed the
present State Board of Forestry, of which the State Geologist is a mem-
ber and its Ixecutive Officer.

The work of Professor Clark and the Maryland Geological Survey in
behalf of improved highways was recognized in the organization of the
State Roads Commiission by his appointment as one of the Roads Com-
missioners, in which position he served the state from 1908 to 1914.

11 1900, Dr. Clark was called upon to represent the state as Commis-
sioner in the resurvey of the Maryland-Pennsylvania boundary, commonly
known as the Mason and Dixon Line, and somewhat later as an adviser
at the Conference on Conservation held at the White Honse in 1908.

His activity in other lines for improvement of conditions in the state
is attested by his work as an officer in the Henry Watson Children’s Aid
Society, the Maryland Children’s Aid Society, the Maryland Associa-
tion for the Prevention of Tuberculosis, the Alliance of Charitable
Agencies, the Conservation Commission, the Emergency Committee for
the Rehabilitation of the Burnt District of Baltimore, the committee to
devise a sewerage system for Baltimore, and many other organizations.

In all these numerous and diversified efforts for betterment of the
state of his adoption Professor Clark has shown untiring encrgy, unselfish
zeal and devotion, which the Commission, on behalf of the state, grate-
fully acknowledges.

E. B. M.
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INTRODUCTION

LocarioN.—The State of Maryland, lying midway between the North
and the South, and stretching from the Atlantic Ocean to the crest of
the Alleghanies, with the great estuary of Chesapeake Bay and its tribu-
taries extending far into the land in all directions, possesses many natural
advantages in its location. There is probably no state of equal size in the
Union that has such a variety in its agricultural and mineral resources
and in its sea and bay products, while its generally salubrious climate
renders every section healthful as a place of residence. From its eastern
to its western borders may be found a succession of districts suitable from
their surroundings for the most diverse employments.

The State of Maryland is the most northern of the Southern States, and
is situated between the parallels 37° 53" and 39° 44’ north latitude and
the meridians 75° 4’ and 79° 30" west longitude.

BouNparies.—The boundaries of Maryland are based upon both arbi-
trary locations and geographic features. Different interpretations of the
descriptions of the limits of the early grants, such as “ the land hitherto
unsettled,” and “the first fountain of the Potomac,” led to prolonged
disputes, some of which have only been settled in recent years. The
northern, as well as parts of the eastern, southern, and western boundaries
are conventional lines of which the best known is the “ Mason and Dixon
Line.”

The eastern and northern boundaries of Maryland consist of the
Atlantic Ocean and a line separating the former possessions of the Penns,

NorE.—Compiled largely from published data brought together by the author
and his associates for the Maryland Geological Survey.
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now the states of Pennsylvania and Delaware, from those of the Lords
Baltimore. From the original settlements of the country these lines were
in dispute. The original grants to Lord Baltimore in 1632, which
included the country to 40° north latitude, embraced territory (now
part of Pennsylvania) which was subsequently granted in 1680 to
William Penn and a smaller area (now Dclaware) settled by the Swedes
and Duteh, and later granted to the Duke of York and by him trans-

FIG..1.—VIEW OF THE STATE HOUSE AT ANNAPOLIS.

ferred to Penn in 1682. By a decision of the English courts in 1760
interpreting an .earlier agreement greatly to the disadvantage of Lord
Baltimore, the boundary line was to run duc west from “ Cape Henlopen ”
(Fenwicks Island, 15 miles south of the point now known as Cape Hen-
lopen) to a point midway between the Chesapeake and the Atlantic. From
this “ middle point ” the line was to run northerly, tangent to a circle of
12 miles radius whose center was at Newcastle, Delaware. From the
“ tangent point,” where the tangent line touched the eirele, the boundary
was to follow the cirele to a point due north of the tangent point. From
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this point the line was to run due north to the northeast corner, which
was to be on the parallel of latitude, 15 miles south of the southernmost
part of Philadelphia, as it was at the time of the legal decision in 1760.
From this northeast eorner the boundary was to extend due west to the
western limits.

*-J-N;ﬁ;i.-li'-i,uﬂ | ; -

FI1G. 2.—VIEW OF CITY HALL, BALTIMORE,

Attempts had been made by loeal surveyors to run the lines during
the decade preceding the assignment of the work in 1763 to Charles Mason
and Jeremiah Dixon, noted English astronomers and mathematicians,
but the difficulties of running such peculiar lines through unbroken
forests had been too great for the colonial surveyors with their erude
instruments. When Messrs. Mason and Dixon arrived Philadelphia,
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in 1763, they found that the local surveyors had already determined the
“middle point ” and the “tangent point,” and had run a provisional
line as far as the northeast corner. From the time of their arrival in
November, 1763, until December, 1767, Mason and Dixon were engaged in
redetermining the earlier work and in running and marking the northern
boundary which they eontinued to Dunkard’s Creek, some miles beyond
thie limits of Maryland, where they were stopped by the Indians. Along
the greater portion of the lines surveyed by them, cach mile was marked
by a stone monument (mounds of stone surrounding wooden posts were
used west of Sideling Hill) which had on four out of five mile-stones the
letter “ P ” engraved on the northern side, and the letter “M ™ on the
sonthern side; while at each fifth mile was a stone of the same size, known
as a “crown-stone,” with the coat-of-arms of the Penns cut on the
northern face and with that of Lord Baltimore on the southern. These
stones came from the quarries on the Isle of Portland in England. Some
of the original monuments remained in good condition, hut many had
become dilapidated or had been removed in the more than 100 years since
the earlier survey, when the legislatures of Maryland and Pennsylvania
made provision in 1900 for the relocating and remarking of the line, and
this work was completed in 1904. This line, known as the Mason and
Dixon Line, became famous in the great controversy preceding the
Civil War, as the boundary between the frec and slave-holding states, and
has been regarded as the division line between the North and the South.

The southern boundary, likewise in dispute since Colonial days, was
permanently settled in 1874, as far as the Maryland-Virginia portion was
concerned, by a board of commissioners appointed by the states of
Maryland and Virginia. According to this agreement the boundary
follows the low-water line on the right bank of the Potomae River to
Smith’s Point at its mouth, thence northeasterly across Chesapeake Bay
to the southern end of Smith’s Island, and thence to the middle of Tangier
Sound. Here the boundary runs south 10° 30’ west, until it intersects a
straight line connecting Smith’s Point and Watkins Point, and thence
eastward through the center of Pocomoke Sound and Pocomoke River
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until it rcaches the westward prolongation of the old Scarborough and

Calvert line surveyed in 1668, which it follows to the Atlantic Ocean.

FI16. 3.—VIEW OF MASON AND DIXON LINE MONUMENT STOXES.

There is still some eontroversy as to the exaet location of some of the
boundary marks, especially in Pocomoke Sound, where the oyster interests
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of Maryland and Virginia conflict. The Maryland-West Virginia portion
of the boundary also follows the right bank of the Potomac River and its
north branch,

The western boundary of the state, according to the original charter,
was to run due north from the “first fountain ” of the Potomac River.
The North Branch was early regarded as the main stream, but later
surveys have shown the South Braneh to be longer than the North
Branch. The “ Fairfax Stone,” planted on October 17, 1746, and sup-
posed to have becn placed at the westernmost source of the North Branch,
has been shown in later years to be on a tributary of that stream, the real
sourcc being about one mile farther west, which was marked by the State
of Maryland in 1897 with a monument known as the “ Potomac Stone.”
A very crooked line was run by Deakins in 1787 from the Fairfax Stone
to the northern boundary line. Subsequently in 1859 a straight line was
run by Lieutenant Michler, of the the U. S. Army, from the same point.
In 1897 the State of Maryland ran a straight line from the Potomae Stonec.
The questions at issue were decided on May 2%, 1912, by the Supreme
Court of the United States in favor of the Deakins linc of 1787, which thus
becomes the legal western boundary of the state, scparating it from
West Virginia,

S1zE.~—The extreme width of the state from east to west is 240 miles,
and the extreme length from north to south 125 miles, the latter, how-
ever, narrowing toward the west where it becomes scareely more than
1} miles at Hancock. Beyond this point it again broadens, although
narrowing again at Cumberland to 5 miles. The total area within the
limits of the statc is estimated at 12,327 square miles, of which 9941
square miles are land. The remaining 2386 square miles arc water, dis-
tributed as follows: Chesapeake Bay proper, 1203 ; estuaries of the Bay,
1023 ; Chincoteague Bay, 93.

Maryland ranks forty-first among the states in area. It is about one-
fourth the size of Pennsylvania, which borders it upon the north ; one-half
the size of West Virginia, its western neighbor; somewhat less than one-
third the size of Virginia, which lies to the south; and about six times the
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size of Delaware, its neighbor on the east. It is only about one-twentieth
as large as Texas, the largest state of the Union.

PositroN.—A comparison of the position of Baltimore, the largest city

of the state, with some of the more prominent eities of this country and
of the world, shows that several are very nearly on the same latitude, the
following being within 1 degree or less: Columbus, Cincinnati, Indian-
apolis, Springfield, St. Louis, Topeka, Denver, San IFranciseo, Lisbon,
Palermo, Athens, Peking, Constantinople, and Tokyo. Iu longitude it
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differs but a few degrees from Ottawa, Canada, on the north and Santiago
de Cuba, the Isthmus of Panama, Quito, and Lima on the south.

PorurarioN.—Maryland has a population of 1,295,346, according to
the eensus of 1910, which gives it the rank of twenty-seventh among the
states. Of this population 1,062,639 are whites and 232,250 are colored.
The average colored population for the state is 17.9 per cent. In 12 of
the counties it is in exeess of 25 per cent, the maximum being reached in
Charles County which has 52.3 per eent.

Native whites of native parentage comprise 59.2 per cent of the entire
population ; native whites of foreign or mixed parentage 14.8 per cent;
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and foreign-born whites 8 per cent of the total population. The foreign-
born white population came chiefly from Germany. Russia, and Ireland.
The number of males 21 years of age and over are 367,908, of which
82.5 per cent are white and 17.4 per cent colored. Males of military age,
18 to 44, number 272,373. The number of persons above 10 years of
age who are unable to rcad and write is 73,397, or 7.2 per cent of the
population above this age, of which 23.4 per cent are among the colored
aud 11.9 per cent among foreign-horn whites, and 2.6 per cent among
native whates.

The total number of dwellings in Maryland is 253,805, with a total
number of families of 274,824. The average number of persons per
ilwelling is 5.1, and the average persons per family 4.7.

TOTAL POPULATION OF THE STATE AT VARIOUS PERIODS

Increase over preceding

census Per cent of
- ~ increase for
Census year Population Number Per cent the U. S.
1634 30~ . T Tk
1660 (qERG00n | Lo
1671 00001 - LLion
1701 20000 T
1715 80,000 ...
1748 SO000. - 0 L
1756 IGINIR8E=" L
1760 1683528, « . wuen
1770 GBIR2Ta™ “% 5 - = L
1775 22510008 . Lol
1782 2645060, . ...
1790 SLOMIZ8- = | | v ol SRS =k
1800 341,548 21,820 6.8 35.1
1810 380,546 38,998 11.4 36.4
1820 407,350 26,804 7.0 33.1
1830 447,040 39,690 AT 33.5
1840 470,019 22,979 5.1 32.7
1850 583,034 113,015 24.0 35.9
1860 687,049 104,015 17.8 35.6
1870 780,894 93,845 13.7 22.6
1880 934,943 154,049 19.7 30.1
1890 1,042,390 107,447 11.5 25.5
1900 1,888,044 145,654 14.0 20.7

1910 1,295,346 107,302 9.0 21.0
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Couxrties.—Maryland is divided into 23 counties and Baltimore City,
of whieh Garrett, Allegany, Washington and the westcrn part of Frederiek
comprise the mountainous region known as Western Maryland; the
eastern part of Frederick, Carroll, Montgomery, Howard, Baltimore,
Harford and the northern part of Cecil the Piedmont area, which is also
referred to under the name of Northern-Central Maryland ; Anne Arundel,
Prince George’s, Calvert, Charles, and St. Mary’s, comumonly called
Southern Maryland ; and the southern part of Ceecil, Kent, Queen Anne’s,
Talbot, Caroline, Dorchester, Wicomico, Somerset, and Woreester,
known as Eastern Maryland. Of these 23 counties all but seven lie upon
navigable waters.

Therc seems to have been no consistent method adopted in erecting the
several counties of the state. Some, like St. Mary’s and Kent, grew with
the development of the province and were subscquently bounded by the
ercction of new counties; others, like Charles and Dorchester, were
erceted by the ruling of Lord Baltimore. Ceceil County was erected by
proclamation of the Governor; while Washington, Montgomery, Howard
and Wicomico were established in eonstitutional eonventions. The great
majority of counties were, however, erected by Aets of Assembly. The
records now extant do not show the original extent or the exaet date of
erection of several -of the counties, but it is of interest to note that 18
out of the 23 counties were established before the close of the Revolu-
tionary War, and 11 of these before 1700. Baltimore City, since 1851,
has not been in any county, but unlike any other Ameriean city, except
Greater New York, is a distinet division of the state.

The counties of Maryland, unlike thosc of many other states, are the
ultimate units of territory and not the eombination of townships. This
fact, together with the paucity of large towns and the agricultural char-
acter of the communities, have made the counties as such of unusual
importance in all political and social rclations. Elcetion distriets are
established in all the counties.
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COUNTIES ARRANGED IN THE ORDER OF THE DATE OF
THEIR ERECTION

Date of
Counties Origin of name d formation
St. Mary’s .......... In honor of the Virgin Mary, the landing having been
made on the Feast of the Annunciation.......... 1637
Kent ..heveesdenennn After the English county............ccovivvinnnns 1642
Anne Arundel ...... After Lady Anne Arundel, wife of Cecil, second
[UoRd BAIIMOTE * .55 o T et 1650
Galyent. .. L0 s, After the family name of the Proprietary.......... 1650
Charles ............ After Charles, Lord Baltimore.................... 1658
Baltimore .......... From the Proprietary’s Irish Barony (Celtic bilte
mor; . e, thelargetown)................cvueun. 1659
AR re eterer oo ore ofore After Grace Talbot, daughter of George, first Lord
510G 000T0) L HNMRINE IR bl 1 lo'oc 510 00 0 6 0 J0/a 6 0 0 0600 0 1662
Somerset ........... After Mary Somerset, sister of Lord Baltimore..... 1666
Dorchester ......... After Earl Dorset, a family friend of the Calverts...1668
............... After the Christian name of the second Lord Balti-

Prince George’s .....After Prince George of Denmark................

Queen Anne’s ...... After Queen Anne of England.........c.covveevnnn. 1706
Worcester .......... After the Earl of Worcester...........cooovvvvnn. 1742
Frederick .......... After Frederick, heir apparent.................... 1748
Caroline ........... After Lady Calvert, sister of the last Lord Balti-

Harford ...... .o voo. After Sir Henry Harford, last Proprietary.........

Washington ........ After General Washington ........................ 1776
Montgomery ........ After General MONtZOMELY . ...uvvivvneneennreenns 1776
Allegany ........... After Oolikhanna; 4. e., beautiful stream........... 1789
@arroll s, .. .. ..k, After Charles Carroll of Carrollton................ 1836
Howard ............ After John Eager Howard, the elder............... 1851
Wicomico .......... After the river of that name, from wicko, house, and
mekee, building; i. e, referring to an Indian town
ontithe! hanks! . . . . ot v v 0 1867

Garrett ............

History.—Chesapeake Bay was probably known to some extent to the
Spaniards by the early part of the Sixtecnth Century, long before the
English attempted to establish themselves in any part of the American
continent. The first account of the physical characteristics of the Mary-
land area was given, however, by Captain John Smith, of the Virginia

eolony, who, in an open boat with a few companions, began an exploration

of the upper portions of Chesapeake Bay and its numerous tributaries
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Fi¢. 5.—VIEW OF WYE HOUSE, A COLONIAL MANSION IN TALBOT COUNTY.

F16. 6.—VIEW OF HOMEWOOD, BUILT BY CHARLES CARROLL OF CARROLLTON IN 1804,
ON GROUNDS OF THE JOIINS HOPKINS UNIVERSITY.
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in the year 1608. During the two trips which he made in the summer of
that year, the shores of the Bay were surveyed as far as the Susquehanna
River, the harbor of Baltimore was entered, and the Potomac River was
ascended as far as the falls above Georgetown. The map which Captain
Smith prepared as a result of his trips shows with remarkable correctness
the outlines of the regions which he visited.

The charter of Maryland was granted by Charles I to George Calvert,
first Lord Baltimore, but as he had died before the patent passed the
Great Seal, as the result of delays caused by the objections of the Virginia
Company, it was issued to his son Cecilius Calvert, second Lord Baltimore,
on June 20, 1632.

The name of Maryland was given to the colony in honor of Queen
Henrietta Maria, the wifc of Charles I. Under the terms of the charter
the territory to the north of Virginia to 40° north latitude was included
in the grant to Lord Baltimore, who was made the owner of the land,
Maryland thus becoming the first proprictary colony. Many liberties were
allowed, including freedom from taxation, by the King, and practically
royal power was conferred on the Proprietor.

The first permanent settlement was made on March 27, 1634, at
St. Mary’s by a party under the leadership of Leonard Calvert, brother
of Lord Baltimore, who arrived with his associates on the Ark and Dove.
They maintained from the start friendly relations with the Indians but
found in William Claiborne, who had established a trading post on
Kent Island on the Chesapeake in 1631 and who had opposed the granting
of the Maryland charter, a bitter enemy who defied the authority of the
Proprietary by force of arms. Although this settlement was brought
under subjection, Claiborne continued an enemy of the colony and later
fomented trouble again, even depriving thc Governor of his office for
a time.

One of the chief objects of Calvert in establishing the colony was to
provide an asylum for persecuted Catholics, although he was equally
desirous of having Protestant colonists. From the first, religious toler-
ation was the recognized custom of the colony, and was definitely estab-
lished by the Colonial Assembly in 1649 by the passage of the famous
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“Act of Toleration,” which granted religious liberty to all seets of
trinitarian Christians.

Lord Baltimore reserved to himself the right to initiate legislation
until 1638, when this was econeeded to the people, the Proprietary still
holding the veto power. About 1650 a company of Puritans from Vir-
ginia sought refuge in Maryland and made a settlement on the present site
of Annapolis, then called Providence, and were permitted, in order to con-
ciliate them, to be organized as Anne Arundel County. The success of
the Puritans in England under Cromwell accentuated the conflict between
the Proprictary and the Puritan party in Maryland, which became so
serious that a Parliamentary commission in 1654 permanently deposed the
officers of the former and appointed a Puritan Council, thus depriving the
Lord Proprietary of his government. In 1658 the power of the Pro-
prictary was again restored, to be soon disturbed, however, by the attempt
of the Proprietary Governor to establish a commonwealth. With the
coming of the English Restoration in 1660 order was finally established.

Again in 1688, because of the delay of Lord Baltimore’s deputies in
proclaiming the sovereignty of William and Mary, owing to the dcath
of a messenger sent to the colony, a company of Protestants under the
leadership of John Goode seized St. Mary’s and assumed eontrol of the
government, and in 1692 Maryland was proclaimed a royal colony.
Lord Baltimore was deprived of his political power and privileges, although
his property rights were not affected. In 1694 the eapital was moved
from St. Mary’s City to Annapolis. Maryland remained as a royal colony
until the death of the third Lord Baltimore in 1715 when the fourth
Lord Baltimore, who was a Protestant, was recognized as Proprietor.
From this date the Proprictary continued until after the death of the
sixth and last Lord Baltimore in 1771, when the opening of the Revolu-
tion, a few years later, put an end to it, Sir Henry Harford being Pro-
prietor during this short interval.

Maryland’s part in the French and Indian War was not conspicuous,
but Braddock and Washington fitted out their expedition against Fort
Duquesne (Pittsburgh) at Frederick. Fort Frederick, situated 40 miles
farther west, was built in 1756, and both at this period and later served to

protect the colony from the west.
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The burning of the Peggy Stewart with a cargo of tea in the harbor of
Annapolis on October 19, 1775, has ever since been celebrated by Mary-
landers as Peggy Stewart Day. No military operations took place in
Maryland during the Revolutionary War, although the “ Maryland Line ”

Fi16. 7.—VIEW OF THE HISTORIC WYE OAK, WYE MILLS, TALBOT COUNTY.

fought with valor in many engagements, especially those of Long Island,
Camden, Cowpens, Guilford, and Eutaw Springs. In the first of these
battles the Maryland troops covercd the retreat of General Washington’s
army, and a monument to their valor has been erected in Prospect Park,
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Brooklyn, on whieh is inseribed, “ In honor of Maryland’s four hundred
who on this Battlefield, August 2%, 1776, saved the Ameriean Army.”
In 1776 General Washington was invested by the Continental Congress,
then in session in Baltimore, with dietatorial powers as Commander-in-
Chief of the Continental Army. On December 22, 1783, Washington
resigned his eommission as eommander-in-ehief of the army in the
Senate chamber at Annapolis, where the Continental Congress was then
m session. Maryland ratified the Constitution of the United States on
April 28, 1788, being the last of the 13 colonies to eome into the Uniou.
She had refused to accept the articles of confederation until those
eolounies which had elaims to western lands had surrendered them to the

FI16. 8.—FORT FREDERICK, WASHINGTON COUNTY, BUILT IN 1756. WIIERE WASHINGTON
FITTED OUT IIIS EXPEDITION AGAINST FORT DUQUESNE IN TIIE FRENCIL
AND INDIAN WAR.

general government. In 1790 Maryland ceded to the federal government
60 square miles of territory for the National Capital, which became the
Distriet of Columbia in which Washington is sitnated. Fort MecHenry,
the construetion of which had been started by patriotic eitizens for the
defenee of Baltimore, was already partly completed in 1794 when it
passed to the federal government. It was finally completed in 1805.

During the War of 1812 several Maryland towns were pillaged by the
British, but Baltimore was saved from plunder by the repulse of the
enemy at North Point and Fort MeHenry. It was during the bombard-
ment of the latter place that Francis Seott Key, who was leld aboard a
British vessel in the harbor of Baltimore, wrote “ The Star-Spangled
Banner.”

Maryland was a slave-holding state at the outbreak of the Civil War,
and sentiment was divided between the North and the South, but the

5
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decisive measures adopted by the national government made it impossible
for the state to secede. Three of the battles of the Civil War were
fought on Maryland soil, South Mountain (September 14, 1862), Sharps-
burg, or Antietam (September 16-1%, 1862), and Monocacy (July 9,
1864). There were also small conflicts at many points, especially along
the Potomac.

In the history of the state are many incidents which have since become
of national or international importance. The first wheat was shipped to
Europe from Baltimore in 1771 ; the first regular steam packet that crossed
the Atlantic dircet from the United States sailed from Baltimore in
May, 1838 ; the Morse telegraph line transmitted its first message (“ What
hath God wrought?”) from Baltimore to Washington, April 9, 1844;
while in the same city was manufactured the first armor plate for the
Monitor in 1862. Baltimore was the first city in America to have a water
company (1792), strcet gaslights (1816), a railroad (1828), an iron

<building (1851), an electric strect railroad (1885}, an electric locomotive
(1895). The city contains the first official statc monument to George
Washington (1815), the oldest American lodge of the Independent Order
of 0dd Fellows (1819), and the oldest College of Dental Surgery (1839).

The earliest settlers in Maryland were Englishmen, whose descendants
are now scattered all over the state, and comprise the leading element in
the population. Many of the carly settlers in the country adjacent to
Pennsylvania were of German extraction, and their descendants are to-day
numerous and influential. Next in importance are the negroes, who
comprise nearly one-fifth of the population and who are relatively more
prominent in Charles, Calvert, and St. Mary’s eounties, where they eom-
pose about one-half of the population, and least important in the western
counties along the Mason and Dixon Line, where there is only one negro,
on the average, to 14 whites. In Baltimore, Cecil, and Harford counties,
the negroes comprise one-sixth of the population, while in the countics
of the eastern and western shores, not, previously enumerated, they form
about two-fifths of the cntire population. During the last 25 years there
has been a great increase in the Polish, Hungarian, and Bohemian
inhabitants, who have settled chiefly in Baltimore City.
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Maryland has always been a religious center. As early as 1631 services
were regularly conducted on Kent Island by an ordained minister of
the Church of England. The first Presbyterian church in America was
established at Snow Hill about 1700, and in 1766 Robert Strawbridge
established the first Methodist congregation in America in Carroll, then
Frederick, County. Many of the most prominent of the early settlers were
Roman Catholics, and the See of Baltimore has held the first position in
America since the decree of 1858. There are 59 denominations or sects
represented in Maryland, and although many of them are scattered
throughout the state they show local variations in strength, which are
often closely related to the history, beliefs, and nationalities of the early
settlers.

STATE GoVERNMENT.—The present government of the State of Mary-
land is based on a constitution formulated and ratified in 1867. Earlier
constitutions were adopted in 1776, 1851, 1864, and the constitution of
1776 was very much changed in 1837. According to the present consti-
tution the state is divided into 23 countics and Baltimore City, which in
turn are subdivided into districts for school and election purposes. There
arc no units such as townships, but the local affairs of the cities, towns,
and villages are carried on by officers in accordance with charters and
special acts.

Among the state officials are the Governor, elected for four years, and
the Secretary of State, who is appointed by the Governor. The Senate and
House of Delegates, which together form the General Assembly or
Legislature, consist of 27 Senators, elected for four years, one from each
of the 23 counties and the four districts of Baltimore City, and 101
Delegates, elected for two years. Each of the legislative distriets of
Baltimore is entitled to six Delegates, the number allowed the largest
county. The Assembly meets every other year on the first Wednesday in
January, and may remain in session only 90 days. At the call of the
Governor a special session may be held, which is limited by law to 30 days.

The judicial powers of the state are vested in a Court of Appeals com-
posed of eight judges; a Circuit Court with eight chief judges (one for
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each judicial district), seven of whom are judges of the Court of Appeals,’
the chief judge of Baltimore City not being a member of that court, and
22 associate judges, eight of the latter with the chief judge above-men-
tioned constituting the Supreme Bench of Baltimore City, the other
judicial distriets having two associate judges cach ; and an Orphans’ Court
with 72 judges. The Appeal and Circuit Court judges are clected for
15 years, the judges of the Orphans’ Court for four, the registrars of wills
for six, and the sheriffs for two. The Attorney-General of the state and
the State’s Attorneys are elected for four years. Justices of the peace, con-
stables, coroners, and notaries are appointed by the Governor.

Among other prominent state officials are the Comptroller, who is the
financier for the state, and who is elected by the people for two years; and
the Treasurer, who is the banker and who is elected by the General
Assembly for a two-year term.

The more hnportant state organizations are the Board of Public
Works, consisting of the Governor, Comptroller, and Treasurer ; Maryland
National Guard, State Conservation Commission, Land Office, State
Board of Agriculture, State Geological Survey, State Roads Commission,
State Board of Forestry, Burcau of Industrial Statistics, Immigration
Bureau, Board of Education, Board of Health, Board of State Aid to
Charities, Penal Commission, and State Lunacy Commission.

EpvcarroNn.—The educational history of the state dates back to 1696,
when Governor Francis Nicholson established the first public school at
Annapolis, now St. John’s College. The state schools were hrought under
the general supervision of the State Board of Edueation in 1864, and are
now supported by state and local taxation. A State Superintendent of
Schools was provided for by the General Assembly of 1900. The number
of public schools in Maryland in 1914 was 2485, of which 1935 were for
the whites (Baltimore 95), and 550 for the colored (Baltimore 16). The
number of public school teachers was 5996, of which 5056 were white
(Baltimore 1589), and 940 colored (Baltimore 268). The number of
public school pupils was 245,258, of which 200,783 were whites (Baltimore

1 The eighth judge from Baltimore City does not serve in the Circuit Court.
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76,539), and 44,475 colored (Baltimore 12,088). The total value of
publie school property in 1915 was $11,110,587 (Baltimore $6,065,717),
and the amount expended for public school purposes for the year ending
July 31, 1915, was $5,904,859.81 (Baltimore $2,585,312.95). The state
school system also includes normal schools for teachers, schools for the
deaf and dumb, and for the blind.

Baltimore is the educational center of the state. In this city are located
the Johns Hopkins University (established in 1876, Medical School in
1892, Engineering Dcpartment, 1912) ; Maryland University (Medieal
College, 1807, Law School 1869, Dental School 1882, School of Pharmacy
1904, St. John’s College added 1907) ; Goucher College (1888) ; Loyola
College (Roman Catholie 1852); the Peabody Institute (1866) ; the
Marylaud Institute (1826) ; and several other institutions.

Within the limits of the state are also the State College of Agriculture
at College Park (1859); St. John’s College at Annapolis (1789) ;
Washington College at Chestertown (1782); Mt. St. Mary’s College at
Emmitsburg (Roman Catholic, 1808); Western Maryland College at
Westminster (Methodist Protestant, 1867); Rock Hill College near
Ellicott City (1857) ; and many smaller institutions.

CrARrITIES AND CoRRECTIONS.—Maryland has several hundred chari-
table institutions which care for the poor and unfortunate of the state.
Many of these are nonsectarian, but the great majority are supported by
the various religious organizations. There has been established reeently
an Allianee of Charitable and Social Agencies of Baltimore that embraces
the leading general organizations of this charaeter, including the Federated
Charities, Henry Watson Children’s Aid Society, Babies’ Milk Fund
Association, Friendly Inn Association, Prisoner’s Aid Society, Instructive
Visiting Nurse Assoeiation, Maryland Association for the Prevention
and Relief of Tuberculosis, Social Service Corporation, Mothers’ Relief
Society, Travellers’ Aid Society, Mental Hygiene Society, and the Mary-
land Children’s Aid Society.

There are several large hospitals in Baltimore, including the Johns
Hopkins Hospital, the Maryland University Hospital, Merey Hospital,
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Maryland General Hospital, etc., while there are local hospitals at Cum-
berland, Hagerstown, Cambridge, Easton, and other towns. Therc are
also several hospitals for the insane maintained both by the state and by
privately cndowed boards, among the more important being the State
Hospital at Springfield, maintained under state auspices, and the Shep-
pard and Enoch Pratt Hospital, maintained by private endowment.
There is also an asylum and training school for the fecble-minded at
Owings Mills and a State Sanitarium at Sabillasville.

The state has various eorrectional institutions, ineluding the State
Penitentiary at Baltimore and the House of Correetion at Jessups. There
are also reform schools for the incorrigible youth of the state.

HicEwAYS, CANALS, AND Ratrroans.—During the early years of the
province transportation was entirely by water, and compensation for boat
hire instcad of mileage was allowed to the members of the Assembly from
Kent and Anne Arundel counties. At first the construction and repair
of roads was a matter of private coneern, and over a quarter of a century
elapsed between the settlement at St. Mary’s and the passage of the first
road law of the eolony in 1666, under which overseers were appointed by
the county courts. Even at this time the “ highwaies » were little more
than trails through the forests and transportation by wagons was as yet
unknown. A great advanee upon the carlicr methods was made by the
cstablishment in 1695 of a regular post route, largely by land, from the
Potomac River to Philadelphia via Annapolis and the Eastern Shore.
Further road legislation was enacted in 1696 and in 1704, under the latter
act provision being made for public roads R0 feet in width. This act
remained the law of the province for 50 years, and it was during this
period that the so-called “notch roads” were built. One of these, the
Three-Noteh road of Southern Maryland, shows even to-day the notches
eut in the oaks along its route. During this period also were built many of
the so-ealled “rolling roads ” for the rolling of tobaceo in hogsheads to
tide. 'The naiue still persists in the Rolling Road of Baltimore County.
In 1765 a stage line was established between Baltimorc and Philadelphia,
and soon thereafter ferries and stage lines extended southward into
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i 0. —Ea ROELTO THE CHESAFEARE AND DELAWAHE CANAL AT OHESAPEAKE OITY
e ’
1 CEOTL COUNTY,

F16. 10.—TOLL HOUSE 0N NATIONAL ROAD, BUILT AFTER THE STATE TOOK CONTROL OF THE
ROAD IN 1834.
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Virginia. With the western movement during the cighteenth century the
construction of roads to the west began. Among these werc the “ Monocacy
Road ” and “ Braddock’s Road,” the latter being the first road built across
the mountains. The construction of “ turnpikes” in Maryland by incor-
porated companies, which furnished the first improved roads in the stat,
dates from the passage of an Act of Assembly of 1804-5, under which the
Frederick, Reisterstown, York and Falls Turﬁpike companies werc soon
incorporated. A few years later the Cumberland road was constructed to
connect at Cumberland with the National Road built at the expense of the
fedcral government from Cumberland to the west, and thrown open to the

F1e. 11.—A MODEEX NIGCHWAY NEAR FRINCESS ANNE, SOMERBET COUNTY.

public in 1818. From that time until the coming of the railroad in 1852
the “ National Road ” was “ tha onc great highway over which passed the
bulk of trade and travel and the mails between the East and West.”
Maryland has constructed during the past decade one of the finest
systems of improved highways to be found anywhere mn the country. This
work began with the passage in 1898 of a State Highway Law providing
for a Highway Division in connection with the Maryland Geological
Survey, under which the foundation for the later work was laid. In 1904
a State Aid Highway Act appropriating $200,000 annually to be met by
an equal amount from the counties was passed ; and in 1906 an act appro-
priating money for the construction of the Baltimore-Washington Boule-
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vard was also enaeted, the administration of both of these aets being also
placed under the Maryland Geologieal Survey. In 1908 a State Road
Commission was established for the eonstruetion of a main-artery system
entirely at state expense, and $5,000,000 were appropriated for the work.
In 1910 all of the highway work was placed under the State Roads Com-
mission. Nearly 1500 miles of modern highways, out of a total state
mileage of 14,483 miles, have been eonstructed up to the present, at a cost
of about $15,000,000 under these several acts. This modern system of
highways radiates from Baltimore to all portions of the state and eon-
neets all of the leading centers of population.

1830

F16. 12—THE BALTIMORE AND Of1T0 RAILROAD IX 1830, 1832, AxDp 1858.

Many eanal projeets were proposed during the latter part of the
cighteenth and early part of the nineteenth centuries, and several
eanals were built of which only two are to-day in operation—the Chesa-
peake and Delaware Canal connecting the Chesapeake and Delaware bays,
started in 1824 and completed in 1829, which is 134 miles long; and the
Chesapeake and Ohio Canal, begun in 1828 and eompleted as far as Cuni-
berland, its present terminué, a distanee of 186 miles, in 1850, some years
after the Baltimore and Ohio Railroad had reached the same point.

Railroad enterprises in Maryland began with the ineorporation of the
Baltimore and Ohio Railroad Company in 1827. Aetual building was
started by this company in 1828 and by 1830 15 miles had been eon-
strueted. During the next two decades railroad building proeeeded with
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greater rapidity, and by 1850 there were 259 miles of railroads within the
state. In 1909 this had been increased to 1394.19 miles. Beside the Balti-
more and Ohio Railroad the other important lines are the various railroads
under the eontrol or management of the Pennsylvania system, the Western
Maryland, the Maryland and Pennsylvania, and the Norfolk and Western
railroads, and the two interurban eleetrie railways—the Washington,

Baltimore and Annapolis, and the Baltimore and Annapolis Short Line.
ForeieN ComMERCE.—The foreign eommeree of Maryland is confined

to the port of Baltimore. The number of foreign vessels entered in the

year 1910 was 865, and in the year 1914 was 1037. The total value of the

Fi6. 13.—A MODERN ALL-STEEL COAL TRAIN ON THE BALTIMORE AND OIIIO RAILROAD.

imports in the former year was $32,377,480, and in the latter $29,555,672.
The number of foreign vessels eleared in the year 1910 was 878, and in
the vear 1914 was 1034. The total value of the exports in the former
year was $74,067,406, and in the latter $106,822,295. The most important
imports in the order of their value are pig iron, eork manufactures, iron
ore, nitrate of soda, bananas, muriate of potash, toys and dolls, manga-
nese ore, fertilizers, and burlaps. The most important exports are grain,
eopper, tobaeco, eotton, flour, iron and steel manufactures, eoal, agricul-
tural implements, lards, meats, etc., lumber and lumber manufactures.
REVENUE, DEBTS, AND TaxaTrioN.—The total assessed value of state
property for state levy in 1915 was $1,274,824,811, of which $947,648.60
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is subject to the full state tax of .32} cents on the $100, the balancc
including securitics and savings deposits being subject to lower fixed
rates. The amount raised in this manner is used to meet the public school
tax, the maintenance of roads tax, and intcrest on the various loans. The
other expenses of the state are met from licenses, fees, ete.

The total funded debt of the state on September 30, 1915, was
$22,685,880. As an offset to this the state held stocks, bonds, and eash
to the credit of the sinking funds of a value of $6,210,589, leaving a net
debt of $16,595,291. Among the assets of the state is a perpetual annuity
of the Northern Central Railroad Company of $90,000, which has a value
of 82,000,000 and upwards which would still further reduee the net debt.

The disbursements of the state for the year ending September 30, 1915,
amounted to $11,263,751.09, and there was on that date in the treasury
after deducting the amounts due to sinking funds $846,900.96. The state,
however, owed to “dedicated funds” $1,018,769.11, and to unpaid
balances of appropriations $1,274,687.70, leaving a total deficiency on
that date of $1,446,555.81.

There is nothing in the constitution of the state limiting the power
of the General Assembly to authorize bond issues either by the state or by
its munieipalities, except that ““the eredit of the state shall not in any
manner be given, or loaned to, or in aid of, any individual, association
or eorporation, nor shall the General Asscmbly have the power in any
mode to involve the state in the construetion of works of internal improve-
ment, nor in granting any aid thereto, whieh shall involve the faith or
credit of the state.”

An Act of Assembly in 1914 exempts from taxation for 1914 and there-
after all bonds or other obligations hereafter to be issued by the state or
any eounty, city or munieipal corporation, or other political subdivision,
and all such securities heretofore issued by any eounty or munieipal cor-
poration which have been sold under terms rendering sueh eounty, city or
municipal corporation liable for the state tax thereon.

The total assessed value of Baltimore City property for city levy in
1915 was $818,102,218. The full city tax rate was $1.92 per $100, the
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suburban rate $1.28, the rural rate $0.65, the securities rate $0.30, and the
savings bank rate $0.185. The total appropriations for the year were
$23,791,502.64. The total funded debt issued to January 1, 1915,
amounted to $87,467,679.50.

GEOLOGY

The State of Maryland is so situated as to display, in spite of its com-
paratively small size, a remarkable sequence of geological formations. The
most ancient rocks which made up the earth’s crust as well as those still
in the process of deposition are here found, while between these wide limits
there is hardly an important geological epoch which is not represented.
It is doubtful whether any other state in the Union contains as full a
history of the earth’s past.

All of the oldest rocks which are to-day entirely without, or with only
slight traces of former life, are referred to the first great division of
geological history called Archean T'ime. These oldest rocks are largely
crystalline in character, so that there can be but little chance of encountcr-
ing organic forms, even had they once existed in the strata. Even the least
altered deposits, althongh they have afforded a few scattered remains of
archaic forms at certain points, contain nothing more than the merest
traces of the organisms of this early time.

When, however, life does once appear in all its variety, it is well-nigh
the same in all the older rocks. In the most widely separated localities the
same types recur in rocks of the same age, and this furnishes us with
the key to the succession of deposits. From the time when the oldest
fossil-bearing stratum was deposited until now, the story of life-progress
and development is told by the rocks with sufficient clearness to be unmis-
takable. Local differences of conditions have probably always prevailed,
as they do now, but the same types of organisms have always lived at the
same time over the entire globe, so their remains serve as sufficient criteria
for the correlation of the strata which contain them. The sequence of life-
forms once made out gives us, for the whole earth, the means for fixing
the order of deposits cven when this is most profoundly disarranged by

foldings of the strata into mountains, or by other earth movements.
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Geologists distinguish three prinecipal divisions in the history of life
asread in the record of the rocks. During the earliest of these great time-
divisions, archaic forms of life flourished—uncouth fishes, crustaceans,
mollusks, and tree-ferns—most of them very unlike thosc now extant.
On this account this is known as the period of most ancient life, or
Paleozoic Time. To this suceceded a long lapse of ages when enormous
reptiles predominated, associated with other types more like those that
now inhabit the globe. To this is given the name of middle life, or
Mesozoic Time. Finally living things began to assume the form and
appearance with which we are familiar, so that this last grand time-
division, wheh includes the present, is designated as the period of recent
life, or Cenozoic Tume.

Tach of these three grand divisions of geologic timme is in its turn sepa-
rated into shorter subdivisions called Periods, characterized by their
own peeuliar types of life; and the several periods themselves are divided
into Fpochs, which vary more or less in character according to the region
where they are developed. For this reason the chronological and strati-
graphical divisions require an independent nomenclatnre, although this
duality of geological classification can in most instances be readily
adjusted to the contingencies of each district. The stratigraphical divi-
sions are usually designated by loeal terms, and are known as Formations.

In Maryland there are representatives not merely of the great time-
divisions, but of cach subordinate period, as well as of many of the epochs.
This 1ay be best appreciated by referring to the accompanying table of

geologieal formations.

TABLE OF MARYLAND GEOLOGICAL FORMATIONS

SEDIMENTARY ROCKS

AGE FORMATION
Cenozoic.
Quaternary.
Recent.
Pleistocene ....... TalBot. «oc oo veions oioniare’s 1

Wicomieo! .. o i o - ¢= Columbla Group.
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AGE FORMATION
Tertiary.
Pliocene (?) ......Brandywine.
Miocene ......... NS MAEY8 " o\ o ot
Choptank ............. ‘+= Chesapeake Group.
CRLVERT . 5. o opte s otons
Eocene ....... ....Nanjemoy ............. <
Aguia, .. ooud.n o A }: Pamunkey Group.
Mesozoic,
Cretaceous.
Upper Cretaceous..Rancocas.
; Monmouth.
Matawan.
Magothy.
Raritan.
Lower Cretaceous. .Patapseco ........ A s
Arundel .............. = Potomac Group.
Patuxent .............

Triassie ............Newark,

Paleozoic.
Bermianlar.l. . ot o oDunkard ..o 008 N
Carboniferous.
Pennsylvanian ....,Monongahela .........
Conemaugh ...........
Allegheny .......c000us
Pottsville .............
Mississippian ..... Mauch Chunk.
Greenbrier.
Pocono.

= Coal Measures.

Devonian.
Upper Devonian ... Catskill.
Jennings.
Chemung.
Portage.
Genesee.
Middle Devonian ..Romney.
Hamilton.
Marcellus.
Lower Devonian ..Oriskany.
Helderberg.
Becraft.
New Scotland.
Coeymans.
Silurian .. ... .. e Tonoloway.
Wills Creek.
McKenzie.
Clinton.
Tuscarora,
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AGE FORMATION

Ordovician ......... .Junie‘xta ............... ] rPeach L
Chnmbersburs ... || Carait uartte.
Stones River .......... Octoraro phyllites and
Beekmantown ......... U ok

Cambrian ........... Conococheague ....... ) [
Elbrook .....c.. o0 Cockeysville marble.
Wayneshoro ........... Setters quartzite and
Tonfstown ............. =] T mon,
Antietam ........ ox L Susquehanna mica
HABBERES 4ol oieererore o o Sere T
Weverton .............
Loudon ...............

Archean.
Algonkian .... .. ... Baltimore gneiss (in part).

IeNEOUS ROCKS

AGE FORMATION
Mesozoic.
Triassic ..... R = Diabase.
Paleozoic-Archean ..... Pegmatite.

Peridotite, pyroxenite and serpentine.
Basic volcanics-Meta-andesite, meta-basalt.
Acid volcanics-Meta-rhyolite.

Granites and monzonites.

Gabbro, norite, meta-gabbro.

Baltimore gneiss (in part).

The separateness of the formations is less pronouneed in the two divi-
sions of the Coastal Plain, although the northeast-southwest trend of the
nearly horizontal beds produces a predominance of the later Cenozoic
formations on the Eastern Shore and of the Mesozoie and early Cenozoic
deposits on the Western Shore.

In the Piedmont Plateau the twofold character of the province is more
marked geologically. On the eastern side of Parrs Ridge the aneient
sediments are highly metamorphosed by a development of new textures
and minerals due to the recrystallization of the material under great
pressure. This division is also marked by the presenee of large masses of
granular igneous roek which eonsolidated at great depths beneath the sur-
face of the earth. One the western side of the median ridge the sediments
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are less metamorphosed and less thoroughly reerystallized, although their
original textures have been more or less obliterated. There is also marked
laek of deep-seated igneous roeks whieh arc here represented by smaller .
masses of surfaec volcanics, both aeid and basie, which have been less thor-
oughly reerystallized than their analogues in the eastern district. Along
the western border of this western district, between the Monocacy and the
mountains, the early Palcozoies have only slightly ehanged, the blue lime-
stones of the Frederick Valley resémbling the eontemporaneous limestones
of the IHagerstown Valley farther west. Immediately east of the moun-
tains the earlier roeks are eovered with the slightly inelined nnmeta-
morphosed red and gray sandstones and conglemerates of Mesozoic age
and intruded by the diabase dikes of the same period.

The threefold division of the Appalachian Region eorresponds approxi-
mately to the threefold division in the sequenee of the Paleozoic strata.
The Blue Ridge and Great Valley are made up largely of Cambrian and
Ordovieian beds, in plaees so developed or eroded as to expose the associated
igncous rocks ; the Appalachian Mountains proper are made up of sharply
folded Silurian and Devonian strata, eaeh easily reeognized by the ehar-
aeteristic life-forms ; while the Alleghany Plateau is mainly eomposed of
more gently folded later Devonian and Carboniferous deposits, carrying
the valuable eoal seams of the Cuinberland basin.

Sueh, in brief, is the distribution of the geological formations in Mary-
land and their eonneetion with casily rceognized types of surfaec con-
figuration oeeurring within the state. The sequenee is of remarkable
completeness and of great intercst on account of the many types of

topography and soils which the various formations produce.

PHYSIOGRAPHY

The State of Maryland forms a portion of the Atlantic slope which
stretelies from the erest of the Alleghanies to the sea, and is divided into
three more or less sharply defined regions known as the Coastal Plain, the
Piedmont Plateau, and the Appalachian Region. These three districts
follow the Atlantie border of the United States in three belts of varying
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width from New England southward to the Gulf of Mexico. Maryland is,
therefore, closely related in its physiographic features to the states which
lie to the north and south of it, while its central location on the Atlantic
border renders the Maryland scction perhaps the most characteristic in
this broad tract. In crossing the three districts from the ocean border the
country rises at first gradually and then more rapidly until it culminates
in the highlands of the western portion of the state.

MARYLAND

AHOWG THA

PHYSIOGRAPHIC PROVINCES

MARYLAND GEOLOGICAL SURVEY
WM BULLOCK CLARK, STATE GEOLOGIST

F16. 14.—MAP SHOWING THE PHYSIOGRAPHIC PROVINCES.

The physical features of a country to no inconsiderable degree deter-
mine the pursuits of its inhabitants, and these indirectly affect their social,
political, and financial welfare. The residents of mountainous districts
have their peculiar occupations, while those of the lowlands find their
employment in other ways. In regions bordering the sea or inland bodies
of water, still other means of livelihood are sought by the pcople. The
character of the soil and its adaptability to particular crops become also
important factors, while the underlying rocks, not only by their influence
upon the conditions of life already described, but also by their inherent
wealth in mineral resources, still further influence the well-being of the

6
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community. It becomes necessary, thercfore, to know something of the
physical features of a country, or a state, if one would understand its
past history or indicate the lines of its future prosperity.

CoAsTAL Praix

The Coastal Plain is the name applied to the low and partially sub-
merged surface of varying width extending from Cape Cod southward
through Florida and confined between the Piedmont Plateau on the west
and the margin of the continental shelf on the east. The line of demar-
kation between the Coastal Plain and the Piedmont Plateau is sinuous
and ill-defined, for the one passes over into the other oftentimes with
insensible topographic gradations, although the origin of the two districts
is quite different. A convenient, although somewhat arbitrary, boundary
between the two regions is furnished in Maryland by the Baltimore and
Ohio Railroad in its extension to Washington. The eastern limit of the
Coastal Plain is at the edge of the eontinental shelf. In the vicinity of
Maryland this is located about 100 miles offshore at a depth of 100 fathoms
beneath the surfaee of the Atlantic Ocean. It isin reality the submerged
border of the North American continent which extends scaward with a
gently sloping surface to the 100-fathom line. At this point there is a
rapid descent to a depth of 3000 fathoms where the continental rise gives
place to the oceanic abyss.

THE DIVISIONS OF THE COASTAL PLAIN

The Coastal Plain, therefore, falls naturally into two divisions, a sub-
merged or submarine division and an emerged or subaerial division. The
seashore is the boundary line which separates them. This line of demar-
kation, although apparently fixed, is in reality very changeable, for during
the geologic ages which are past it has migrated back and forth across the
Coastal Plain, at one time occupying a position well over on the Piedmont
Plateau, and at another far out to sea. At the present time there is reason
to believe that the sea is encroaching on the land by the slow subsidence of
the latter, but a few generations of men is too short a period in which to
measure this change.
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F1G. 15.~—SAND DUNES NEAR OCEAN CITY, WORCESTER COUNTY.

=

F16. 16.—~VIEW OF A SAND SPIT, MOUTH OF FAIRLEE CREEK, KENT COUNTY.
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The subaerial division is itself separable in Maryland into the Eastern
Shore and the Western Shore. These terms, although first introduced to
designate the land masses on either side of Chesapeake Bay, are in reality
expressive of a fundamental contrast in the topography of the Coastal
Plain. This difference gives rise to an Eastern Shore and a Western
Shore type of topography. Chesapeake Bay and Elk River separate the

Fi16. 17.—VIEW SHOWING TIHE NEARLY-HORIZONTAL MIOCENE FORMATIONS OF THE CALVERT
CLIFFS, CALVERT COUNTY.

two. But fragments of the Eastern Shore type are found along the margin
of the Western Shore at intervals as far south as Herring Bay, and again
from Point Lookout northwestward along the margin of the Potomac
River. On the other hand an outlier of the Western Shore type of
topography is found at Grays Hill in Cecil County at the northern margin
of the Eastern Shore. The Eastern Shore type of topography consists of
flat, low, and almost featureless plains, while the Western Shore is a rolling
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upland, attaining four times the elevation of the former and resembling
the topography of the Piedmont Plateau much more than that of the
typical Eastern Shore. It will be secn later that these two topographie
types, which at once strike the eye of the physiographer as being distinc-
tive features, are in reality not as simple as they first appear, but are built
up of a complex system of terraces dissected by drainage lines.

The Coastal Plain of Maryland, with which most of the State of Dela-
ware is naturally included, is separated from that of New Jersey by the
Delaware River and Delaware Bay and from that of Virginia by the
Potomac River; but these drainageways afford no barriers to the Coastal
Plain topography, for the same types with their systems of terraces exist
as well in New Jersey and Virginia as in Maryland.

The Chesapeake Bay, which runs the length of the Coastal Plain, drains
both shores. From the Western Shore it receives a number of large tribu-
taries among which may be mentioned the Northeast, Susquehanna, Bush,
Gunpowder, Patapsco, Magothy, Severn, South, Patuxent, and Potomac
rivers. On the Eastern Shore its principal tributaries consist of Bohemia
Creek, Sassafras, Chester, Choptank, Nanticoke, Wicomico, and Pocomoke
rivers. These streams, which are in the process of developing a dendritic
type of drainage, have cut far deeper channels on the Western than on
the Eastern Shore. If attention is now turned to the character of the
shore line, it will be seen that along Chesapeake Bay it is extremely broken
and sinuous. A straight shore line is the exception, and in only one place,
from Herring Bay southward to Drum Point, does it become a prominent
feature. These two classes of shore correspond to two types of coast.
Where the shore is sinuous and broken, it is found that the coast is low or
marshy, but where the shore line is straight, as from Herring Bay south-
ward to Drum Point, the coast is high and rugged, as in the famous Calvert
Cliffs which risc to a height of 100 fcet or more above the Bay. The shore
of the Atlantic Ocean is composed of a long line of barrier beaches which
have been thrown up by the waves and enclose behind them lagoons flushed
by streams which drain the seaward slope of the Eastern Shore. Of these
Chincoteague Bay is the most important.
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The Coastal Plain contains five broad terraces designated from the
oldest to the youngest by the names of Brandywine, Sunderland, Wicomico,
Talbot, and Recent, after the geological formations of the same name.
The first four and part of the fifth fall within the subacrial division, and

BRANDYWINE
VT xS

SUNDERLAND
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F16. 18.—DIAGRAM SIIOWING RELATIVE POSITION OF COASTAL PLAIN TERRACES.

the last one principally within the submarine division of the Coastal Plain.
All five of the subaerial terraces are found on the Western Shore, while
only three of them occur on the Eastern Shore. These terraces wrap about
each other in concentric arrangement and are developed one above the
other in order of their age, the oldest standing topographically the highest.

Stream Valleys.

Four gencrations of stream valleys can be discerned in the Coastal
Plain of Maryland. Three of thesc no longer contain the streams
which cut them. They have been referred to in the discussion as
re-entrants penetrating the various terraces. The first is found developed
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FI16. 19.—GEOLOGICAL SECTION PORT DEPOSIT TO SASSAFRAS RIVER.

as a flat-bottomed drainagecway of greater or less width and extent,
running up into the Brandywine terrace. Its level bottom is an integral
part of the Sunderland terrace. The second one of these drainageways
penetrates the Sunderland terrace in a similar way. Its characteristics
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are analogous to those entering the Brandywine terrace and its flat
bottom forms an integral part of the Wicomico terrace. The third of these
drainageways cuts a re-entrant within the body of the Wicomieo terrace
and its level floor forms an integral part of the Talbot terrace. The fourth
and last of these drainageways is now in the process of formation. It is
the system of valleys which are being cut by the Recent streams. Toward
their headwaters these valleys are narrow and V-shaped, and if traced to
their sources are often found to start from intermittent springs surrounded
by a steep-walled amphitheater from 5 to 10 feet in height. Toward their
lower courses these valleys are broad and flat and are frequently filled with
fresh or brackish-water marshes. In the upper portions of their courses
the valleys are being eroded. In the lower portions they are being filled.
A glance at the map will serve to confirm the opinion which has been held
for a long time, namely, that the rivers of the Coastal Plain of Maryland
have been drowned along their lower courses, or, in other words, have
been transformed into estuaries by the subsidence of the region. The
filling of these valleys has taken place toward the hecads of these estuaries.
The headwaters of these Recent valleys are being extended inland toward
the divides with greater or less rapidity.

Many of the tributary streams occupy the re-entrant valleys deseribed
above. The more energetic have succeeded in carrying out all of the
ancient floors which formerly covered these valleys and formed a portion
of the various terraces. Others have left mere remnants of these valley
accumulations along the margins, while the less active streams have left
the re-entrant valleys practieally unmodified. In Southern Maryland the
streams whieh drain into Chesapeake Bay from the eastcrn slope of
Calvert County, as well as those which drain into the Patuxent River from
St. Mary’s and Prince George’s counties, have shorter courses than those
which drain into the Patuxent from Calvert County or into the Potomac
from Prince George’s, Charles, and St. Mary’s counties. A similar contrast
is obvious between the streams which enter the Atlantic Ocean from the
Eastern Shore and those which enter Chesapeake Bay from the same
region,
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The cause of this shortening of streams on the northeast side of these
divides is probably due not only to a tilting toward the southeast but also
in a great measure, particularly along the Bay shore, to rapid wave erosion.
The streams draining the eastern slope of Calvert County and the north-
eastern slope of St. Mary’s and Prince George’s counties were at one time
longer, but the recession of the shore line has shortened their courses by
the cutting away of their lower valleys. This is very clearly shown along
the Calvert Cliffs where the waves have advanced so rapidly on the land that
the former heads of stream valleys are now left as unoccupied depressions
along the upper edge of the cliffs, while other streams cascade from the top
of the precipice to the shore beneath, and still others more active have been
able to sink their valleys to the water’s edge by a very sharp descent.
Other investigations have suggested that earth rotation may have had some
influence in bringing the streams mentioned above into their present
position, and although the streams are short, it is possible that they have
been somewhat affected by this influence.

ECONOMIC PHYSIOGRAPHY OF THE ‘COASTAL PLAIN

Sorrs.—The various geological stages through which the Coastal Plain
has passed have had considerable influence upon the soils, and through
them upon the crops of the province. The early strata, those of Cre-
taceous and Eocene age, which are best developed in parallel belts along
the northwestern boundary of the Coastal Plain, are sandy loams which
yield good returns of fruit and garden truck. In this belt the very pros-
perous peach—and other fruit—farms have been located, and large
quantities of fine peaches are still shipped from the northern counties of
the Eastern Shore. The same belt extends northeastward into Delaware
and New Jersey, where similar crops are raised. These strata carry with
them a natural storehouse of valuable fertilizer in the form of greensand
or glauconitic shell marl. In the early days of Eastern Shore farming this
marl was much used as a fertilizer, particularly in Cecil, Kent, and Queen
Anne’s counties.
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In the central and southern counties the clayey loams which come from
the Miocene or Chesapeake deposits afford extensive areas of good wheat,
grass, and tobaceo lande, which formerly were of great importance to the

Fin, 20.—GEOLOGICAL BECTION WABHIKGTON T0 CALVERNT CLIFFS.

state. Since the rapid development of the wheat fields of the West, how-
ever, the yield of these lands has become comparatively insignificant, so
that at present the farmers are not able to make wheat crops pay even by
the aid of expensive fertilizers. Among the best-paying crops of the
Coastal Plain are the products of the lighter sandy loams of the Pliocene
and Plcistocene deposits. Thesc soils cover the whole Eastern Shore south
of the Choptank and are also of importance on the more dissected Western
Slope. Large and early crops of berries and melons are annually shipped
from the cultivated areas of these soils, and the canning of tomatoes, corn,
and other products constitutes one of the important industries of the
province. .
WareErways.—The post-Brandywine and the post-Pleistocene sub-
mergences of the Coastal Plain have been of immense benefit to the
inhabitants of Maryland. As a result of the drowning of the Chesapeake
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F16. 21.—GEOLOGICAL SECTION CAMBRIDGE TO ATLANTIC OCEAN,

River, ocean-going vessels are admitted as far inland as Georgetown, D. C.,
Baltimore, Havre de Grace, and Chesapeake City. Valuable harbors also
are provided, so that much commerce has been attracted to Maryland
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shores. Besides interstate and international trade which is thus favored
by the configuration of Chesapeake Bay with its deep exit to the high seas,
trade within the state is greatly benefited by these waterways. That
geologically recent submergence, whereby the river valleys carved in post-
Pleistocene times were drowned for more than half their length, gave to
the inhabitants of the Coastal Plain the most favorable facilities for easy
and cheap transportation of their crops. The estuaries then formed are
the entrances to tidal streams thatlpenetrate into the very heart of the rich
lands. They are generally of sufficient depth to admit the light-draught
steamers plying on the waters of Chesapcake Bay, and the numerous
wharves whieh are cncountered on ascending any one of the navigable
creeks testify to the readiness with whieh the people have availed them-
selves of their natural opportunities. In the proper seasons these wharves
may be seen piled high with the crates of fruit and other produets whieh
are being sent to Baltimore for distribution among the neighboring states.

Besides thus affording easy paths of intercourse with other important
sections of the state, the estuaries yield peculiar and charaeteristie produets
of their own. The same strcams which, during the summer, are the arteries
and highways of a commeree based on the produets of the soil, become in
winter the fields of one of Maryland’s greatest industries—the oyster
fisheries. Great quantitics of these oysters are annually sent to Baltimore,
and their gathering has given rise to a race of hardy fishermen and expert
sailors only exeelled by the eod fishers who sail every year to the Great
Banks of Newfoundland. The oyster-canning industry, whereby the
interior of the continent is supplied with canned oysters, has also arisen
as an indireet result of the post-Pleistocene submergenee. The diamond-
baek terrapin, the duck and other wild fowl of the littoral marshes also
deserve a place among the list of resourees which the geographie history of
the province has bestowed upon this state.

RatrroADs.—While the many waterways which intersect the Coastal
Plain have given boat traffic the best start among transportation facilities,
railroads have been built to a number of points, thus connecting them
more direetly with the vigor and energy of the great commercial centers of
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Baltimore, Philadelphia, and New York. Generally the railroad, secking
as it does that course which requires the least modifications from the
natural topography in order to make an easy grade, has to pursue a more
or less tortuous route. On the Eastern Shore the low and almost insignifi-
cant character of the divides and the shallow stream valleys permit the
roads to run in the very direct routes from one objective point to the next.
A glance at the map of the state shows these routes and the indifference
which they display towards the divides. It is also noteworthy that,
although touching at several water-side towns, the railroads are confined
on the whole to those wider portions of the small peninsulas where the
hauling distance to the boat lines becomes something of a factor in the
cost of transportation. By reaching these remoter points they are thus
able to maintain a foothold in spite of the lower rates offcred by the boat
lines. On the peninsula of Southern Maryland the few railroads are com-
pelled to hold pretty closely to the divides, as a short distance on cither side
the country becomes so cut up that it would be wholly impracticable to
build a line.

ErrEcT OF ToroGrRAPHY UPON THE INHABITANTS.—When the early
settlers came to Maryland they found the tracts of the Coastal Plain occu-
pied by peaceful tribes of Indians who lived by fishing in the decply-
indented rivers and hunting through the pine and hardwood forests
which covered the interstream areas. The settlers themselves took to
farming, encouraged by the rich soils, and also obtained plenty of fresh fish
and oysters from the neighboring waters. Soon large and prosperous
plantations grew up, which afforded by their products good incomes to
their owners. The earlier inhabitants were thus mainly agriculturists.
As the value of the oyster beds increased, and the demands for the oyster
grew, the race of oystermen sprang up. These men naturally scttled along
the shores near their work. At present the two classes, which originally
must have becn somewhat mixed, can be clearly distinguished, the regular
farmer keeping to the higher interfluviatile areas, while along the shores
and in the vicinity of the large towns are the houses of the oystermen.
On the Western Shore the dissection of the interior lands near the Bay has
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handicapped the farmer very decidedly, while the deep rivers and estuaries
give good opportunity for the fishermen to ply their trade.

Thus the geological and physical features of the Coastal Plain, which
are the direct results of its geological history, are seen to have almost
wholly determined the pursuits and the habits of its settlers and
inhabitants.

THE PiEDMONT PLATEAU

The Piedmont Platean, which is the name applied to the hill country
that borders the Coastal Plain on the west and extends thence to the
foot of the Appalachian Mountains, is a low plateau of complex origin

whose rolling surface is traversed by highlands and cut by valleys that
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F16. 22.—GEOLOGICAL SECTION WESTMINSTER TO BALTIMORE.

at times trench the uplands as deep gorges. From the fact that the physio-
graphic features of the Appalachian Region which lies to the westward are
contemporancous in origin with those of the Picdmont Plateau, it is
reasonable to suppose that no sharp line can be drawn between the two
districts. The boundary can in fact with almost equal propriety be placed
at the foot of North Mountain as at the foot of the Catoctin Mountain,
although, all things considered, it has seemed best in Maryland to divide
the two regions at the point where the first pronounced mountain range is
reached.

To the northward the Catoctin and Blue Ridge highlands with their
South Mountain extension in southern Pennsylvania gradually decline to
the level of the lower platcau, and the surface of the Piedmont hill country
with higher lands of inconspicuous elevation extends to the foot of the
Alleghany ranges. To the southward, on the other hand, the Great Valley
is less pronounced and the highlands of the Blue Ridge become a con-
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spicuous part of the great Appalachian Region. In the south also the
name Piedmont has become so widely intrenched in usage for the district
lying to the eastward of the Blue Ridge mountains that it has scemed best
to follow the same usage in Maryland.

THE DIVISIONS OF THE PIEDMONT PLATEAU

The Piedmont Plateau is divided into two regions called, respectively,
the eastern division and the western division, which are separated by
Parrs Ridge that gradually riscs to an clevation of scveral hundred feet
above the general surface of the Piedmont Plateau. This highland has an
average elevation of 800 to 900 feet, rising to the northward in Carroll
County and in the nearby regions of Pennsylvania to 1100 feet, but
gradually declining southward across Howard and Montgomery countics

F16. 23.—GEOLOGICAL SECTION GREEN SPRING VALLEY TO FEDERAL HILL.

until it reaches the lowland elevations of the Piedmont Platcau toward
the Potomac Valley.

Parrs Ridge forms the divide between the streams flowing directly into
the Chesapeake Bay and thosc flowing into the Potomac River. Among
the more important streams entering the Chesapeake from the eastern
division of the Piedmont are the Susquehanna, Bush, Gunpowder,
Patapsco, and Patuxent rivers. The western division is largely drained
by the Monocacy River and its tributaries into the Potomac River.

THE PIEDMONT PENEPLAINS

The Piedmont Plateau is made up of remnants of old plains cut out of
the high plateau that formerly stretched across the district from the
Appalachian Region and passed beneath tide just beyond the edge of the
Coastal Plain, where it now forms the floor on which the Coastal Plain
sediments rest. The eastern division is much less deeply eroded than the
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western, with the result that more frequently remnants of the oldest
plains are found in the former than in the latter distriet. On the other
hand, the later plains, but poorly developed along the eastern margin of
the Piedmont, beeome gradually more pronouneed westward, the youngest
plains being well defined in the drainage basins of the Monoeacy and
along the Potomae. These old plains, now represented only by remnants
of their earlier surfaces, are technieally known as peneplains by physiog-
raphers. A peneplain is the name given to an area that bas becn reduced
by erosion to approximately a level surface but little above the sea level
of the period of its formation, but which may still have unreduced knobs
or monadnocks in the interstream areas. Even where these monadnoeks
have largely wasted away the valley surfaees would naturally be somewhat
lower than the divides and would rise slowly to the sides of the valleys as
well as from the lower courses of all the streams to their heads. It is
1mportant to keep these faets in mind when endeavoring to reconstruct
the aneient peneplain surfaee from the remnants of the old plains that are
still left in the Picdmont distriet. It so happens that after the formation
of the oldest peneplain now represented, later erosion has only resulted in
the partial development of new plains, highlands, sometimes of wide
extent, still remaining as monadnoeks in the interstream areas.

The several plains reeognized in the Piedmont distriet are known as
the Schooley, the Weverton, the Harrisburg, and the Somerville pene-
plains, all of whieh, like the distriet to whieh they belong, have been traced
far beyond the eonfines of the state.

STREAM VALLEYS

The present streams are now found in valleys of variable depth that
trench the peneplain surfaces. In the eastern division of the Piedmont,
where the Harrisburg and Somerville plains are at best but poorly
developed, the strcams appear for the most part as trenches in the
Weverton plain. In the western division, on the other hand, they are
found trenching the later peneplains and in the lower Monocaey and
Potomae valleys the relations of the streams to the Somerville peneplain
are clearly defined.
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F16. 24.—VIEW OF THE GORGE OF THE SUSQUEHANNA RIVER BETWEEN HARFORD AND
CECIL COUNTIES.

F'16. 25.—THE GREAT FALLS OF THE POTOMAC.
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Some of these streams are more or less adjusted to the underlying
rocks, as in the case of Jones Falls to the north of Baltimore; but a large
portion of them are discordant, that is, seemingly unaffected by the rocks
over which they flow. In the eastern division of the Piedmont the
streams flow down the eastern slope of Parrs Ridge in approximately
parallel courses to Chesapeake Bay, and in many instances the streams
cut across the rocks with little regard to their physical characters. In the
case of the Monocacy and its tributaries, we find that there has been little
adjustment of the channels, the streams taking their courses across lime-
stones, phyllites, and shales indifferently.

In general, both the main streams and their tributaries show drainage
patterns similar to those of the Coastal Plain, and it is not impossible that
the stream courses may have been in many instances superimposed on
the rocks at no distant time in the past through a mantle of Coastal Plain
sediments. Remnants of such a cover have becn found far removed from
the main body of the Coastal Plain, even as far westward as the Great
Valley.

ECONOMIC PHYSIOGRAPHY OF THE PIEDMONT PLATEAU

The physiography of the Piedmont Plateau has materially influcnced
the settlement and occupation of those who chose this region for their
homes.

SorLs.—The early settlers, having to raise all their food, naturally
sought out the best locations for their broad farms and beautiful estates.
On their arrival they found two general classes of farm lands.

The first class embraced the somewhat rolling but extensive tracts of the
interstream upland areas. The soils were found to be good producers of
corn, wheat, and grass, and the surface not so rough as to make its culti-
vation forbiddingly difficult. The long, continuous tracts of these inter-
stream areas also made travelling easy, as long as one stayed on the
upland, while the stream valleys were shut in and narrow. For these
reasons, probably, the various stately manor lands were laid out where the
upland expanses were greatest; and the mansions, surrounded by fine
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groves and broad fields, were located on the most promising of the small
plateaus. In the earlicr days the crops from these broad, upland farms
were among the richest in the statec and rivalled those of the Eastern
Shore.

The second class of farm lands comprised the alluvial loams and sandy
flood-plains along the streams. These lands are generally restricted
in area, since the valley bottoms are usually narrow and limited in extent.
Where streams have opened out lowlands on the marble and limestone
areas, rich lands of considerable cxtent offer most favorable farm sites.
The lands along the streams have the advantage of running water and
good springs from the hill sides. They are not as well drained, however,
as are the lands of the upland, and they are subjccted to damaging floods.
Comparatively few settlers chose the valley lands at first.

A marked exception to the above rule is found in the Monocacy Valley,
where the farm lands are all located on the several benches and terraces
leading down to the river or on the bottom-lands belonging to it. So
little of the old upland is left that the conditions of occupation are quite
different from those farther east.

StrEAMs.—While the farming class were searching for good soils and
favorable homestead sites, the manufacturers and millwrights were seeking
favorable locations for mills, dams, and flumes. The streams of the
Piedmont Plateau yielded a great abundance of waterpower, and soon
mills dotted the valleys. Each section early came to be supplicd with its
grist mill, and in due time cotton mills were also built. These industries
in time became of great importance. The flour mills are now generally
abandoned, however, only a few of the most favorably situated ones
having been able to maintain themselves against western competition.
The cotton mills have held out much better, because it has not been until
recent years that southern cotton has been spun and woven at home.

The waterpower which the Piedmont streams furnish is not the only
wealth which they bring to the state. The land movements during late
geological time have caused the streams to trench their courses con-
siderably, and in so doing lLave rendered accessible the building stones

7
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which were previously hidden beneath the surface. The granites now
extensively quarried at Port Deposit would not be so easily obtained and
shipped had not the Susquehanna River cut its deep gorge. The locations
of the serpentine quarrics of Harford County are determined to a greater
or lesser extent by the streams which intersect the rock. A formerly
important soapstone quarry on Winter Run in the southeast corner of
Carroll County was made possible only through the fact that the stream
had there cut a decp gorge in a long band of steatitic serpentine. Along
the Patapsco and Jones Falls many quarries of granite and gneiss have
been located because the stream gorges offered favorable openings or
transportation facilities.

It is interesting, by way of contrast, to compare the different conditions
under which the Cardiff-Delta slates are quarried. As no stream cuts
across Slate Ridge in the vicinity of those two settlements, the quarries
have been located along the summit and are worked entirely from above.
This is the most difficult way to attack the slates, and as there is no natural
drainage for the quarries the water, whieh is eonstantly accumulating in
the pits, gradually increases the cost of working.

Lines or CoMMUNICATION.

The valleys and ridges of the Piedmont
Plateau furnish excellent examples of the way in which topographic
features influence commerce and human activities.

One of the first acts of the early settlers of the Picdmont region was
to lay out highways. These early roads werc not always located advan-
tageously with reference to the topography, but both the divides and the
valleys were extensively employed. When the better turnpikes came to be
built, however, they were almost without exception built along the divides.
The reason for this was that fills and bridges were thereby avoided, and
better drained roadbeds, not subject to floods, were obtained. Radiating
in all directions from Baltimore, these old turnpikes may be followed into
almost every corner of the state, and their location on the more elevated
ridges enables the traveller to obtain beautiful views of the richly wooded,
rolling uplands and tree-filled valleys.
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The eanals were built to overeome the obstructions to navigation which
the “fall line ” rapids oeeasioned, cven in the larger streams, suel as the
Susquehanna and the Potomac.

One of the early canals was the Susquehanna Canal, built along the east
shore of the Susquehanna River in order to transport merchandise from
the limits of navigation at Port Deposit northward along that stream
to the Pennsylvania line. This canal has now wholly fallen into disuse.

Another early and successful canal was eonstrueted around the Great
Falls by the Potomae Company. To obtain the nccessary water and the
most favorable grades this channel, now part of the Chesapeake and Ohio
Canal, was laid out along the north bank of the Potomae, taking advantage
of the natural trenches cut by that river. This canal was long the cheapest
and best means of transportation between the coal and wheat lands of
Allegany County and tidewater. '

Since the era of railway construction began, every advantage has heen
taken of the topographic features of the country. The Baltimore and Ohio
Railroad erossing the Piedmont Plateau from tidewater found an easy
exit from the depression about Baltimore and a gentle, though erooked,
grade to the crest of the divide by following up the South Branch of the
Patapsco River to Mount Airy, and then along the Monocacy drainage to
Point of Rocks.

The Western Maryland Railroad, striking northi and then westward,
eould not utilize the lower eourse of the North Branch of the Patapseo on
aceount of its narrow valley and very erooked ehanncl. By following the
broad, well-graded valley of Gwynns Falls as far as Emory Grove, however,
an easy descent was found into the more favorable upper eourse of the
North Branch of the Patapsco and thence an casy grade led to the sag in
the divide at Westminster. A braneh of the Western Maryland road
running north from Emory Grove follows the Gunpowder-Monocacy
divide as far as Manehester.

The Northern Central Railway cnters the state from the north by
following down the main branch of the Big Gunpowder, and does not
leave this stream until at Ashland the broad marble lowlands about
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Cockeysville open out and offer an easy crossing to the valley and gorge
of Jones Falls, which it follows down to Baltimore from Lake Roland.

A striking example is afforded by the Maryland and Pennsylvania
Railroad, which takes advantage of the gorge of Deer Creek to penetrate
Rocky Ridge. Were it not for the aid thus rendered by the creck the
engineers of the road would have been obliged to tunnel through the
obstruction or else have gone a number of miles out of a direct course.
Deer Creek would not have been located across the quartzite and so could
not have cut the gorge had it not accidentally taken this position while
flowing on the Coastal Plain covering, from which it was doubtless super-
imposed upon the quartzite. Besides the railway a county road also
utilizes this gap and there are reasons to suppose that before the advent
of the white man the Indians also used it as a thoroughfare.

In conclusion, it appears that the topography has very materially con-
trolled the settlement and economic development of the Piedmont Plateau
by determining the location of the farms, the mills, and the railroads.

THE APPALACHIAN REGION

The Appalachian Region borders the Piedmont Plateau upon the west
and extends to the western limits of the state. It consists of a scries of
parallel mountain ranges with deep valleys which are cut nearly at right
angles throughout much of the distance by the Potomac River. Many
of the ranges exceed 2000 feet in elevation, while some reach 3000 and
more in the western portion of the district. The streams have been to a
large extent adjusted to the rocks over which they flow, although this is
less evident in cases of the master stream, the Potomac River, than of the
tributaries. .

THE DIVISIONS OF THE APPALACHIAN REGION

The Appalachian Region is divided into three districts, known as the
Blue Ridge district, the Greater Appalachian Valley, composed of the
Great Valley and the Alleghany Ridges, and the Alleghany Plateau. Each
district presents certain marked physiographic characteristics that sepa-
rate it from the adjacent areas on the east and west.
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The Blue Ridge district consists of the Catoctin and Blue Ridge moun-
tains uniting to form the greater highland of South Mountain in the
southern part of Pennsylvania. Beginning with an elevation of 2000 feet
at the Maryland line, this highland gradually declines southward to the
Potomac River where it has an elevation of less than 1500 feet at Mary-
land Heights overlooking the Potomac Valley. The eastern border of
this district is formed by the Catoctin Mountain, which extends as an
almost unbroken highland from the Pennsylvania line to the Potomac
River at Point of Rocks. Succeeding the Catoctin upon the west is the
Middletown Valley, which drains southward into the Potomac River
through the Catoctin Creek. Along the western side of this distriet is the
Blue Ridge Mountain proper. It extends as a sharply defined range
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FIG. 26.—GEOLOGICAL SECTION BIG SAVAGE MOUNTAIN TO THE BLUE RIDGE.

from the South Mountain of Pennsylvania to the Potomac River, which it
reaches at Weverton. Its crests form the boundary line between Frederick
and Washington counties. The Blue Ridge in Virginia is not the direct
continuation of the mountains so named in Maryland, but of a smaller
range, the Elk Ridge, which adjoins the Blue Ridge on the west and
reaches the Potomac River at Maryland Heights opposite Harpers Ferry.

The Greater Appalachian Valley embraces all of the country lying
between the Blue Ridge on the east and Dans Mountain or Alleghany
Front on the west. It admits of a twofold division into the Great Valley
on the east and the zone of Alleghany ridges on the west. The Great
Valley, known as the Hagerstown Valley in Maryland, the Cumberland
Valley in Pennsylvania, and the Shenandoah Valley in Virginia, is a
broad lowland, the floor of which averages from 500 to 600 feet in eleva-
tion, gradually increasing in height from the Potomac Valley toward the
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Pennsylvania line. It extends from the Blue Ridge on the east to North
Mountain on the west. It is drained by the Antietam River on the eastern
side and the Conococheague River on the western side, both of these
streams having their sources in Pennsylvania and flowing southward to
the Potomac River. The Alleghany ridges which extend from North
Mountain to the Alleghany Front consist of a series of parallel ridges of

[

Fi6. 27.—VIEW OF THE VALLEY OF MONROE RUN ERODED IN THE SCHOOLEY PENEPLAIN OF
THE ALLEGHANY PLATEAU,

varying elevations that extend from north to south aeross the state.
Among the more important are North Mountain, Tonoloway Ridge,
Sideling Hill, Town Hill, Green Mountain, Warrior Mountain, Collier
Mountain, Martin Mountain, Nieholas Mountain, Shriver Ridge, and
Wills Mountain. Between them are valleys that are drained mainly to
the southward into the Potomac River. They vary in character, some
being narrow and deeply trenched, while in others broad, level-topped
areas appear, the origin of which will be shortly discussed.
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The Alleghany Plateau forms the western part of the Appalachian
Region and cxtends from the Alleghany Front to the western limits of the
state. This highland, like the districts which lie to the eastward, is con-
tinued far beyond the confines of the state. To the southward it can

F16. 28.—CRABTREE CREEK.

be traced through Virginia, Kentucky, and Tennessec to northern Ala-
bama, where it is known under the name of the Cumberland Plateau. In
Maryland this district consists of a broad highland across which ranges
of mountains extend from northeast to southwest, reaching elevations of
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3000 feet and more at several points in Big Savage, Great Backbone, and
Negro mountains. The leading ranges of the district are Dans Mountain,
Big Savage Mountain, Great Backbone Mountain, Negro Mountain,
Winding Ridge, and Laurel Hill. The streams flow in part to the south-
ward or eastward, as the case may be, into the Potomae River, and in
part to the northward through the Youghiogheny Valley into the Monon-
gahela River whence the waters reach the sea through the Ohio and
the Mississippi. The latter district comprises much the larger part
of Garrett County.

THE APPALACHIAN PENEPLAINS

The Appalachian Region, like the Piedmont Plateau, is composed of
remnants of old plains which have been cut out from the high plateau, now
represented by the level-topped crests of the highest ranges. The several
peneplains succeed each other at different elevations, being represented by
the low crests or broad, level-topped valleys that are here and there pre-
served in the highland region.

The peneplains found represented in the Appalachian Region are the
continuations westward of the Piedmont peneplains and like them have
here and there above the ancient surfaces unreduced knobs or monadnocks
in what were probably interstream areas. As in the Piedmont district,
the peneplain surfaces rise gradually up the old streams and toward the
valley sides.

The Appalachian physiographic history is complicated by the fact
that the drainage of the area has evidently changed during the period
of peneplain development, the Potomac drainage having gradually
encroached upon that of the Youghiogheny to the westward. It is
probable, therefore, that the peneplains to the west of the Alleghany Front,
as well, perhaps, as those a short distance to the east of the same, cannot
be readily correlated with those farther eastward. On account of the
higher gradient of the Potomac and its head-water tributaries, compared
with the Youghiogheny and the drainage basin of which it is a part, an
encroachment of the former would, in accordance with known physio-




MARYLAND GEOLOGICAL SURVEY 95

graphic laws, naturally result. In this way certain physiographic incon-
gruities and even biological peculiarities in the distribution of the faunas
of the present day-may be explained.

The peneplains recognized in the Appalachian district are known as
the Schooley, Weverton, Harrisburg, and Somerville plains, all of which
are found in the Piedmont district to the east.

STREAM VALLEYS

The present valleys have trenched the peneplain surfaces to greater or
less depth. Along the Potomac the trenching was mainly post-Somerville,

F16. 29.—VIEW OF SWALLOW FALLS, YOUGHIOGHENY VALLEY, GARRETT COUNTY.

but up the tributaries, where the Somerville peneplain gradually disap-
pears, the trenching was in part produced at the time of the formation of
the Somerville peneplain itself and in some instances represents an even
longer period of cutting.
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The streams arc to a considcrable extent adjusted to the present
structure, producing what has been described as a trellis or grape-vine
system. At times wind-gaps are found cutting the crests of the mountains
and representing the location of the streams across the hard rocks before
they had been tapped by the tributary of some larger stream flowing along
the softer beds, generally in a direction at right angles to the original

system.

F16. 30.—VIEW SHOWING FOLDED SILURIAN ROCKS OF THE APPALACHIAN REGION,
WASHINGTON COUNTY.

At the point where the strcams cross the hard sandstone ridges dcep

gorges result, but in the softer beds the channels are frequently wider,

with low banks on either side.

ECONOMIC PHYSIOGRAPHY OF THE APPALACHIAN REGION

Lixes or CommuNIcATION.—The obstacles offered by the successive
parallel ridges of the Appalachian province delayed the westward move-
ment of the population in colonial days and restricted the east and west
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lines of travel to the valleys of the Potomae, the Susquehanna, and the
James. The earliest inhabitants found these natural highways already
seleeted as the lines of eommunieation between the distant parts of the
great Indian Confederaey, and aeeepted the experience of the aborigines
by building their roads along the same lines.

As the population of the western portions of the state inereased, the
demand for more. perfeet highways beeame urgent, so that before the end
of the eighteenth eentury several well-defined lines of travel had been
established between the tidewater regions along the Atlantie and the Ohio
drainage. The Cumberland road extended from Washington to Cumber-
land via Hagerstown and Haneoek, and thus followed the line of easiest
travel along the valley and aeross the divides at their lowest points.
Beyond Cumberland the road was extended across Big Savage Mountain
and the Alleghany Plateau, keeping on the divide between the Potomac
and Youghiogheny until it entered the valley of the latter, whieh it fol-
lowed to the Mouongahela, and thenee down stream to Pittsburgh.

Later promoters of the Chesapeake and Ohio Canal gained the right of
way up the Potomae Valley whieh is followed to Cumberland. The eourse
of the Potomae at Harpers Ferry and Point of Roeks offered the easiest
. means of eommunieation aeross the Blue Ridge distriet, and when onece
oceupied the Chesapeake and Ohio Canal effectually stopped the west-
ward progress of the Baltimore and Ohio Railroad along the same route
until a eompromise was effected in 1832. West of Cumberland the rail-
roads crossing the state follow the valleys of the rivers, utilizing the eourses
of the Potomae River, Wills Creek, Georges Creek, Jennings Run, the
Savage River, and the Youghiogheny River.

NATURAL REsources.—The resourees of the Appalachians are varied
and valuable. The early settlers found the mountains elothed with dense
forests of pine and hardwood, but they laeked the means for transporting
the lumber to a ready market. Even now, with a canal and several rail-
roads, the eost of hauling from the forest to the point of shipment is so
great as seriously to reduee the profits of the lumbering trade.
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The many varicties of soil in the Appalachians are closely related to
the geological formations, and their distribution is clearly influenced by
the geological structure. Since most of the higher hills and sharp ridges
are due to the presence of heavy beds of siliceous sandstone, the soils of
the upper slopes are generally sandy and poor. Beneath these strata
come beds of shales which are sometimes calcareous, so that the lower
slopes, hills, and subsequent valleys contain soils which, while somewhat
stony, give fair yields in wheat, corn, etc.

The Great Valley, with its rich limestone soil and easy means of access
from the north and south, forms a broad band of the most fertile lands in
the state. If it had not been for the re-elevation of the Shenandoah plain
this district would be most favorable to farming. As it is, the rolling sur-
face and steep valley slopes are somewhat difficult to till. The land is so
rich, however, that the wholc stretch of the valley is or might be under
cultivation.

The chief sources of mineral wealth in the province are the deposits of
coal, iron, and cement rock. The coal beds are the remnants of larger
areas preserved by their depression below the limits of erosion during the
formation of the Schooley peneplain. They have proved of inestimable
value to the people of the state. The Clinton iron ores were formerly
very valuable, but in the present state of the iron market they are of
relatively little importance. The cement rock is obtained from the Cambro-
Ordovician and Silurian limestones and is the basis of a growing industry.
The exposures are favorably situated along the lines of travel, so that the
mills have every advantage for the shipment of their product.

InuABITANTS.—The physiography, industries, and resources of the
Appalachian province have strongly influenced the character and occupa-
tion of the inhabitants, who may be grouped into several well-marked
classes. In the higher, more rugged and less populated portions of the
area are the mountaineers, who gain their livelihood by lumbering and
desultory farming. Gathered about the rich deposits of coal, iron ore, and
cement are miners, who are occupied almost exclusively in the extraction
of wealth from the underlying rocks. They present a class of marked
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characteristies in education, training, religion, and nationality. The
valleys between the mountains, especially the Great Valley, and the larger,
more level arcas of the glades, furnish incentive and opportunity for
farming communities, which are reasonably well recompensed for their
efforts in the tilling of the soil. In the cities and large towns are con-
centrated thosc who serve as distributing agents for the produets of the
land and the necessities of the inhabitants.

THE CLIMATE

The climate of Maryland is as varied as its surface configuration, and
is to a considerable extent dependent upon the latter. These climatic
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differences are also due to the nearness of the Atlantic Ocean and Chesa-
peake Bay. The climate of most of the state has the healthfulness
common to the eastern part of the United States, and in character is mid-
way between that of Maine and that of Florida. In the eastern and
southern parts of the statc the winters are mild and the summers hot,
while in the western and more elevated portions the winters are quite
cold and the summers delightfully cool. The so-called “ climnatic changes ”




100 Tur GEOGRAPHY OF MARYLAND

depend upon differenees in temperature, preeipitation, winds, humidity,
and barometric pressure.

The average temperature for the year varies materially in the several
seetions of the state, the temperature of the northern and western
divisions, which ranges from an average of 27V° in winter to V0° in
summer, is several degrees lower than that of the southern and eastern
divisions, where the temperature for the winter is on the average about
40° and for summer 77°. In general, the average temperature of
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Southern Maryland is 2° higher than that of Baltimore, while the tem-
perature of the eountry to the north and west of the city decreases as the
elevation of the land beeomes greater. In the western part of the state the
valleys are slightly warmer than the mountains, but are more liable to
early frosts.

The preeipitation of moisture in Maryland oeeurs in the form of rain,
snow, and hail, usually the first, espeeially in the southern and eastern
parts of the state. There are no distinetly wet and dry seasons, as in
tropical eountries, but careful observations show that there is more rain in
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the spring and late summer then in the autumn and winter. There are
also special arcas where there is considerable rainfall, and others in whieh
the precipitation is slight. The records show that thc areas of greatest
rainfall arc in southwestern Garrett County, on the eastern slope of the
Catoetin Mountain in the Frederick Valley, and along the shores of Chesa-
peake Bay south of Annapolis and near Cambridge; while the areas of
least precipitation are between Denton and Westminster and in the
mountainous counties. The annual preeipitation in the state varies,

aceording to loealities, from 25 to 55 inehes.

MARYLAND

BRI T

ANNUAL PRECIPITATION

IM INC=ay

CICEmm

Siih P anal ALae bk

F16. 33.—>IAP SHOWING RAINFALL.

The winds in Maryland are prevailingly from the west, but during the
summer they usually come from the south, and in the winter from the
northwest and west, especially in the castern and eentral portions of the
statc. In the mountainous regions of Western Maryland the winds are

more commonly from the northwest and west throughout the year.

THE FLORA AND FAUNA
The native plants of Maryland are not unlike those of Virginia and
Pennsylvania, and the range within the state is wider than that between
adjacent areas in neighboring states. The most prominent trees are oak,
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hickory, pine, poplar, maple, locust, chestnut, cypress, red cedar, beech,
and wild cherry. Among the wild fruit trees are the persimmon, the
service berry, and Chickasaw plum. The various sorts of grapevine, the
Virginia creeper, greenbrier, and morning glory are common climbers in
the state, while the wild strawberry, blackberry, raspberry, blueberry,
huckleberry, dewberry, and cranberry, all very abundant, represent the
native small fruits. Besides these larger or fruit-bearing plants, there are
countless others which carpet the ground in rapid succession from early
spring until late autumn.

The animal life in Maryland is abundant, but does not show a great
variety of the larger forms. Deer, black bears, and wildcats are sometimes
taken in the wilder portions of the state. Usually, however, the mammals
arc represented only by such animals as ground-hogs, rabbits, skunks,
weasels, minks, otters, opossums, and squirrels. Snakes are abundant,
but most of the species are harmless. The copperhead and the rattlesnake
are the most common venomous snakes, the former being the more vicious
and dangerous.

The waters of Chesapeake Bay abound in shad, herring, menhaden,
mackerel, crabs, terrapin, and oysters. Among the ducks which frequent
Chesapeake Bay are the canvas-backs, red-heads, bald-patcs, mallards,
black-heads, and teal; while the land birds include the reed-bird, par-
tridge, ruffed grouse (or “ pheasant’), woodcock, snipe, plover, and
Carolina rail. The * ducking shores ” are visited by many hunters during
the shooting season.

NATURAL RESOURCES

The leading natural resources of Maryland may be grouped under four
heads: First, the mineral resourccs, including coal, building-stone, clay,
etc.; second, the agricultural soils, embracing the many types of soil
adapted to a great variety of crops; third, the forests with their lumber
and other manufactured products; and fourth, the water products, taken
from the sea, bays, and rivers of the state and affording a basis for the
fishing and oyster industries. To these should also be added the water-
power resources, which, although important, are less fully developed at
the present time.
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MINERAL RESOURCES

The mineral resources of Maryland are of much value and have yiclded
a great variety of products, some of which afford the basis for important
commercial enterprise. The old crystalline rocks, confined for the most
part to the Piedmont region between the Monocacy and the Chesapeake,
have afforded the most varied mineral products. Here occur the most
important building stones; the slates of Delta and Ijamsville; the granite
of Port Deposit, Woodstock, Ellicott City, and Guilford; the gneiss of
Baltimore ; the marble of Cockeysville and Texas ; the crystalline limestone
of Westminster; the sandstone of Deer Creek; and the serpentine of
Broad Creck and Bare Hills. In these oldest rocks occur also the ores of
gold, copper, chrome, lead, and zine. Iron ore is also found here, while
all the flint, feldspar, kaolin, and mica in the state must be sought for in
these rocks. These older rocks also appear in the Blue Ridge district
hordering the Middletown Valley and have yielded traces of copper,
antimony, and iron.

The rocks of later age, forming what geologists call the Paleozoic system,
make up the western portion of the state. They furnish much sandstone
and limestone suitable for building purposes, the latter also being burned
extensively for agricultural purposes. There are also important deposits
of cement rock that have afforded the basis for an cxtensive industry.
At the top of the Paleozoic system of rock formations are situated the coal
beds of the famous Cumberland-Georges Creek coal basin, including the
wonderful “ Big Vein ” that is universally thought to furnish the highest
quality of steam and smithing coal. These same rocks also contain impor-
tant deposits of fircelay and iron ore, the former affording the basis for a
very important firebrick industry.

The post-Palcozoic formations of the state, although not as rich in
mineral products, are not devoid of deposits of economic value. The
Interesting variegated limestone breccia, known as Potomac marble, and
the brown sandstone of Frederick and Montgomery countics belong to the
oldest of these post-Paleozoic strata. The series of still unconsolidated
beds, representing much of the remainder of post-Paleozoic time and

8



THE GEOGRAPHY OF MARYLAND

. —REQINNING OF A MINE AT AN OUTCROF OF THE BIG YEIN KEAR LONACONING,
ALLEGANY COUNTY.
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F16. 35.—MAIN ENTRANCE TO BLUEBAUGIH MINE, NEAR BARRELVILLE, ALLEGANY COUNTY.
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comprising all of Eastern and Southern Maryland, and known as the
Coastal Plain, furnishes the chief supply of brick, potter’s and tile clay;
of sand, marl, and diatomaceous earth (silica) ; and much of the iron ore.
The clay industry, particularly, is one of the most important in the state.
The total value of the mineral products in 1916 was $14,737,773 +.

CoaLs.—The coal deposits of Maryland are confined to western Alle-
gany and Garrett counties, and are a part of the great Appalachian coal
field which cxtends from Pennsylvania southward into West Virginia.
The Maryland coal is mainly semi-bituminous or steam coal, and in the
Georges Creek basin, near Cumberland, contains the famous ¢ Big Vein,”
or fourteen-foot bed, that for stcam-producing and smithing purposes has
no superior and few equals in any portion of the world. Both above and
below the Big Vein are a number of smaller workable seams that con-
tain coal of fine quality, which is already securing an extensive market.
The Maryland coal was discovered in the eighteenth century and has been
continuously worked since 1836, when the first company was organized.
The aggregate output of Maryland steam and smithing coal at the present
day amounts to several million tons annually.

The Maryland Big Vein coal occurs in the upper coal measures, while
the most important of the small veins are in the lower coal measures. The
latter have received less consideration in the past on account of the repu-
tation of the Big Vein, but are destined to play a very important part in
future coal development in Western Maryland.

The Maryland coal is high in fixed carbon, and, especially in the case
of the Big Vein, low in sulphur and ash, thus possessing in highest measure
those qualities which gave to coal its steam-producing power.

Crays.—The clays of Maryland are widely extended, occurring in a
great number of the geological formations. They are most extensively
developed through a belt running from northeast to southwest along the:
western margin of the Coastal Plain, and including both the Baltimore
and Washington regions. Other important clays are found in the central
and western sections of the state, and even the southern and eastern
counties are not without this material in large quantities. The Maryland
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clays are suitable for all grades of buildingbrick, tile, terracotta, fire-
brick, and some grades of pottery. Brickmaking began in Maryland in
colonial days and has since been one of the most important industries in
the state—the great brick works of Baltimore being among the largest of
their kind. The manufacture of firebrick has been one of the most char-
acteristic industries of Maryland for 50 years, and the brick made from the
Carboniferous clays of Allegany and Garrett counties are regarded as the

best in the country.
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PorornaiNy Mareriars.—The State of Maryland is well provided with
porcclain materials, including flint, feldspar, and kaolin. The flint is
widely distributed throughout the eastern portion of the Piedmont
Plateau, and is especially abundant in Cecil, Harford, Baltimore, Carroll,
and Montgomery counties. It occurs as vein fillings in the form of pure
granulated or vitrcous quartz. In Harford County, where the veins are
most abundant, the quartz has been quarried in large amounts. It is
crushed and then shipped in sacks to the potters.
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Kaolin is produced mainly in Cecil County, which is part of the most
mmportant kaolin region in the United States, other deposits being found
in the adjoiming portions of Delaware and Pennsylvania. The kaolin
has been worked extensively at several points, notably at Northeast, Cecil
County, where large shipments of this material have been made annually.
Considerable flint is extracted in the washing of the kaolin.

FI16. 37T.—BEAVER DAM MARBLE QUARRY, COCKEYSVILLE, BALTIMORE COUNTY.

Saxps.—Sand deposits of cconomic value have been exploited both in

the western and southern sections of the state, and the sandy sediment

from the bed of the Potomac River and from other streams has also been
dredged in large amounts. The Paleozoic formations of Western Mary-
land contain at two horizons important glass-sand deposits that have been
mined extensively in nearby regions. The most extensively developed
sand deposits in the state, however, are found in Anne Arundel County,
where large excavations have been made in the Cretaceous deposits near
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the head of the Severn River, and a good grade of glass sand obtained.
The loeation of these sand deposits at tide renders it possible to ship the
materials eheaply by water, and it is probable that they will be much more
fully utilized in the future than they have been in the past.

Molding sand, suitable for brass castings, is found in the vicinity
of Catonsville, Baltimore County, and this deposit is worked to some

F1G. 38.—GRANITE QUARRY AT PORT DEPOSIT.

extent at the present time. A sand is sccured from the south shore of the
Patapsco River below Baltimore for pig-iron casting.

Many sands are used for building purposes, the Cretaceous sands of
Anne Arundel and Baltimore counties finding large employment in this
way. Some of the residual sands of the Piedmont Plateau region are
similarly used, cspecially that derived from the quartzschist.

MarLs.—The Tertiary formations of Eastern and Southern Maryland
contain important marl deposits that have never been developed except
for local uses. Their agricultural importance has not been genecrally
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recognized, although they have been worked to some extent since the
early decades of the century. The older Tertiary marls are glauconitie,
and are not unlike the famous greensand marls of New Jersey, whieh have
been so largely and successfully employed there as a matural fertilizer.
Greensand marl contains a small percentage of phosphoric acid, some
potash, and a greater or less amount of carbonate of lime. When spread
upon the surface of the land the effect is slow, but is often more lasting
than the commercial fertilizers. The younger Tertiary marls are mainly
shell deposits, and are commonly known under the name of shellmarls.
They frequently contain a large percentage of lime, and thus afford a
valuable addition to certain soils.

DiatomacEoUs EarTH.—Diatomaceous earth, known to the trade as
silica or tripoli, has been produced in larger quantities in Maryland than
anywhere else in the United States. It is confined to the middle Tertiary
and consists of deposits of almost pure silica 30 to 40 feet in thickness.
It is chiefly found in Calvert and Charles counties, where it has been more
or less extensively worked at the mouth of Lyon’s Creek on the Patuxent,
and at Pope’s Creek on the Potomac River. This remarkable deposit is
composed of the mieroscopic shells of diatoms, and has found various uses
in the trades.

IroN OrEs.—Tle iron ore industry in Maryland was developed carly in
colonial days, and continued until a recent period to be one of the most
important factors in the prosperity of the state. Numerous references to
the iron ores and their manufacture into iron occur in the records of
colonial times. The Principio Company, onc of the largest of early
commercial enterprises, controlled many furnaces and forges in Maryland
and in Virginia, and both during the Revolutionary War and the War of
1812 furnished guns and projectiles to the army. These furnaces, as well
as those in the western counties of the state, have long since been aban-
doned, with the exception of the Catoctin furnace in Frederick County,
which has been in quite recent times in active operation. The only ores
now being produced in Maryland to any extent are the carbonate ores
derived from the elays along the western margin of the Coastal Plain,
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chiefly in Anne Arundel and Prince George’s counties, and the brown
hematite ores of Frederiek and Carroll eounties. It is interesting to note
that this carbonate ore was probably the first iron ore worked in Maryland,
and is, cven to-day, highly prized for its tensile strength.

MiNERAL ParNTs.—Mineral paint has been produced at several points
in Maryland. Large quantities were obtained in former years from the
brown iron ore deposits of Frederick County. Ochre mines have also
been operated in Carroll and Howard counties. The deposits of chicf
importance at the present time, however, are found associated with the
clays in Anne Arundel and Prinee George’s eounties. In the latter locality
the material is a fine and highly ferruginous clay that can be easily worked,
and large quantities have been mined annually. It occurs in many
grades and colors.

‘BuiLpiNng AND DrcoraTive StoNEs.—The building and decorative
stones of Maryland are widely distributed throughout the western and
central portions of the state, and consist of many different varieties
whieh, from their diversity in color, hardness and struetural peeuliarities,
are well adapted for nearly all architectural and deeorative purposes.
Among the most important may be mentioned granite, gneiss, marble,
limestone, slate, sandstone, and serpentine. Among the loealitics in
Maryland where granife has been most extensively worked are Port
Deposit, in Cecil County; Woodstock, in Baltimore County; and Jllicott
City and Guilford, in Howard County. Other areas in Ceeil, Howard, and
Montgomery counties contain some good stone, but it is quarried only for
local use. At the localities first mentioned, the granite is extensively
quarricd at the present time, and has afforded material for the construction
of some of the most important buildings in the eountry, ineluding the
Capitol and Congressional Library in Washington, Fortress Monroe,
Forts Carroll and McHenry, the U. S. Naval Academy, and other publie
and private buildings, as well as bridges in Baltimore, Washington, and
Philadelphia. The excellent quality of the stone renders it available in
many cases as a deeorative stone, and monumental work has already been
undertaken.
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The more solid varieties of the gneiss occurring in and near the city of
Baltimore arc cxtensively quarried for use as foundation stone. This rock
is of a gray color, and occurs in parallel layers of light and dark stone,
which at times are more or less sharply contrasted. Buildings constructed
of gnciss, of which therc are many in Baltimore, arc agreeable in appear-
ance. Among the more important structures built of this stone may be
nientioned the Goucher College buildings in Baltimore.
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The marble of Maryland is mainly confined to the eastern division of the
Piedmont Plateau. The whitc varieties occur for the most part in Balti-
more County, and the highly variegated marbles in Carroll and Frederick
countics. The whitc marbles of Baltimore County are found in a scries
of narrow belts a few miles to the north of Baltimore City. The most
important of the areas is that which extends northward from Lake
Roland to Cockeysville, and which is traversed by the Northern Central
Railway. The marble has been extensively quarried both at Coeckeysville
and Texas, the well-known Beaver Dam marble quarries of the former

locality having been in successful operation for more than 75 years. The
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rock is a fine saccharoidal dolomite of great compactness and durability.
Monoliths of .large size can be obtained at the quarries. Many important
structures in Baltimore, Washington, and Philadelphia have been made
of this marble. Stone for the construction of the Washington Monument
in Baltimore was taken from this locality as early as 1814.

The fine-grained, compact and variegated marbles, or crystalline lime-
stones, of the western portion of the Piedmont Plateau in Carroll and
Frederick counties compare favorably in their quality, texture, and
beautiful veining with the well-known marbles from Vermont and Ten-
nessee, and are deserving of much more attention than they have hereto-
fore received. In the Wakefield Valley, west of Westminster, a beau-
tifully mottled red and white marble occurs; others of black and white,
gray and white, and blue and white veining occur ncar New Windsor and
Union Bridge, and still others of a variegated yellow, with lighter veinings,
have been derived from the same area. This marble, on account of the
limited extent of the deposits, has not been regarded as of much economic
importance, but the stone, when sccured, is well adapted for purposes of
interior decoration.

Another stone which may be classed with the decorative marbles is the
“ Potomac Marble,” or “ Calico Rock,” of southern Frederick County.
It has been uscd as a decorative stone in the old Hall of Represcntatives
at Washington, where it forms a series of beautiful columns. It occurs,
well exposed, at Washington Junction, Frederick County, and extends
northward along the base of the Catoetin Mountain. The limestone frag-
ments of which the rock is composed are imbedded in a red, ferruginous
eement, and the stone, when polished, presents a very beautiful appearance.

The blue limestones of the Appalachian district have been used to some
cxtent for building purposcs, more especially in Hagerstown, where several
structures have been made of this material. The blue limestone changes
its color rapidly on weathering with a rather pleasing effect. A very
compact, cven-grained and pure cream-white stone occurs at one or two
points in the Hagerstown Valley, but has not been exploited to any great
extent as yet. The limestones are cxtensively used for foundation and
other purposes.
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The slate of northern Harford County is a part of the Peach Bottom
slate belt that extends northward into Pennsylvania and southwestward
into Baltimore and Carroll counties. The best slate in this belt is found
not far from the Pennsylvania line in Harford County, the shipments,
however, being largely made from Delta, Pennsylvania, and on this
aecount the slate is often credited to Pennsylvania. The Peach Bottom
slate has always enjoyed a very high reputation, and is seeond to none in
its durable qualities. It has been worked since Revolutionary time.

The sandstones of different color which have been found at many
loealities in eentral and western Maryland are, many of them, well suited
to furnish valuable building-stone, but only one or two localitics have
been commercially developed to any extent, although the stone is used
locally at many points. The red sandstone of Triassic age in Frederick
and Montgomery counties has long possessed a reputation in the building-
stone trade. The most extensive quarries are situated on the Potomae
River, near the mouth of Seneea Creek. The Seneca sandstone has been
quarried in a more or less systematie way sinee 1774, and has always been
highly regarded for its strength and durability and its deep red eolor. It
has been used in the constructiou of many important buildings, ineluding
the Smithsonian Institution in Washington. The white Cambrian sand-
stone of the Catoetin and Blue Ridge mountains has been extensively
utilized locally, and at times has found somewhat wider employment,
especially by the railroad companies. In Allegany and Garrett counties
the Silurian, Devonian, and Carboniferous sandstones have been quarried
at several points, particularly in the vicinity of Cumberland, where two of
these sandstone beds have furnished materials for steps, curbs, and
arehitectural trimmings.

One of the most interesting and beautiful decorative stones in Mary-
land is the serpentine, which has been worked more or less extensively in
Harford, Baltimore, and Cecil eounties. The roek is very hard, and
possesses a rich, emerald-green color, clouded with darker streaks of
ineluded magnetite. Maryland serpentine has bcen used for interior
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decoration in several large buildings in New York, Philadelphia, Balti-
more, and Washington, and has great possibilities as a decorative stone.

A number of the other Maryland stones have been used for building
and decorative purposes. Among these may be mentioned the black
gabbro, locally known as “ Niggerhead Rock,” which occurs widely
throughout the eastern portion of the Piedmont Plateau. It is very hard
and tough, and cannot be economically quarried and dressed, and on that
account has not found very wide use. The various other stones employed
for building purposes can be regarded as having little more than local
value.

Lime axp CEMENT Propucts.—The limestone and marble deposits of
Maryland have been cxtensively burned for building and agricultural
uses. There are many kilns used for supplying lime for local purposes
scattered throughout the district in which the calcarcous rocks appear.

The limestone and marble are also used as a flux for blast furnaces,
the main supply being derived from the coarse-grained marble of Balti-
more County, and the limestones of Washington County.

Hydraulic cement has been extensively manufactured from the
magnesian limestone of western Washington and Allegany counties at
Hancock, Cumberland, and Pinto, where extensive plants were long in
operation. More recently the manufacture of Portland cement has been
successfully undertaken and extensive plants have been established at
Union Bridge, Carroll County, and Seccurity, Washington County, more
than a million barrels of cement now being produced annually. Much
hydrated lime is also manufactured which is used both for agricultural
and building purposes.

Gorp DeposiTs.—The crystalline rocks of the Piedmont Plateau have
been found to carry gold in Maryland, Virginia, North Carolina, and

Georgia. The gold occurs in quartz veins, which occupy the old lines of
fracture in the rocks. Gold was first discovered in Maryland in 1849 in
Montgomery County. The first mine was opened in 1867, and some
wonderfully rich specimens have been obtained, although the gold is so
uncvenly distributed that it has never been worked with profit. Gold has
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been reported from other portions of the state, but these so-ealled finds
arc, when thoroughly sifted, found to be either entirely without foundation
or the amount of gold so slight as to have no commereial value. The
Montgomery County mines in 1890 produeed between $15,000 and $20,000
worth of gold, but within the last few years the mines have been prac-
tieally abandoned. A few hundred dollars worth of gold only is obtained
annually.

RoaDp Matertans.—DMaryland is well provided with road-building
materials of good quality. The trap rocks, whiech have shown themselves
as the result of careful tests to be best adapted for this purpose, oceur
well scattered throughout the scven central eounties of the state, and
advantageously located for land and water transportation. The western
eounties, although without the trap rocks, are all provided with limestone,
as well as silieeous deposits of value. Most of the counties of Southern
Maryland, and the northern counties of the Eastern Shore, have iron-’
bearing gravels that can be employed with advantage for road-building
purposes. The eentral and southern Eastern Shore counties have, in the
absence of proper rock, a large supply of oyster shells, so that no seetion
of the state is without road-building materials of some kind.

MinerAL WATERS.—The mineral waters of Maryland have attracted
considerable attention, and several kinds are on the market at the present
time. A few are rcpresented as having medicinal properties, but the
majority are sold prineipally as table waters, mostly in the City of
Baltimore. Nearly all of the well-known watcrs come from the erystal-
line rocks of the Piedmont Plateau, a few only being reported from the
Appalachian region and the Coastal Plain. " Summer resorts have sprung
up, as in the easc of Chattolanee and Buena Vista, about the more
important of these springs.

MiscerLankous Pronucts.—There are several other mineral substances
in Maryland, which are either not being worked at all or only to a very
limited extent at the present time, that have had a very interesting
history. Among them may be mentioned copper, chrome, and soapstone.
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Copper was worked in Maryland at a very early period in colonial times,
and until the discovery of the great copper fields of the Lake Superior
region was an important mineral product of the state. The abandoned
mines in Baltimore, Carroll, and Frederick counties to-day indicate the
importance of the industry at this earlier period. Maryland copper was
used to cover the dome of the Capitol at Washington.

Chrome ore was discovered in 1827 in the serpentine of the Bare Hills
in Baltimore County, and subsequently other deposits were found in
Harford and Cecil counties. For many years Maryland supplied most of
the chrome ore of the world, but the discovery in 1848 of the great deposits
of chromite in Asia Minor caused the practical abandonment of the
chrome mines of Maryland, although Baltimore is still one of the most
important centers for the manufacture of chromium salts.

Soapstone has been worked to some extent in Carroll, Harford, and
Montgomery counties, the most important occurrences being in Carroll
County, where there is a small production of this material at the present
time.

Among other mineral substances known to oceur in Maryland, although
not commercially profitable at the present time, may be mentioned lead,
zine, maﬁganese, antimony, molybdenum, graphite, mica, and ashestos.

AGRICULTURAL SoILS AND CROPS-

Maryland, with its great variety of soil and climatic conditions, offers
exceptional advantages to the agriculturist. Within the borders of the
state are lands admirably adapted to general farming, while the fine
market and transportation facilities offer every inducement to those who
wish to enter the field of specialized farming. Generally it is customary,
in speaking of the diffcrent portions of the state, to refer to the Eastern
Shore, Southern Maryland, Northern-Central Maryland, and Western
Maryland. Each of these subdivisions is a distinet agricultural region
and possesses certain peculiarities of soils, surface features, and climatic
conditions, as well as different market and transportation facilities. The
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total value of Maryland agricultural products in 1909 was $43,920,149,
while the live stock products brought the total to about $60,000,000.

The EASTERN SHORE includes the countics that lic on the eastern side
of Chesapeake Bay. The extremes of climate are tempered by proximity
to the ocean and Bay, and the lands have proved their special adaptability
to carly fruits and vegetables, in addition to the staple'crops of wheat,
corn, oats, and hay.

In the northern part of the Eastern Shore are fine wheat and corn lands.
the wheat lands being rich loams which overlie clay loam subsoils. They
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Fi1c. 40.—MAP SHOWING THE VALUATIONS OF FARM BUILDINGS.

are easy to cultivate, and can be made exceedingly productive. Soils of
this character occupy large tracts of level upland in southern Cecil, Kent,
Quecn Anne’s, and Talbot counties. These soils are of a rather yellowish
red color, but therc are other wheat lands with soils of a different char-
acter. In the lower counties, especially in portions of Dorchester, Caro-
line, Wicomico, and Worcester, are large areas of stiff clayey soil.
Frequently these clays need underdrainage to make them produce well,
as the subsoil is close and retentive.

There are also large areas of rich, sandy loams that are suited to growing
vegetables and all kinds of small fruits, and consequently in many sections
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the canning industry has been enormously developed. The excellent trans-
portation facilities allow perishable fruit to be shipped to all of the
larger northern citics where it finds a ready sale. In some sections
farming in recent years has undergone a complete revolution, the old
staple crops have been given up and the more lucrative truck and fruit
crops introduced. The peach crop from the Eastern Shore is very large
in good seasons. The industry is rapidly spreading into the lower counties.
Pears have recently proved a great success in Kent County.
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F1G. 41.—MAP SIIOWING THE RELATIVE ANNUAL PRODUCTIOY OF CORN.

In connection with the soils of the Eastern Shore, some mention must
be made of the large areas of tidal marsh lands. Thousands of acrecs of
fertile land could be reclaimed at comparatively little expense, but as yet
little or no attempt has been made in this direction. Lands that have been
reclaimed are exceedingly fertile and will produce for an almost indefinite
period.

SouTHERN MARYLAND includes the lower counties of the state that lie
on the western side of Chesapeake Bay. This land in general is higher
and more broken than on the Eastern Shore.
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The soils of Southern Maryland range in texture from gravelly loams
to light clays. Generally spcaking, they consist of loams and sands which
arc admirably adapted to growing all kinds of fruit and vegetables. The
wheat lands are the heaviest types of soil found in Southern Maryland.
They occur on the rolling uplands to a considerable extent, and as wide
terraces along the Potomac and Patuxent rivers. These soils are heavy
loams and clay loams, generally of a yellowish color. Some of these soils
arc still in cxcellent condition in spite of having been cultivated for
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FI1G. 42.—MAP SHOWING THE RELATIVE ANNUAL PRODUCTION OF WIIEAT.

upwards of 200 years. On the uplands tobacco is grown as well as wheat.
Wheat is grown on nearly all classes of soil in this portion of the state,
but with very poor results on the lighter sandy loams. Lighter loams are
found in some portions of the uplands and are better adapted to raising
tobacco. The yield is less per acre but the quality is good. Maryland
tobacco is cxported chiefly to Holland, France, and Germany. It is a
light, mild smoking tobacco, and formerly brought a much better price
than at present. Competition with new tobacco-producing states and
changing market demands have lowered the price and have correspond-

%)
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ingly decreased the profits. "The tobacco lands have been allowed to run
down, and those farmers who have turned their attention to other crops
are gratified with the results obtained. The sandy loams cover large
areas of Southern Maryland. There are loose sandy soils which are too
light in texture for producing wheat or grass, but since the extensive truck
industry has been developed the lands that are near markets have greatly
advanced in valuc. The sandy river necks south of Baltimore are famous
truck-growing areas and produce enormous quantities of melons, peas,
beans, strawberries, and small fruits. Shipments are made prineipally
by boat when the distance is too far for hauling by wagon. There is also
a very large peach industry in this section of the state.

While certain portions of Southern Maryland have made great advance-
ment along the lines of successful agriculture, there are still large areas
of productive soil that are lying idle or growing up in pine forests. Lack
of transportation facilities has had much to do with bringing about these
conditions in certain sections, and the sparsely settled condition of some
of the counties has also prevented the development which the fertile nature
of the soils would seem to warrant. By introducing crops adapted to the
character of the soil, and with adequate transportation facilities, this
region should be made even more productive than it was formerly.

NorTHERN-CENTRAL MARYLAND.—The agricultural soils of this section
of Maryland are mainly residual, that is, they are the products of the slow
decomposition of the underlying rocks. They are, with few cxceptions,
strong and fertile. They can be made very productive and arc generally
in a high state of cultivation. The soils may be diseussed under the fol-
lowing elasses: The limestone-valley lands, the red lands, the gray lands,
the phyllite soils, and the barren lands of the serpentine areas.

The limestone-valley lands are perhaps the strongest soils found in the
region. They are identical in many respects with the soils of the Hagers-
town Valley. These soils are heavy red and yellow loams and clays. The
largest valleys of these rich soils are found in Frederick, Baltimore,
Carroll, and Howard counties. These soils by careful cultivation
annually yield fine crops of grass, wheat, corn, and other cereals. Many
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F16. 43.—KENT COUNTY FARM LANDS OF THE TALBOT TERRACE PLAIN,

Fig, 4. —HARVEATING WIHEAT I¥ KENT OOUNTY,
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F1¢, 45.—FARMING LANDS NEAR LEONARDTOWN, ST. MARY’'S COUNTY.

F1G. 46.—TOBACCO FIELD IN CIHIARLES COUNTY.




MARYLAND GEOLOGICAL SURVEY 128

of these valleys have long been noted for their prosperous, well-managed
farms. On aceount of ‘their heavy, elaycy nature they are famous grass
lands, and large numbers of eattle are fattened in these valleys. The
proximity to Baltimore and the excellent transportation faeilities have
also greatly stimulated the dairy interests.

The red lands may be divided into two subelasses. First may be
deseribed the red lands of Carroll and Frederiek counties, which consist
of red loams and clay loams. These soils occupy areas near the fertile
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F16. 47.—MAP SHOWING THE ACREAGE IN CANNING CROPS.

Monocacy limestone valley, and the differcnce between the soils of the
two rcgions can be easily compared. In good seasons the red lands are
almost as produetive as the fertile limestone soils, but during years when
the conditions for growth are unfavorable the yields are not so high as
from the heavy, elayey soils of the limestone valleys. However, the red
lands rank as good, strong soils, and generally produce exeellent erops of
grass, wheat, corn, oats, and potatoes, the principal crops grown in
this seetion of the state.

The second class of red-land soils occupies areas in Cecil, Harford, and
Baltimore counties. The soils are heavy red loams, grading into stiff
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clay loams of a reddish or yellowish color. These are likewise strong clay
soils, naturally productive and capable of standing considerable hard
usage. They produce good yields of the staple crops, such as wheat, grass,
and corn. In addition they produce large yields of tomatoes and corn
for canning purposes. The canning of corn, tomatocs, and other vege-
tables has heen extensively carried on in Harford and Cecil counties for
many years, and is one of the leading industries of these counties. The
dairy interests are considerable on these strong soils, which produce
excellent crops of hay and afford finc pasturage.
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The gray lands and the corn and wheat lands, derived from deposits of
phyllite, are so nearly alike in many respects that they may be discussed
together. These soils occupy large areas in Frederick, Carroll, Mont-
gomery, Howard; Baltimore, Harford, and Cecil counties. The surface
of the country away from the larger streams is gently rolling, but hecomes
hilly and broken along the principal streams. The surface drainage is
good in the entire region. The soils are grayish-yellow loams which grade
into yellowish clay loams., They are naturally productive, but on account
of their rather light texture they must be farmed carefully or they become

TR
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cxhausted. They are excellent corn and wheat soils and are classed as
good general farming lands. In Cecil and Harford countics they produce
fine crops of late tomatoes for canning purposes. In Montgomery County
they were formerly used to a considerable extent for growing tobacco.
They are good grazing lands, and near Washington and Baltimore the
dairy business is extensively carried on. In the meighborhood of these
cities market gardening is also an importani industry. The lighter
loams, especially, yield fine crops of all kinds of vegetables, and the near-
ness to market allows the farmer to haul his produce directly to the con-
sumer. Transportation facilities arc also good.

WEeSTERN MARYLAND is divided into three well-marked districts from
an agrieultural point of view.

The eastern district includes the broad Hagerstown Valley and the
Middletown and other smaller valleys, together with the mountain slopes
adjoining. The Hagerstown Valley has a width of about 20 miles and
contains a large number of excellent farms. The soils are red or yellow
clay loams or clays derived from the weathering of the thick beds of lime-
stone that occur there. Thesc soils, by carcful cultivation, produce large
crops of wheat, corn, and grass. Thirty-five bushels of wheat per acre is
not an uncommon yicld, and from 50 to 100 bushels of corn can be raised.
The railroad facilities are good in the valley, and Hagerstown, a prosper-
ous manufacturing city, is situated in the center of the region. In
addition to the large production of wheat and corn many cattle are
annually fattened here.

Along the eastern margin of this valley is the center of the famous
mountain peach industry. So excellent are the shipping facilities that
peaches picked in the late afternoon are on sale in the New York market
the next morning.

The smaller valleys, of which the Middletown Valley is the most impor-
tant, contain good soils, mostly heavy loams and clays well adapted to
raising corn, wheat, and grass, which are the principal crops grown.

The central district is rough and mountainous, and the greater portion
* is thickly wooded and not well adapted to farming purposes. The soils of
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the mountain ridges are thin and stony and difficult to eultivate. There
are, however, some valleys in this region that possess limestone soils that
arc fertile and can be made quite productive. The largest of these valleys

FI1a. 49.—TYPE OF BARN IN CARROLY, COUNTY.

F16. 50.—CATTLE RAISING AND DAIRYING IN CARROLL COUNTY.

lies 12 miles east of Cumberland, and the strong elay soils produce good
crops of wheat and timothy hay. Other valleys of this region possess shale
soils whieh can be made produetive, and there are also large areas of hill
pasture land whieh eontain shale soils. Along the Potomae River and
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some of the larger ereeks, espeeially near Cumberland, there are large
tracts of alluvial bottomlands which annually make good yields of the
staple erops. Fruit growing has lately been introduced in the hilly region
east of Cumberland, and there are already many large and profitable peach
orehards. Oats, buckwheat, wheat, rye, and potatoes are the main erops
grown in this part of the state.

The western distriet eomprises the Alleghany Plateau. The soils may be
elassed as the red sandstone and shale soils, the yellow sandstone soils, the
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rough, stony soils of the mountain ridges and the «

glades ” or mountain
swamp lands.

The red standstone soils oeeupy large areas in the eentral portion of
Garrett County, and the yield of erops produced on these soils eompares
favorably with the best elass of soils found in the entire state. The soil
is a heavy red loam that grades into red elay loams. These soils oceupy
rolling valley lands and produee good erops of wheat, eorn, oats, and
buekwheat. The Cove country, as it is ealled in northwest Garrett County,
has long been noted as a fine farming section, and there are still large areas
of these fine soils whieh ean be made fully as produetive and prosperous

as the seetion just mentioned.
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The yellow sandstone soils comprise the greater portion of Garrett
County and the Georges Creck Valley in Allegany County, and may be
classed as heavy sandy loams. They produce good yields of buckwheat,
wheat, oats, hay, and corn. In the native forest the sugar maple abounds,
and a large income is derived from the salc of maple sugar each spring.
These lands are also good pasture lands in addition to being well adapted
to apple orchards.

The stony mountain soils include the shallow soils found along the
crests and sides of the principal mountain ridges of this region. The soils
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are thin, difficult to till, and not adapted to general farming purposes.
They are extensively cleared, and are covered in many places with valuable
tracts of merchantable timber, especially chestnut.

The “ glades ” are large swampy tracts of land which occur principally
in the central portion of the county. Formerly the glades were famous
cattle pastures during the dry seasons, but now large tracts of glade lands
have been thoroughly drained and the soils, rich in decayed organic matter,
produce good crops of oats, timothy, and even corn and wheat.

In conclusion it may be said that Maryland has a great variety of soils
which are adapted to almost any crops that will grow in this section of
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Fig. S1—rANMINg AND ORCITAND LAND, ALLEOANY COUNTY.

-
s |

F10. 54.—SUGAR-MAPLE GROVE NEAR BITTINGER, GARRETT COUNTY.
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the United States. The greater portion of the arable land of the state
is under cultivation and farmed at a fair profit, but there are extensive
areas, espeeially in western and southern Maryland, where there is room

for great agricultural development.

ForEsTs

The forests of Maryland constitute a resource whose value is very great

even to-day, when many years of cutting and often improvident use have

FIG. 55.—SAPLINGS OF LORLOLLY PINE, ST. MARY'S COUNTY.

together reduced both area and quality of the original stand. Their value
not only may be estimated as a commercial asset, but in other less apparent
ways in which the forest plays a most important part. The uses of water
power are multiplying with the development and inerease of great manu-
facturing industries, and with this there is manifest a resultant demani
for power whieh is both constant and cheap ; good agriculture is admittedly

a prime necessity for real prosperity in any country, state, or district. and
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as a eover of forest is a necessity for the power from streams so is a reason-

able percentage of wooded land much to be desired where agriculture is

to be permanently successful.

Fic. 56.—IIEMLOCK FOREST, SIDELING CREEK,
WASHINGTON COUNTY.

Maryland has at present 35 per cent of its land area in forest growth,
with a stand of timber estimated at 3,829,776,000 board fect and pos-
sessing a value of $17,142,112. Once this percentage must have been
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95 or even more. Of this timber stand 2,500,747,000 feet are hardwood
and 1,328,029 feet are pine.

During the year 1914 the total value of the timber cut in Maryland
amounted to $6,494;191, the eost of production being much the largest
part.

Water Probucrs :

Chesapeake Bay and its tributaries, oecupying less than one-quarter
of the entire arca of Maryland, supply to the people each year produets of
great value. Throughout the country this magnificent body of water is
renowned for its oysters, crabs, terrapin, and shad, yet few even among
the inhabitants along its shores realize the great wealth contained in its
~waters. The average value of the annual output is about $5,000,000.

THE OvsTER INDUSTRY.—The brackish and salt waters of Chesapeake
Bay have long been known as the favoritc home of the oyster. At the
present time the “ natural bars ”” oceupy large areas on either side of the
main channel of the Bay and about the mouths of the numerous rivers.
The total area of natural oyster bars exclusive of the Potomac River is
215,968 aeres, while the arca of barren bottoms suitable for oyster eulture
in the same area is 100,800 acres. The most important oyster bottoms
are along the shores of Dorchester, Somerset, Talbot, Queen Anne’s, Kent,
Anne Arundcl, Calvert, and St. Mary’s counties. If, however, the advan-
tages afforded by the Bay were utilized by a proper system of oyster eultiva-
tion there is seareely a foot of the bottom of the 2000 square miles covered
by its shallow waters where oysters eould not be reared, and it may be safely
asserted that the annual produet might rcach the colossal amount of
100,000,000 bushcls a year. The output of to-day, though insignificant
when compared with what it might be, reaches 6,000,000 to 8,000,000
bushels a year, with a value of $3,000,000 to $4,000,000. In 1884, the
banner year of Maryland oyster production, the yield was 15,000,000
bushels. The oysters obtained, besides supplying the local demands, sup-
port the imporant packing and canning trade of Baltimore, Crisfield,
St. Michaels, Oxford, Cambridge, and Annapolis, whose products reach
almost every inland town in the eountry. On the oeean front in the bays
bordering Worcester County the oyster industry is rapidly developing.
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F1G. 58.—A FISH HATCI{fERY.




134 TuE GEOGRAPHY oF MARYLAND

Tue SHAD INDUsTRY.—The Fish Commission empty into Chesa-
peake Bay and its tributaries each year many million young fish to support
the shad fisheries of the state, which depend upon the return of the adult
shad in the spring of the year. The prineipal shad region of the Bay shore
lies north of Swan Point, between it and the lower stretehes of the Susque-
hanna. The prineipal landing points for the Bay shore fisheries are
Havre de Grace, Northeast, Charlestown, Betterton, and Roek Hall.
Large numbers arc also caught in the Potomac River, the Pocomoke and

F16. 59.—AN OYSTER AND CRAB-PACKING PLANT.

Tangier sounds, and in the Choptank, Chester, and Patuxent rivers. The
season begins about the first of April and extends to the last of May or
the first of June. The largest catches are usually in April. 'The annual

value of the cateh is about $250,000.

Tur MeExmapEN INpustry.—This fish is by far the most abundant fish
along the Atlantic coast of the United States and in many ways one of
the most impertant, but since it is not usually regarded as edible it is
little known outside of the fishery and fertilizing industries. The men-
hadeu is a small fish seldom weighing a pound and close related to the

herring and the shad. It usually makes its appearance in Chesapcake
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Bay early in the spring and rapidly beeomes more and more abundant,

erowding into the sounds and inlets until the water is fairly alive with

Fi16. 61.—ICING OYSTERS.

them. They remain as long as the weather is warm, but as the winter
approaches they pass out into the oeean, so that few are found in
Chesapeake Bay after November. They are of great eommereial impor-

10
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tance from the fact that a valuable oil can be extracted from their bodies
by pressure, while the solid residue is an important constituent of manu-
factured fertilizers. Small catches of the menhaden are made at various
points along the shores of Chesapeake Bay, especially in the southern
part, but the main industry is at present limited to the Potomac River,
which yields more of these small fish than any other river along the eastern
Atlantic coast. The total value of the catch in Maryland does not exceed
$50,000 annually.

MiscrLLANEOUS FisH.—Many other varieties of edible fish are secured
from Chesapeake Bay. They reach the markets of the larger cities and
towns of the region and some are shipped to distant points. The most
highly prized edible fish is the Bay or Spanish Mackerel, which has
its chief feeding ground in Chesapeake Bay. Among other important
fish are Blue Fish, Trout, White Pcrch, Yellow Perch, Rock, Herring,
Flounders, Sturgeon, Pike, and Pickerel. The total annual catch has a
value of about $500,000.

TuE CraB INDUSTRY.—During the season, from April to October, the
shallower waters of the shores and estuaries of Chesapeake Bay, as
well as the waters on the ocean side, contain an indescribable number of
crabs. This abundance causes a fierce competition for food so that the
crabs are always hungry and ready to seize any sort of animal bait. The
number of hard-shell crabs captured in a day is astonishing, a single
fisherman sometimes catching 2000 between sunrise and ten in the
morning. At the principal crab-canning centers of Oxford, Cambridge,
and Crisfield a large part of the catch is picked and canned, yielding great
quantities of crab meat annually. The crabs, during the few hours when
their shells are soft, take no food and hide themselves in the sand or grass,
so that soft-shell crabs are much less abundant and bring a higher price
than the hard-shell. Moreover, when the crab is soft it is very delicate
and easily killed, and is thus transported alive with difficulty. The
irregularities in the daily catch which might arise under these adverse
circumstances are avoided by the use of “ shedding pens,” which hold the
“gshedders ” until they are soft. The total annual value of the crabs
caught in Maryland is in excess of $300,000.




MARYLAND GEOLOGICAL SURVEY 18

TerrAPIN.—The oyster and the crab suggest the terrapin as a third
characteristic product of the shores of the Chesapeake. This expensive
little tortoise ranges from New England to Texas, but is most abundant in
the marshy lands from the Chesapeake southward. The terrapin is most
easily caught in the summer when the demand is slight, so that the catch
is “ farmed ” in pens and fed with crabs and fish until the winter, when as
a delicacy the terrapin may bring as much as $75 per dozen.

. Crams.—During the season, from May until -September, the estuaries
and bays of Somerset County afford clams in great abundance, especially
from Tangier and Pocomoke sounds.

MANUTFACTURES

The manufactures of the state, according to the census of 1910,
amounted to $315,669,000, making Maryland the fifteenth state in the
Union in the value of her manufactured products. The state has gradually
lost its relative position, being seventh among the states in 1849, but has
greatly increased its per capita production during that period. It was
$57 in 1849 and $244 in 1909. Its proportion of the total value of manu-
factures of the country declined from 3.2 per cent in 1849 to 1.5 per cent
in 1909.

Crorming.—The most important manufactured product is clothing,
especially men’s clothing, in which Maryland ranks fourth among the
states. The greater part of this manufacture is carried on in Baltimore
City.

CorrERr, T1N, AND SHEET IRON PropUCTION.—The second most impor-
tant group of manufactured products is enumerated under this head, with
an increase of 82.5 per cent in five years, due largely to the increased pro-
duction of stamped and enameled ware. .

CanNiNG AND PRESERVING.—Maryland has always been one of the chief
centers for the canning and preserving industry, fruits, vegetables, fish,
and oysters heing the chief products. Many large establishments are
found in Baltimore, while others are scattered throughout the central
and eastern portions of the state near the source of supply.
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SLAUGHTERING AND MEAT PackiNg.—There has been a constant
increase in the production of the slaughtering and meat-packing establish-
ments of Maryland, until to-day it is one of the most important industries
of the state.

Lumser axp TimBer Pronvers.—There are more establishments
engaged iu this industry than any other in the state, the produce consist-

Fi1¢. 62.—THE INTERIOR OF A’ BALTIMORE POTTERY.

ing of lumber, shingles, cooperage materials, doors, sash, blinds, interior
finish, and packing boxes. Mauy of these industries are in the counties
necar the source of timber supply, while others, especially those engaged
in the manufacture of finished produets, are located in Baltimore.
Founpry AND MacHINE-SHOP Propucrs.—Maryland produces a great
diversity of foundry and machine-shop products for some of which it has
a wide reputation. Most of these establishments are located in Baltimore.
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F1a. 63.—A BLAST FURNACE OF THE BETHLEHEM STEEL COMPANY, SPARROWS POINT.

Fia. 04.—ORE DOCKS AT SPARROWS DPOINT,
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ToBaoco MaNUFACTURE.—The City of Baltimore has always been an
important center for tobacco manufacture, including chewing and smoking
tobacco and snuff, as well as cigars and cigare.tes.

Frrririzers.—The manufacture of fertilizers has been one of the char-
acteristic industries of Maryland, the inception of the industry dating
from about 1832, when the demand arose for a fertilizer in connection with
tobacco culture. In 1879 Maryland was the leading state in the Union in

F16. 65.—DELIVERING SWEET CORN AT CANNERY, EASTON, TALBOT COUNTY.

the manufacture of commercial fertilizers and it to-day ranks second in
that respect. Most of the establishments are located in Baltimore or its
vicinity, although there are several in other portions of the state.

IroN axD STEEL.—The manufacture of iron and steel, especially steel
rails and plates for vessels, has increased greatly in importance in the
last two decades, the chief industry being the Maryland branch of the
Bethlehem Steel Company at Sparrows Point on the Patapsco River helow
Baltimore.
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CITIES AND TOWNS

The State of Maryland has only four cities of more than 10,000 inhabi-
tants, Baltimore with a population of 558,485 being the only great city.
There are only 13 eities and towns which exceed 3000 in population, which
shows that the occupation of the people of the counties is chiefly confined
to agriculture, although the fishing and oyster industries of the Chesapeake
Bay region and the mining and quarrying operations of the western and
central counties likewise support a large scattered population. These

F16. 66.—VIEW OF BALTIMORE HARBOR AND SKY-LINE.

towns and cities with a population of more than 3000, according to the
U. 8. Census of 1910, are the following:

Bavrivorg, with a population of 558,485, is the most imnportant eity
of the state. It is situated at the lLead of navigation, on the Patapsco
River, about 13 miles from Chesapeake Bay and 170 miles from the
Atlantic Ocean at Cape Henry. Baltimore offers many advantages as a
commercial center in its natural location, in its peculiar economic con-
ditions, and in the liberal policy of its municipal administration. Its
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geographic situation is most advantageous for land and water transporta-
tion, direct lines of communication by rail connecting it with the great
agricultural and mining regious of the south and west, while numerous

F16. 67.—THE LOWER IIARBOR FROM HISTORIC FORT McIIENRY.

FIG. 68.—LIGHT STREET WHARVES AT TIIE IIEAD OF BALTIMORE'S HARBOR.

lines of steamboats have developed a most important coastwise and foreign
trade. '

Baltimore, named after the then Proprietor of Maryland, Lord Balti-
more, was laid out in 1729 on a tract of 60 acres, which cost only $600. Its
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rapid growth in population and eommereial importance has been due to
the many favorable eonditions before eited. The prineipal industries are
ready-made elothing, oystereanning and fruitpaeking, shirts and over-
alls, fertilizers, straw goods, eotton duek, iron and eopper, tobaeeo, drugs
and medicines, clay products, shipbuilding, marble and stone work,

lumber, and furniture making.

FIG. 69.—VIEW OF CUMBERLAND AND THE * NARROWS "’ OF WILLS MOUNTAIN.

Baltimore is renowned for its beautiful parks, places and public build-
ings, and on aeeount of the many monuments in its public squares has been
termed “ The Monumental City.” Druid Hill Park and Mount Vernon
Place are famed for their beauty. Washington Monument, in the eenter
of the latter, was the first of the publie monuments to be ereeted to the
Father of his Country. Baltimore is also the seat of the famous Johns
Hopkins University and many other similar edueational institutions.

CuMBERLAND, named after old Fort Cumberland of colonial days, is
the seeond eity in importanee, with a population of 21,839. It is situated
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in Allegany County, on the upper waters of the Potomac River and on the
direct line of communication with the west. The situation of this city
is exceptionally favorable for manufacturing purposes on aeeount of its
location in the midst of rich resources in stcam coals and lumber. It has
many important industrial establishments. In the immediate neighbor-
hood are materials suitable for the manufacture of glass, hydraulic cement,
and high-grade building and firebricks. Next to Baltimore it is the most
important railroad center in the state, being reached by the Baltimore
and Ohio, Pennsylvania, and Western Maryland railroads.

HagersTowN, named for Jonathan Hager, its founder, is the third city
in size, with a population of 16,507. It is located in the ccnter of the
fertile Cumberland Valley and is one of the most enterprising towns of the
state. It is the distributing point for a rich farming country and is also
a prominent industrial eenter. The most noted of its manufaetures are
bicycles, silk, knit goods, shirts, brick, furniture, and carriage stock.
Several railroads eenter at Hagerstown so that excellent transportation
facilities are provided.

FrEDERICK, named for the last Proprietor, Frederick, sixth Lord Balti-
more, is the fourth city in size, with a population of 10,411. It is, like
Hagcrstown, the center of an important agricultural region and likewise
has numecrous industries, among them tanneries, foundries, sash factories,
brick works, and knitting mills.

AwNaporis, the capital of the state since 1694, when it was ehanged
from St. Mary’s City, is the fifth city in size, with a population of 8609.
It is the oldest city in the state and was settled in 1649 under the
name of Providenee, afterward ehanged to Anne Arundeltown. In 1708
it reecived its name of Annapolis under a eharter granted by the English
queen. It is the seat of the United States Naval Academy, cstablished in
1845, and of St. John’s College, which was ehartered in 1789. The
State House is one of the most interesting buildings of the colonial period.
Many private houses of the same period are still standing and are among
the most beautiful structures of their kind in existence. The Continental
Congress held its sessions here for a period and in the old Senate Chamber
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FIG. 70.—VIEW OF ANNAPOLIS STIOWING THE NAVAL ACADEMY.

F16. T1.—VIEW OF FROSTBURG.
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of the State House Washington resigned, on December 22, 1783, his
commission as Commander-in-Chief of the Continental Army. The chief
industry is oyster-packing. The eity is provided with excellent rail and
steamboat eommunieation.

SALISBURY, with a population of 6690, is the largest town on the
Eastern Shore. It is an important business center and contains a variety
of industries, the most important interests eentering in lumbering.

CAMBRIDGE, with a population of 6407, is in the midst of a fertile
farming country on the Eastern Shore and is an important shipping
point for vegetables and fruits. It has a fine harbor and its shipping
facilities, both by land and water, are excellent. The chief industries are
oysterpacking and canning.

Frostsurg, with a population of 6280, is situated in western Allegany
County at an elevation of 2000 fcet above tide. It is in the center of the
coalmining district of the Georges Creek Valley and its interests largely
center in that industrty.

HAvRE DE GRACE, with a population of 4212, is beautifully located at
the mouth of the Susquehanna River. It is an important manufacturing
and fishing eenter, its chief industries being eanneries, flour and lumber
mills, sash faectories, and textile works.

Bruxswick, located on the Potomac River in Frederiek County, with a
population of 8721, is an important and rapidly growing railroad town
containing large freight yards and repair shops of the Baltimore and
Ohio Railroad. There are also several manufacturing establishments.

CRISFIELD, situated on the eastern shore of Chesapeake Bay near the
Virginia line, with a population of 3468, is reached both by boat and
rail. It is an important oyster and ecrab center, extensive shipments of
both fresh and canned products being made from this point to all parts of
the country. ‘

WESTMINSTER, with a population of 3295, is an important distributing
center for a rich farming district. The chief industries are flour mills and
factorics, the latter chiefly engaged in the manufaeturc of carriages and
cigars. Western Maryland College, under the control of the Methodist
Protestant Church, is situated here.
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Easron, with a population of 3083, is situated on the Choptank River,
and has both water and rail communications. The town is the trading

center for the surrounding grain and fruit country, its chief industries
being mills, eanning establishments, furniture, and shirt factories.

SUGGESTIONS FOR PHYSIOGRAPHIC AND GEOLOGIC
EXCURSIONS

The great varicty exhibited by the State of Maryland in its physiography
and geology, and in the products of its mines and quarries, farms, and
manufacturing plants renders it possible to see easily from each of the
leading centers many of the interesting features of the state. A few sug-
gestions for physiographic and geologic excursions are given in the fol-
lowing paragraphs.

BALTIMORE AND VICINITY

The City of Baltimore is so situated as to display in its eastern and
southern scctions and the areas adjacent thereto many of the characteristic
features of the Coastal Plain, while in the northern and western parts
of the city and in the surrounding country the characteristics of the
Piedmont Plateau arc shown. In the lower portions of the city, from
Baltimore Strect southward to Long Bridge, the eity is built on the Talbot
terrace (latest Pleistocene), the gravels and loams of this terrace overlying
the clays of the Potomac group (Lower Cretaceous), while on Charles
Strcet from Lexington Street north and throughout a wide area in the
center of the city the Wicomico terrace (middle Pleistocene), much cut by
streams which often reach the underlying Potomac rlays and sands, forms
the surface. Farther north and west at the level of Eutaw Place and por-
tions of Druid Hill Park the Sunderland terrace (early Pleistocene), mueh
dissected, caps the summits. On the highest levels around the northern
and western sections of the city, the highlands contain remnants of the
Brandywine (Pliocene) terrace, the underlying crystalline rocks, how-
ever, often appearing at the surface. The underlying Potomac clays and
the ancient rocks of gneiss or gabbro outcrop at the higher levels, along
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the slopes of the hills and in the stream valleys (gneiss at Jones Falls;
gabbro at Gwynns Falls above Calverton). In the upland areas the rocks
are often disintegrated to considerable depths, producing a cover of
residual materials. Many interesting minerals may be found in the quar-
ries opened along the stream channels or in railroad cuts, among the more
common being quartz, feldspar, pyroxene, hornblende, etc.

If wider areas are visited fine exposures of Potomac clays may be found
on the southern shore of the Patapsco River (Hawkins Point), while at
White Rocks and Rocky Creek ncarby are younger Cretaceous sandstones
of the Raritan formation. To the north of the city in many of the valleys
crystalline limestonce or marble may be seen (Texas, Limekiln Valley, and
Green Spring Valley), the limestone forming the valley floors while harder
. quartzite or mica schist form the surrounding hills. The green ser-
pentine, an ancient eruptive rock now much altered, of the Bare Hills
region, is a special geologic feature of much intercst. The streams about
Baltimore have had a varied history and may be separated into two types,
those flowing with rapid currents over a floor of crystalline rock, and the
more sluggish, often tidal, streams whose beds are in the Cretaceous or
later deposits. The line separating the two, which crosses the state from
northeast to southwest, is known as the “ fall line ¥ (well shown at Relay,
and Raspeburg) and represents the point wherc the streams flowing with
rapid currents over the crystalline rocks reach the unconsolidated sedi-
ments of the Coastal Plain. The tidal streams represent part of the sub-
mergence which formed Chesapeake Bay and its many estuaries, and which

has made possible the unparalleled water transportation of the state.

CENTRAL MARYLAND

This district corresponds in a general way with the Piedmont Plateau
and affords a great variety of crystalline rocks, for the most part highly
altered from their original constitution with the obliteration of many of
their former characteristic structures, and with new ones developed which
are characteristic of rocks of this type over a wide arca of the Piedmont
belt in adjoining states. Into these ancient metamorphosed crystallines
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have becn injected molten rocks which to-day appear as pegmatite and
diabase dikes. The texture of the rocks, as a result of recrystallization
under great pressure, presents a characteristic foliation often much con-
torted. This may be widely seen in the more schistose rocks. Even the
eruptives have frequently developed a similar schistosity. The rocks have
been extcnsively folded and faulted, great overthrusts occurring which
have greatly complicated the structure of the district. The higher upland
surface of the Piedmont represents the old Schooley peneplain, while at
lower levels have been developed the Weverton and Harrisburg peneplains,
the last forming the floor of the Frederick Valley and some of the smaller
streams which trench the Piedmont area.

Towson is situated for the most part on the crystalline Baltimore
gneiss, the higher portions of the town reaching the ridge of Setter’s
quartzite, while to the north of this in the various valleys stretching to the
north, west, and east may be found the so-called Cockeysville marble which
has been so extensively worked for cconomic purposcs. Towson lies on
the surface of the ancient Schooley peneplain, this upland being more or
less dissceted by the streams which have cut their way through the over-
lying rock.

BErAIr is located on the broad upland plain of the Piedmont, known as
Schooley peneplain, a large area of gabbro forming the underlying rock to
the north and west, while the gneiss is the basal rock to the east. Some
miles to the northward the Maryland and Pennsylvania Railroad runs
through a small gorge capped by quartzite (Rocks of Deer Creek), while
near the state line at Cardiff is the famous Peach Bottom slate district
(Slate Ridge).

WESTMINSTER is near the center of the Piedmont area, and is situated
on the broad plateau known as the Weverton peneplain, which in this
district has not been decply trenched by the stream channels. The most
common rock of the region is the phyllite, intercalated with which are
numerous lenses of crystalline limestone and basic volcanics, especially
along the line of the railroad to the west of the city (Union Bridge). At
several points in the center of the county are dikes of diabase rock.
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Ervicort CiTy nestles in the gorge of the Patapseo River in the midst
of an area of gabbro cut at many points by dikes and larger bodics of
granite, while farther west are numerous pegmatite dikes whieh have
been the souree of eommereial feldspar.

Rockvirie is loeated in the sehist distriet of the disseeted eentral
Piedmont. To the south is an area of basie voleanies, to the east are
granites and diorites, and to the west dikes of serpentine and disbase.
About Seneca and farther west is a large distriet eomposed of Newark
breeeia, sandstones, and shales (Triassie).

WESTERN MARYLAND

This region has been hitherto deseribed under the name of the Appa-
lachian Region and presents a great diversity in its physiography and
geology. The rocks have been deformed into a series of folds, mueh faulted
to the east, but generally becoming flatter to the west. The erests of the
mountain tops represent the aneient Schooley peneplain, while the lower
ridges and valleys sueeessively represent the Weverton and Harrisburg
peneplains, while along the Potomae and its larger estuaries terraces of
later date may be observed. The roeks ecomprise the various Paleozoie
formations from the Cambrian to the Permian, with here and there ancient
igneous rocks, while along the eastern margin of the distriet are to be
found the Triassie sandstones and shales. The Potoniae has eut its way
downward from the aneient peneplain over which it flowed aeross the
numerous sandstone ridges of the distriet, while its tributary streams
have for the most part made their channels in the softer rock.

HagersTOWN is situated on the broad valley floor of the Harrisburg
peneplain, the underlying rocks being limestone of late Cambrian and
early Ordovieian age. A few miles to the west of the eity extending from
Williamsport to the northern border of the state is a low ridge of late
Ordovician shale (Martinsburg). Along the mountain sides the Weverton
pencplain is indistinetly shown, but in the level-topped erests of South
(quartzite) and North (sandstone) mountains are remnants of the old
Sehooley peneplain. Fossil remains of the early Paleozoie formations
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showing the mariue character of most of these formations may be collected
at times in the quarries and railroad cuts.

CuMBERLAND is located in the Potomac Valley and its tributary Brad-
dock Run and is largely underlain by Silurian (Clinton) shale, often rich
in fossils, showing the marine origin of the deposits. Cumberland is
bounded on the west by Wills Mountain (Juniata and Tuscarora sand-
stones), which in its level-topped crest linc shows with exceptional clear-
ness the ancient level of the Schooley peneplain that once extended over
the entire region before the valleys were cut in the softer beds. T'o the
west as well as to the east of Wills Mountain, which represents the axis
of a great fold, come in suceession the varions Silurian, Devonian, and
Carboniferous formations. On the western limb of this fold in beds of
Silurian age oceurs the Devils Backbone. These various formations are
often rich either in marine fossils or terrestrial plant remains, and
Cumberland has long been elassie ground for the geologist. The deep
valley gradually cut by Braddock Run through the Wills Mountain
anticline is of unusual geologie interest, while the numcrous terraees in
and adjacent to the city are among the best in the valley of the Potomac.

OAKLAND is located in the valley of the Youghiogheny River, the waters
of which reach the Ohio River. It is situated on the Devonian shales
(Jennings), which stretch as a broad belt from northeast to southwest
across the county. Bast and west of Oakland the sandstone ridges consti-
tute remnants of the ancient Schooley peneplain which in Garrett County
must have stood at quite 3500 feet in elevation. Both in the Potomac
basin to the southeast and the Oakland basin to the west, the Carboniferous
deposits afford many localities from which both animal and plant remains
may be secured. Oakland itself stands near the eenter of a great fold
which is more flattened here than in the more eastern parts of the Appa-
laechian distriet.

SoUTHERN MARYLAND

This area is embraced within the limits of the Coastal Plain and is
composed of various geological formations from the Lower Cretaccous
to the Pleistocene. The deposits are made up chiefly of gravels, sands,

1i
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clays, and marls, which are in the main unconsolidated and dip at a very
low angle to the southeast. The distriet has been subjeeted to a series of
elevations and depressions sinee late Tertiary time, with the result that
a complicated series of terraces has been developed along the margin of
the Coastal Plain and in its various river channels. These later Tertiary
and Pleistocene terraces suceeed one another from above downward, the
sea at the present day being engaged in the formation of the last of the
series beneath the shallow marginal waters. The streams are largely tidal,
the ehannels being submerged at the time the waters of the Atlantic filled
the basin of the Chesapecake during the last great depression of the late
Pleistocene epoch.

ANNaronis is located on the Talbot terrace (late Pleistoecne), the
escarpment of the Wieomico terrace (middle Pleistocenc) being found
near the western margin of the ecity. On the Severn River nearby the
Eocene strata oceur beneath the Talbot, containing at many points char-
acteristie marine fossils (inollusks, sharks’ teeth, ete.), while farther up
the stream oecur beds of Upper Cretaceous age, also fossiliferous, dipping
beneath the Eoeene. The uppermost of these (Monmouth and Matawan )
contain marine fossils, while the subjaeent formations (above Round
Bay), consisting of white sands and clays (Magothy and Raritan), con-
tain at times terrestrial plant remains. To the south of Aunapolis about
South and West rivers oceur the Mioeene formations overlying the Koeene,
the diatomaceous deposits of the latter being especially well represented
around Herring Bay.

Urren MarLsoro is situated on a tributary of the Patnxent River on
the dissected upland surface of the Coastal Plain, the Eocenc formations
extensively outeropping in the surrounding region. Numerous marine
fossils of Eocene age have been found in the greensand beds. In the valleys
of Western Branch and the nearby Patuxent, the Talbot terrace is in
places well developed, while at higher points remnants of both the
Wicomico and Sunderland terraee are also found. Some miles to the south
of Upper Marlboro the Brandywine terraee is typically developed, the
broad plain in this region being the most extensive on the western side of
the Chesapeake.




MARYLAND GEOLOGICAL SURVEY 153

La PraTa is situated near the southern end of the Brandywine terrace,
although the plain is here mueh dissected, the lower terraces occurring not

far away in the various stream ehannels. The underlying deposits are of

" Eocene age, generally greensand marls, frequently rieh in fossil remains.

PriNcE FREDERICK is situated on the Sunderland terrace, which forms
the erest of the highland between Chesapeake Bay and Patuxent River.
To the east and west of the town the stream channels eut through to the
underlying Miocene deposits whieh in Calvert County have furnished a
great wealth of fossil remains, all of the Miocene formations being here
well developed. The Wicomico and Talbot terraces appear one below the
other at various points along the margin of the Chesapeake and Patuxent.

LroxarpTowX is likewise situated on the Sunderland terrace with sue-
cessively lower terraces appearing both along the Potomac and Patuxent
river fronts and frequently extending up the tributary channels. Beneath
these terraces, over a large part of St. Mary’s County, are found the
several Miocene formations, rich in marine fossils, and extensive col-
lections both from this and adjacent counties now enrich the museums

both of this and foreign countries.

NORTHERN EASTERN SIIORE

The northern Eastern Shore is chiefly confined to the Coastal Plain.
the deposits in general being similar to those found in Southern M aryland.
They consist of representatives of the various formations from the Lower
Cretaceous to the Pleistocene. The several terraces deseribed for Southern
Maryland are here developed, although the Brandywine and Sunderland
terraces are much less extensively represented in this area. On the other
hand, the Wicomico and Talbot terraces are much more largely developed
and present broad terraced plains that are highly eharacteristie of the
northern district, the escarpment separating the Talbot from the
Wicomieo terrace being one of the most distinetive physiographie features
m the region. Tidal rivers extend far into the region, even the upper
courses of the streams being for the most part sluggish because of the
relatively slight elevation of the land.
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ELETON is situated at the head of Elk River on the Talbot terraee, whieh
is underlain at this point by Potomae elays (Lower Cretaceous). Sur-
rounding the town on the north, east, and west are the higher and older
terrace formations (Wicomico and Sunderland). Farther to the north-
ward is an extensive area of granite-gneiss overlain along the eastern
margin by Cretaeeous sediments. The very eharaeteristie hypersthene
gabbro outcrops at Grays Hill and along the valley of Big Elk Creek.
Farther to the north and west in Ceeil County oeeur serpentine and other
eruptive roeks, while to the south along Elk Neck and in southern Ceeil
County may be found an extensive series of Upper Cretaeeous and Tertiary
formations, many of them rich in marine organie remains.

CHESTERTOWN 1s loeated on the Talbot terraee in the valley of Chester
River, although the esearpment of the Wieomieo terraee is found on the
northern margin of the town. This older terrace covers an cxtensive area
in eentral and eastern Kent County. Ioeene deposits, either unaltered
greensands or oxidized reddish sands, are found beneath the terrace cover.

CENTERVILLE likewise lies near the margin between the Talbot and
Wieoniieo terraces, the latter eovering an extensive area to the south and
east of the town. Beneath these surface formations both at Centerville
and throughout most of Queen Anne’s County occur Miocene formations,
whieh at a few points have furnished marine organic remains.

EasTox is likewise situated near the margin between the lower Talbot
terrace and the next higher Wicomico terrace, the latter covering an
extensive area in central and northern Talbot County. Beneath these
formations the Mioeene marine beds-are found, as is the ease farther north.

DENTON is situated in the valley of the Choptank River along the basin
of which the Talbot terrace extends from Chesapcake Bay as far as
Greenville, To the east and south of Denton the higher Wicomico terraee
spreads out as a broad plain throughout the eentral, southern, and eastern
portions of the county. Beneath this surfaee formation Mioeene strata
are found with their marine fossils.
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SoUTHERN EASTERN SHORE

This division of the state is wholly within the area of the Coastal Plain
and presents many features in common with the southern part of the
district just described. It 1s very low, rising only at a few points to
80 fect in height above tide, this elevation being reached in the remnants
of the Wicomico terrace, which extends southward only at a few points
into the southern Eastern Shore. Most of the district is covered by the
Talbot terrace, which around 1ts landward margin does not exceed 40 feet
in elevation, although a large part of the area in the southern counties is
below 25 feet in elevation above tide. The underlying formation of Mio-
cene age only outcrops at a few points in the northern part of the district,
although decp-well borings have penetrated these and still older forma-
tions. Marsh lands cover extensive areas in Dorchester, Wicomico, and
Somerset countics, while the Atlantic border of Worcester County has
a splendidly devecloped ocean sand bar nearly inclosing a large area of
braekish water known as Chincotcague Bay.

CAMBRIDGE is located on the Talbot terrace, which spreads as a level-
topped plain of many hundred square miles in area in all directions, reach-
ing far into the confines of adjacent countics. The Wicomico terrace
appears some miles to the eastward at East Newmarket, but covers only a
small area in eastern Dorchester County. Uuderlying the deposits of these
terraces arc the later formations of the Miocene, which outerop at a few
points near Cambridge and farther up the Choptank River where char-
acteristic marine fossils have been found.

SALISBURY is situated on the Wicomico River on the Talbot terrace,
although the Wicomico terrace appears not far to the north and east, but
from its scaward slope it is much lower here than in the counties farther
northward and the escarpment separating the two terraces is less sharply
defined. No deposits of older date are found along the stream channels,

although well borings have penctrated the underlying Miocene formations.

PrincEss ANNE is located on the Talbot terrace but a few feet above
tide level, the terrace here being broad and level and reaching well to the
northern limits of the county, where at one point in the northeastern
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corner the Wicomico terrace projects itself for a short distance beyond
the boundary. No underlying deposits are found along the stream chan-
nels, although they have been penetrated in well borings, especially at
Crisfield, where a well boring over 1000 feet in depth has not only pene-
trated the Miocene deposits but also the Xocene and Cretaceous as well,
although it has not touched bed rock.

Sxow Hirn is likewise found on the Talbot terrace very near tide
level, the terrace plain here likewise stretching in all directions for many
miles. The Wicomico terrace is only found in a few detached arcas near
the north and northwest borders of the county. The Talbot terrace con-
tains along its seaward margin various later deposits of wind-blown sand
that at times reach the proportions of important dunes, while the bars and
spits along the coast possess much of recent geologic interest. No under-
lying deposits are found, although deep-well borings in adjacent areas
show that these formations cxist at depths heneath the surface cover of
terrace formations.

TABLE I.—GOVERNORS OF MARYLAND

BARONS OF BALTIMORE AND LORDS PROPRIETARY OF MARYLAND
GEORGE CALVERT, FIRST LORD BALTIMORE
LORDS PROPRIETARY

Cecil Calvert, Second Lord Baltimore................ ...t 1632-1675
Charles Calvert, Third Lord Baltimore..............c.ciiiviueenn.. 1675-1715
Benedict Leonard Calvert, Fourth Lord Baltimore.................. 1715

Charles Calvert, Fifth Lord Baltimore..............ccoviiiiiinn. 1715-1751
Frederick Calvert, Sixth Lord Baltimore.......................... 1751-1771
N TRy BRIORA. . ... L. el el aan b 1771-1776

IR aRAMEALGEREL AR 0 8 5 o v e oo e e o iuls s anshens o onshonele o amenel oot ek he s 1633-1645
Richard Ingle (usurper).........c.ocovevveinnnnens I B S 1645
Edward Hill (chosen by thecouncil)...........coviuiiieiiiinna. 1646
EORARAMCANVERE . v o vie™ o5 vt ov e aemealels eivale e ue oo enelold s or¥slimetelols 1646-1647
IVHOTUAET GIEEBIIR: . «iv/uie o s «ionore s o s s are sl e ara s s o s s s ais orons o foke o folh chope B8 L LIS 1647-1649
WAL ATUISEOMEL - . v e o e o ae e s oot an s araie se e ale atale e o . 1649-1652
Richard Bennett ;

Edmund Curtis (Commissioners of Parliament)................ 1652

William Claiborne
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B A0 DL RTINS 07 7Y A s I S A st [ i S R e A 1652-1654
William Fuller and others (appointed by Commissioners of Par-
Nament) ! ..o sl e g, e o ol g =k W Y O 1654-1658
Josias Fendall ................... S0 d0 p o o D TR UL CAEEL S S 1658-1660
T O T T o o e 3 S e £ R i R e Y I 1660-1661
TG (R RTr 0 o B o eaty AL - S I A ....1661-1675
Charles Calvert, third Lord Baltimore...................cov.vun... 1675-1676
Cecilius Calvert (titular) and Jesse Wharton (real)................ 1676
IO T INI O e 0 .0 BB B ClB e ol o o G JOR T S e e 1676-1679
Charles Calvert, third Lord Baltimore. ..........ccovveeieneennnnn.. 1679-1684
Benedict Leonard Calvert (titular) and council (real).............. 1684-1688
William Joseph (president of the council) ... ....oovevuueneennnn... 1688-1689
Protestant Association under John Goode..........vovvvvunnnnnnnn.. 1689-1692
ROYAL GOVERNORS
SIRIEIONEL (CODIBY .« « ¢ ¢« o vt ot o eie B iurma e o ale s onerelsohe = ofore o via ale s o 1692-1693
Sir Edmond Andros.......c.ouevevnienetenutenn et 1693-1694
GRS = NHCHOLSOR, Tore ¢ « o 707 ¢ 4 s oo v o oB0ide oo ageidlolore ooe ol wiois oreie o ool oo 1694-1699
Nathaniel BIaeKISEOME . ... vut i rine e eoeoossanesensenosesedosss 1699-1702
Thomas Tench (president of the couneil)......................... 1702-1704
JORNEESEYIMOUIRE o 4 obe ariel eialuleis slate saalote a ol oko ofefe sias o5s% oia se o sle oo seies 1704-1709
Edward Lloyd (president of the council) .............ovvveirnnnnn. 1709-1714
S GINRREAIRASN . BN L S S e e o B = L et S 1714-1715
PROPRIETARY GOVERNORS
L - 1 T R e i SRR G e T 1715-1720
ORATIEE: CAINELE oo v v bt v v b et e aaieloeeialorses orapere = o'a ers sl s = o o srerors srsiare sl 1720-1727
Benedict LeonaTd (CALVEIT. ... .. coeeioo oo eaioseesnioieecad .o, 1727-1731
SarmTe]l |©FIE g5k oo o ORRE LEREG S SO L= el T P v 1L ] | g 1731-1732
Charles Calvert, fifth Lord Baltimore..............ccvvvuuerennnn. 1732-1733
SR (CFi) S SRR T R s i R N 1733-1742
MheMASSBIAAEN ... 7. it n et uone veione et odme b s 1742-1747
SOmTEl OFHE BEGaEDAR B0 A Bl 4ol o D TR | S =t W S | I 1747-1752
Benjamin Tasker (president of the council)................ouvunn. 1752-1763
L L D S L e S 1753-1769
Robenimidentil il 8.0 e LS AR el L e 2 Dbl T 1769-1774

REVOLUTIONARY GOVERNORS
Robert Eden (nominal) and Convention and Council of Safety (real) .1774-1776

STATE GOVERNORS

THARIAST JOMMBOI . ot v v seeasoaensenonnaionin ais sroesoisan ol 1777-1779
UMM ASESTTSTZEE . <10 o iy o ¢ o tarese oo s it s dulere bl L o e 1779-1782
NG ML e ) EE e S B SR R . SRR S 1782-1785
Willilam Smallwood . .....oo.uuuuiiint ettt ieannnnn, 1785-1788
JONNBBAZEr FIOWARA - < viv o oo s b iaiot ole s ala sTuis s slaie ool s sinoe ooy 1788-1791
Gearge s Plater (AIedMin OMCe ) . ore v ¢ 5o/ eie & o eio s ele e oo oiaie e o s T 1791-1792
James Brice (ACTIME)u. o e o oie wieio itite v ile e e oot o e it e aaes e e olaie s aie e 1792
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Thomas Sim Lce 1792-1794
John H. Stone 1794-1797
John Henry, Democratic Republican 1797-1798
Benjamin Ogle, Federalist ! 1798-1801
John Francis Mercer, Democratic Republican 1801-1803
Robert Bowie, Democratic Republican 1803-1806
Robert Wright, Democratic Republican (resigned May 6, 1808) 1806-1808
James Butcher (acting) 1808-1809
Edward Lloyd, Whig 1809-1811
Robert Bowie, Democratic Republican 1811-1812
Levin Winder, Federalist 1812-1815
Charles Ridgely, Federalist ’ 1815-1818
Charles Goldsborough, Federalist 1818-1819
Samuel Sprigg, Democratic Republican 1819-1822
Samuel Stevens, Jr., Democratic Republican 1822-1825
Joseph Kent, Democratic Republican 1825-1828
Daniel Martin, Anti-Jackson 1828-1829
Thomas King Carroll, Jackson Democrat 1829-1830
Daniel Martin, Anti-Jackson 1830-1831
George Howard (acting), Whig 1831-1832
George Howard, Whig 1832-1833
James Thomas, Whig 1833-1835
Thomas W. Veazey, Whig 1835-1838
William Grason, Democrat 1838-1841
Francis Thomas, Democrat 1841-1844
Thomas G. Pratt, Whig 1844-1847
Philip Francis Thomas, Democrat 1847-1850
Enoch Louis Lowe, Democrat 1850-1853
Thomas Watkins Ligon, Democrat ) 1853-1857
Thomas Holliday Hicks, American or Know-Nothing 1857-1861
Augustus W. Bradford, Unionist 1861-1865
Thomas Swann, Unionist 1865-1868
Oden Bowie, Democrat 1868-1872
William Pinkney Whyte, Democrat (resigned in 1874 to become,

March 4, 1875, U. S. Senator from Maryland) 1872-1874
James Black Groome, Democrat 1874-1876
John Lee Carroll, Democrat 1876-1880
William T. Hamilton, Democrat 1880-1884
Robert M. McLane, Democrat 1884-1885
Henry Lloyd, Democrat 1885-1888
Elihu E. Jackson, Democrat 1888-1892
Frank Brown, Democrat 1892-1896
Lloyd Lowndes, Republican 1896-1900
John Walter Smith, Democrat 1900-1904
Edwin Warfield, Democrat 1904-1908
Austin L. Crothers, Democrat 1908-1912
Phillips Lee Goldsborough, Republican 1912-1916
Emerson C. Harrington, Democrat
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TABLE 1I.—THE POPULATION AND AREA OF THE STATE BY COUNTIES

Counties eDr::;:ig:I 1910 Area"i]?l:guare County towns
Allegany .............. 1789 62,411 4405 . Cumberland.
Anne Arundel ......... 1650 39,553 430.4 Annapolis.
Baltimore ............. 1659 122,349 646.8 Towson.
Baltimore City ........ 1729 558,485 30,0 ...,

1851
Calvert ............... 1654 10,325 216.8 Prince Frederick.
Caroline .............. 1726 19,216 317.4 Denton.
Carroll ................ 1838 33,934 445.3 ‘Westminster.
(1| 1674 23,759 374.6 Elkton.
Charles ............... 1660 16,386 462.0 La Plata.
Dorchester ............ 1666 28,669 573.2 Cambridge.
Frederick ............. 1748 52,673 660.0 Frederick.
Garrett ............... 1872 20,105 681.0 Oakland.
Harford ............... 1773 27,965 439.8 Belair.
Howard ............... 1850 16,106 249.1 Ellicott City.
Kent .................. 1637 16,957 281.0 - Chestertown.
Montgomery ........... 1776 32,089 517.6 Rockville.
Prince George’s ........ 1695 36,147 479.6 Upper Marlboro.
Queen Anne’s ......... 1706 16,839 363.4 Centerville.
St. Mary’s ............. 1637 17,030 369.1 Leonardtown.
Somerset .............. 1668 26,455 328.6 Princess Anne.
TEIBOE v01o v e b o vriva e o aeae 1661 19,620 267.1 Easton.
Washington ........... 1776 49,617 457.3 Hagerstown.
Wicomico ............. 1867 26,815 368.9 Salisbhury.
Worcester ............. 1742 21,841 4916 Snow Hill.

TABLE III.—POPULATION OF PRINCIPAL CITIES AND TQWNS OF
MARYLAND—CENSUS 1910

Annapolis ................. 8,609 Havre de Grace............. 4,212
Baltimore ................. 558,485 Hyattsville ................ 1,917
I35 AR R 1,005 Laurel ..................... 2,415
Berlin ..................... 1,317 Lonaconing ................ 1,553
Brunswick ................. 3,721 MIIand . ...c. 0t enehon o, 1,173
Cambridge ................ 6,407 Mount Rainier ............. 1,242
Centerville ................ 1,437 Oakland ................... 1,366
Chesapeake City ........... 1,016 OXTordl . .o e e e 1,191
Chestertown ............... 2,735 Pocomoke City ............ 2,369
Crisfield ................... 3,468 Port Deposit ............... 1,394
Cumberland ............... 21,839 Princess Anne ............. 1,006
Denton ..........coc0evunnn 1,481 Rockville ........ 006’0 56 o oD 1,181
Easton .................... 3,083 St. Michaels ............... 1,617
Blkton ....c....p00meeeeeen 2,487 Salisbury .................. 6,690
Ellicott City .............. 1,151 Snow Hill ................. 1,844
Emmitsburg ............... 1,054 Takoma Park .............. 1,242
Federalsburg .............. 1,050 Westernport ............... 2,702
Frederick .................. 10,411 Westminster ............... 3,295
Frostburg ................. 6,028 Williamsport .............. 1,671

Hagerstown ................ 16,607
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TABLE 1V.—LEGAL HOLIDAYS IN MARYLAND

New Year's Day, January 1.

. Washington’s Birthday, February 22.
Decoration Day, May 30.

. Independence Day, July 4.
Defenders’ Day, September 12,
Columbus Day, October 12.

. Christmas Day, December 25,

. Good Friday.

. General Election Day.

. Congressional Election Day.

11. All special days that may be appointed or recommended by the Governor
of this State or'the President of the United States as the days of thanksgiving,
fasting and prayer or other religious observance, or for the general cessation
of business.

12. Sundays.

Saturday afternoon is a holiday in Annapolis, Baltimore city and county,
in the counties of Harford, Montgomery and Cecil, and in the towns of Ellicott
City and Westminster.

Labor Day (the first Monday in September) is a Federal holiday by Act of
Congress and is generally proclaimed by the Governor a legal holiday in
Maryland.

Arbor Day is designated by the Governor as a day for tree planting.

Repudiation Day, November 23, is a legal half holiday in Frederick County.

Whenever the first of January, the twenty-second of February, the fourth of
July, or twenty-fifth of December shall occur on Sunday, the Monday next fol-
lowing shall be a public holiday, provided that in such case all bills of
exchange, bank checks, drafts and promissory notes which would otherwise
be presentable shall be deemed to be presentable for acceptance or for pay-
ment on the Saturday next preceding such holiday.

=
f=J
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TABLE V.—MINERAL PRODUCTS IN MARYLAND, 1916

GO N DRANCOICERY: - FEFL]T° < oo el o ololelTele o) Yele o Ke okors e ol ele olo/elofs/olors a o sialsle $8,334,632
Clay Products:
Brick and Tile, including Sand-Lime Brlck......... $1,548,295
PG HIERY 000000000000 08000.00060b 0000 000008006000000 277,575
(CIE TVl abnb o oo 0 008666000 800080 0B o Eo BB BEHOs 82,667
— 1,908,537
Stone Products:
GTANTEEN ARG TRAD oo e o o ool o oo o sioloisios se oios oo e $633,218
S2alZIEEE 600 0p 0 oTHo OO0 M SR R R 6,003
R UL C I o anatels i olose, ol ogs o o cialele eansss s s jorema’ss'a o s slaials Siale o o 59,506
IPIINESEORE] Joy P T e Sroneleleio s oo o os ol eiokel s el e o%e. oo sioyaleio o ohe 223,182
G0 2 b 00)o 08600 ST TSP NET e RIS SRS el 71,7137
s 993,636
Lime and Cement. .. ....ociiieessceeecssassssscsseesssssscasssas 2,332,846
AT AN ATIGTAVEL. - oo oo eeciennrecieaasscnctesecesaoesises el 900,061
SbegEl N e G e eE ot SO AR BEEEE O 08 6 500 03 008t DB B BEG SO0 0 0O 99,020
1 e (0 [E0P o 00 6 300 o 00 B AB0B G006 66006806 6 b o0 All 06 560000 0060030 83,951
Q4 0b 5000000000000 ad 0 doodB o od 0000 Bd0d s dd JOSE a0 06 500 o 18,284
Iron Ore and Mineral Paint...........cciitiiiiiiirecieececnnnncns 32,540
Tale, Soapstone, Infusorial Earth.........cccieiiieiiieiiennn. 3,000
$13,469,702

TABLE VI.—_MARYLAND FARM STATISTICS—U. 8. CENSUS 1910

IROPUIAIORNOIRSERNE S0 o2 -1 eled cheioke ool sokel sl alel oleel ferelalol o alafeisie o o mts 1,295,346
BOGHINE O PG OB etoreis T ke o oo ofo) 216 o loke =lelakore sloleal o /% o o oo ofo slals o 637,154
Approximate land area of the state, acres..........ccccvveee.n 6,362,240
Land in farms, ACreS.....ceeuiececesseascacscccassoccronssans 5,057,140
Improved land In farms, 8CreS........ccoveeveecencscacsonnss 3,354,767
INumber Toffiiall "PABMIE. <& . . cioive ol aie atersis ool olelaloele oo e = o oaloeeaas 48,923
Average aCres per farm.........ccceeeeuiecsccscvssoscossoonnas 301.4
Value of farm property.......eoceierereeescececcesecesconnnns $286,167,028
Average value of all property per farm............... il $5,849

Average value of 1and per aCre.......coceceeeeeenceconnaanans $32.32
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TABLE VIL—VALUE OF MARYLAND CROPS—U. S. CENSUS 1910
FarMm Crors

(ClOTTTT/MIB 6 5 06 0 0.0 0 000N © Ol I TP SR K. 00 00 G 0 0 0010 0 ok $11,015,298
el 50 0 00 A a0 o e R R 5610 & o LR 30 0 o 9,876,480
Hay ANATOTAEE. -« oo o oo eoeeesnanneroneoesneamessanneesenseeies 6,011,749
Vegetables other than potatoes.................. ... ... ... .. ... 5,729,400
Forest production of farms............ccoiiiiiiniiiinininnnenn. 2,349,045
Potatoes and sweet potatoesand yams............ccoviiiiienn... 2,266,705
Fraits) ald DUES. .. cov oottt reeneeeeeeseoeoesoaseessnssisonos 1,577,987
00| 0 1) 6 o e 103 0 1,457,112
Small fruits ...ttt it ittt ittt ittt ittt e 1,227,548
Flowers, plants and nursery products. ........c.ooovieieeeenenennn. 1,053,901
(02103 5olo b AOTRE0 0 oI I TSRS SR 5 516 0. 005 D ol 584,395
1555 o o 0 600 ddb 0 5.0 oEb S0 0L PR TR PPN SSSRIBEE. 0.0 o o 8 0o 0 0 252,691
Buckwheat .. .....cititiitiiiiiit e ettenreeeeneeneencneeenannns 99,216
IBEITIER s 00 0 0 0 0 0 0 OO0 BRED o AT 3 50 0 0b 5 0,00 0 0o 0.0 79,231
All other grains and SEeAS. ... viivrnenrrnsteoeeoeneenennenens 97,523
All other products. ... ... ... .ttt e 241,877

L1 ) S T e 000 o $43,920,149

TABLE VIIIL.—VALUE OF MARYLAND LIVE STOCK PRODUCTS
U. 8. CENSUS 1910

Domestic animals sold and slaughtered........................... $8,496,767
Milk, cream and butter fat sold and butter and cheese made........ 5,480,900
Bggs, partly estimated............ooi it 3,235,759
Poultry raised, partly estimated...............c.iiiieriiinnnnnnn 3,011,382
Wool, partly estimated. .. .. ... ... ... 0. ittt 199,909
R ME0 0.0 0 0.0 0.0 ol S 00 0.0.b (.a o Ao o0 38,164

WS dBo celil 38 0 o o F SRR N R A 85 ¢ 0 0 g oo o 1,080
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TABLE IX.—LUMBER AND TIMBER CUT BY COUNTIES
FOR THE YEAR 1914

ACCORDING TO T1iE STATE BOARD OF FORESTRY

County Mills
NI NN A 6 35 oo o I G T TR 1 G SO 45
Anne Arundel ............. .. .. ..., 22
Baltimore ... ..:..cooeeehido.. 30
(CEUTETRE Lo A A P 20
CRARCIIIE 17551 oo lenersle T s o oia’sle 6 o sare]se 61
B . L e 25
O] 4 ciap JB. S SRS R = 5 24
Claiile3 55 Sool T TRITT TR s 30
MORCRESTET v - o vv oo vv e amiee oo sasase 37
Brederiok .. .....ci00eceeiiiiiinan 51
CormRil™ oolahls oo ik A R RS 62
JSETTIRIL o ol s OB o SN AR -
Bowands . ... i e e e 12
TR0 00 o o 5ok 10
Montgemery ......... KMo 0a0.., 28
Prince George’s .......coevveeiuenns 32
Queen ANNE’'S .....vneeeeeneneennns 26
C155 U P o0 b o b ORI SIS s 33
SOMBTBOL. « oreve oes cie e eroncocoasianon 46
IO on OO N (U 38
Washington ...............ccoiinnn 26
Wicomico ..........ccceeeiiiiinnon 64
WIORBRCERER ' . ........coc.a500ss.ceceae 51
Phielstalel M. . L. ... oo B L. 800

Cut—Cubliec feet

3,016,400
1,099,610
2,119,584
1,448,475
1,664,340
991,960
716,780
5,838,080
2,231,160
809,965
7,750,245
774,655
599,455
382,870
1,215,545
1,388,000
690,205
1,226,755
2,742,423
1,274,994
1,460,950
3,949,470
3,525,700

46,907,621

Value
$433,284
130,099
308,186
202,697
220,054
118,850
96,893
485,426
352,405
© 179,004
1,379,937
118,342
64,696
53,047
175,422
161,939
80,963
157,002
363,174
135,012
189,350
592,318
496,191

$6,494,191
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TABLE X.—MARYLAND MANUFACTURES FOR THE YEAR 1910

Accorping 10 U, S. CENSUS

No.of | . No. of |

= Capi:al ¢ o | Salariesand| Costof | Vval f

Product. tablish-| . oo

roduc esn?entlss. invested. g:gﬁ;’;i;"‘ wages paid. | materials. | product.
Clothing, men’s, including shirts......... 359 $19,578,000, 21,946 $0,364,000 | $20,966 000[ $36,921,000
Copper, tin and sheet iron product 81 24,719,000 5,980 2,893,000 10,808,000 16,909, 7000
Canning and preserving......... 468 8,377,000 9,755 . 2,277,000 10,009,000 13,709,000
g pinet ke o) & | pmed g | | e e

umbering an , 3 12,134,000
Foundry and machine shop products. 157 10,324,000 5,520 3,469,000 5,056,000 11 ’ 078,000
Tobaceo MARUERCLTE...-.-vvecrsvs, 263 6,644,000 4,098 1,604,000 5,666,000 10,559,000
i I G T

our-mill an: gns m ....... 7 5] 2! 9,268,
Cars and general shop construction and ‘ il ’ } s

repairs by steam railroads.............. 21 4,264,000 5,926 3,818,000 5,108 000 9,059,000
Printing and publisbing «..c.cc000 o 371 6,675,000 4,042 3,229,000 2 404 ,000, 8,360,000
Bread and otber bakery products . 4 516 3,214,000 2,820 1,095,000 4 363 000, 6,868,000
{;i%uo;‘s, m::.ilt&. d 2 8,834,000 1,005 1,080,000 L 569 000 5,600,000

atent medicines and compoun n )

druggists’ Preparations............cc.... 83 | 4l 1 1,178,000 | 2,167,000 5,548,000
Cottongoods, including cotton smallwares 16 9,024,000 4,047 1,291,000 4,012,000 5,522,000
Liquors, distilled .....ccoveueieeinnniinns 25 4,863,000 387 357,000 1,149,000 5,362,000
Confectionery....... . 54 2,753,000 1,888 748,000 3,162,000 5,082,000
(};;lipei]r and wood pulp o %g 8,399,000 é,g;g 779,000 3,278,000 4,894,000

othing, women’s....... . 1,694,000 1,159,000 2,285,000 4,351,000
Ship building, including boat building.. . 16 4413, 1,968 2,258,000 | 1,849,000 3 535,000
Furniture and refrigerators..cooeeeeceec.s 48 2,507,000 2,133 1,034,000 1,601,000 3,350,000
gets,litrar’....... d h ceesersane . 1 22,627,000 1,808 984,000 1,783,000 3,347,000

as, illuminating and heating........ 8 6,954,000 817 487,000 29, 000 3,223,000
Leather, tanned, curried, and finished 13 2,208,000 523 291:000 2,114,000 2:661 1000
Marble and stone work 8 89 2,164,000 1,658 991, 000 957,000, 2,427,000
Umbrel]lais and canes.... . 9 827,000 640 312,000 1,076,000, 1,650,000
Musical instruments

and materials.. (/ 2,301,000 833 526,000 566,000 1,466,000
Bootds and shoes,

AndINEGSL... oot eisiestoreie . 14 678,000 670 303,000 912,000 1,431,000
Carriages, wagons, and matenals o . 126 1,]92:000 960 417:000 ] 541:000 1:330:000
Belting and hose, woven and rubber 2 4 826,000 815 136,000 995,000 1,318,000
Chemicals,..ccoviieeiniiinnneienens . 3 1,676,000 316 195,000 684,000 1,313,000
Hosi;ry and ]knit goods........ vees . 11 930,000 1,062 263,000 697,000 1,172,000
Leather goods........ 43 682,000 439 105,000 607,000 1,043,000
GLaShE et oe o ik S 7 887,000 1,105 569,000 237.000 1,038,000
Ice, manufactured . . 42 2,552,000 466 313,000 300,000 1,022,000
Paint and varnisb.. b 12 503,000 100 00,000 700 000/ 1,001,000
Brick and tile............ 3 40 5,117,000 1,331 540,000 24{) 000 971,000
goics, fancxéand px(iiper..... d o 17 - 733,000 770 244,000 395,000 853,000

aking powders and yeast........ % 251,000 201 90,000 489,000 840,000
lgottcry, (ti:el;-ra cotta, adnd {\re clay products lg 373,088 ;g? 387,000 206:000' 757 :000

rass and bronze products.. 1 46,0 159,000 432,000 748,000
Mattresses and spring beds........ 5000 19 373,000 252 115,000 469,000 729,000
stovles and furnaces, includmg gas and

OTBHONVER 2 oo o ol forese oo ghis oS o oot s 8 -754,000 471 289,000 205, 000! 676,000
Buttesr Zﬁie.e and condemsed milk.. d 44 257,000 137 49,000 524,000 654,000
Coo}[]aerage alt]iddWOOden goods not els -

where specified.ccoiieccricineiiiieiinaioe 40 428,000 384 155,000 358,000 617,000
Silk and silk goods, mcludmg throwsters. 4 488:000 631 192:000 237,000 512,000
Baskets, and rattan and wlllow ware...... 25 317,000 586 339,000 227,000 471,000
1L 51 6665000 90 0B0aB s 0b 6 A0 00 0600850 - 3 43 833, 000 473 148,000 132,000 420,000
T\hllmery and lace goods. 0030060 14 213, 000 300 100,000 172,000 389,000
Silverware and plated ware. 10 3__.,000 215 136,000 115,000 855,000
Jewelry covvneennns 15 202, 600 121 66,000 132,000 257,000
Hats allnd caps, other than felt straw and

A T U U 17 69,000 155 70,000 90,000 208,000
Boxes, cigar........ . 9 117,000 183 56,000 110,000 ]94:000
All other mdustrles 5238 30,234,000 15,427 8, 252 000 | 62,155,000| 78,121,000

(624 800 0000000068000 085000 eesee.. 4,837 $251,227,000 125,489

$59,063, 000

:$199,049,000i$3l5,669,000




MARYLAND GGEOLOGICAL SURVEY

TABLE XI—ALTITUDES IN MARYLAND

ELEVATIONS OF POINTS IN MARYLAND, GROUPED BY COUNTIES

ALLEGANY COUNTY

Localities in feet

Cumberland ...........c00... 626
Dan'S—RBeK: ..l ciies o 2882
Frostburg ...................1929
Mtz [ SAVAEO = L0 e vionnscosssom: 1198

Westernport ........ S0 e & o LU
Piney Grove ............c.... Gl
Flintstone ..........cccevene. §28

Oldtown ....evvvievrecaesese. D64

ANNE ARUNDEL COUNTY
- T0 T T10) | TR R |

Marriott Hill ................ 240
Davidsonville ................ 185
Owensville ....... 3T a5 4 o 82
Odenton .......coc000000e. ... 160
ewell Nl ), ... e 160
Friendship ............ R 511
Glenburnie ....... 5L T et 56

BALTIMORE CITY

CitypHalll.. .. .. S ceeee.s ve. 25
High Service Reservoir....... 350
Druid Hill Park (Mansion
FHIOUBE) .. .= cioreeias ocoa oo s ole . 320
J. H. U. (Carroll Mansion) .... 245
Mt. Royal Reservoir.......... 155
Hotel Altamont (street)...... 270
Patterson Park Observatory... 125
Johns Hopkins Hospital....... 105

Washington Monument (base) 100

Carroll Park (Mansion House) 95

EORtENCHORTY: . e oo csjacocosse 30
BALTIMORE COUNTY

Towson (Courthouse) ........ 465

Reisterstown ................ 735
St. Thomas’ Church.......... 650
Blkegville ........co0.....00. % 516
Catonsville .......... S - 4500
Chattolanee ..............c.... 410
fong Green ........ce0evuen. 300
IROTR - os 2= Se oo o SR IB oot oE 14420

Elevation

165
Localities E}f‘v?etgto"
IRATKHON 17y 1= s« olfoteerss v 00 sofon 420
Cockeysville ..... Q] LS 200
Lake Roland ................ 360
EoChURAVEN " .. oliviue o oonele o e 180
Relay Viaduct ............... 71
Bradshaw ............ viveess 40
North Point ................. 10
CALVERT COUNTY
Prince Frederick ............. 150
Mt. Harmony ........ ST 1] 1)
Port Republic ............... 160
BOWenS  coo. .ot ovdaieciemolen 160
POBBAR . oS0 ol se s o o foe o a6 8 136
Chesapeake Beach ..... TN 15
Lower Marlboro ....... a5 06 DB O AL
CAROLINE COUNTY
3 DI 0 o) o LSRR S 40
Marydel ......ccccvivinevanes 64
Federalsburg ..........000... 10
Greensboro ......ccevvevenann 40

CARROLL COUNTY
Springfield Hospital .......... 560

Westminster ................. 174
MancheSter .......ccec00000000 980
Hampstead ....ceveececceeees (L
Bachmans Mills ............. 631
Sykesville .......covvvveinnnns 383
Finkshurg .......ccc0eeeveess 565
Taneytown .......... teereess 493

Parr’s Ridge near Manchester.1100

CECIL COUNTY
150U o T N e o e B )
Rock Spring ........ecv0vu... B10

Woodlawn ....... ol ots, » XY 465
CAIVERE 3% . ovdlele o o e alt ervs aiote s 441
Rising Sun ......... R = 387
Gray's Hill ........... o) omeneasEe 268
Cecilton .......cccveviennnnn. 85
Port Deposit ............. v.e. 16

Chesapeake City ........000.. 17
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CHARLES COUNTY HOWARD COUNTY
Localities E}ﬁ"&tx" Localities E}ﬁv?:gé)n
16 1 2 . 1 L e e R 190 Ellicott City (Courthouse).... 233
Hughesville .................. 193 Clarksville .............c..... 484
Patuxemt®e . 8 s L 184 West Friendship ............. 476
Chapel Point ................. 160 Marriottsville ................ 295
Indian Head ................. 40 Woodstoek . .......c000vninnnn 276
Port Tobaeco ................. 25 Savage s S rerrrt ad iy 200
BoDOHIGREEkE TR AR L 8 Poplar SPrings ............... 729
DORCHESTER COUNTY KENT COUNTY
CAmBTiAEe . ovvvvrrereennnns, 20 Chestertown ................. 22
e T s ol e e 12 Blaicks “h. i, S SR 70
Ty Gt e o L d b e 5 Stillpond® SRk Ry TR 78
DEaWDTIARE vveveevrvennnnns 3 Maggey . . L N PR 64
TR o oe den Mol o e S 50 Sassafras .................... 34
Coldeatia A E W L 9 M N HONE o g e LR et o e 27
T AR Ao s o N 43 BEdesville, .. opsam Rt ST 24
Georgetown .................. 50
S DS (O MCO T MONTGOMERY COUNTY
Brederiche ... ov v e noveen . 296 Rockville .........co0vene, 450
Sugar Loaf Mountain......... 1281 Clarksburg ................... 700
Thurmont .........eeovvuuo.. 519 Gaithersburg ................. 512
Monocacy Bridge ............. 198 Dickerson ................... 363
Point of Rocks............... 230 Cabin John Bridge............ 120
SRR COB NICT PRINCE GEOROE’S COUNTY
(0703 2001 [N S S S P 2461 Upper Marlboro .............. 39
Backbone Mountain (highest Brandywine .................. 233
point in Maryland)......... 3340 IAceokeek! ... ... adi gL Das 210
Table Rock .................. 3100 AqUaseol . L e 158
Altamont .................... 2632 Tiaurel . aoava ol T e 154
ACSIAENT .o .t oo cea st 2395 BOWAE . 5oy i e e 149
PDeer Park ................... 2447 Fort Washington ............. 100
Mountain Lake Park.......... 2405 Beltsville S5 508 ST S Pt 110
Grantsville .................. 2351 Hyattsville ................... 46
Friendsville .................. 1501 Queen Anne ................. 30
Bloomington ................. 1037
QUEEN ANNE’S COUNTY
HARFORD COUNTY Centerville. ... . S E I E LrEEEEE 59
1512 [ R PR SO 396 Sudlersville .................. 67
Madonna .................... 748 Church Hill .................. 35
Darlington ..............c.0vn 324 Queen Anne .................. 30
Aberdeen .........0000ie0nnnn 79 Kent Island Landing.......... 5
Perryman .................... 50 Crumpton .................... 22

Havrede Grace............... 35 Queenstown .................. 10
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SOMERSET COUNTY Toealitios Ei:v&tgen

Localities B Putville ............. e 55
Princess Anne ........... T D GIIWEDTE Sorolol o el el ele oo o shoilslolonete . 57
EdeD «.vvvviiinnnninnnnns .20 Whitehaven .......... oo e reriy b
Wellington ......ooovvvnnennn. 27 Mardela Springs ............. 27
Costen ............... © o I 21 Sharptown .............. eee.. 10
Peninsula Junection ........... 42 QuantiCo ........ccovieniiennn 20
Kingston ........covvvievnnenn 8 AN ..o vvve et e nebomToones 10

y WASHINGTON COUNTY
ST. MARY S COUNTY

Hagerstown ................. 652
Leonardtown ................. 100 iz ik Monukein. .. . . ... ... .2145
Newmarket ...... 000000 hBA00 o 172 High Rock 1822
:';’Ie"ha““ﬁ"‘“e AR ﬂ;g Blue Ridge Summit .. ........ 1407
Par'x])(oi:v“le_ """"""""" 100 Blue Mountain House......... 1280
Al R g T - T oS Tort Frederick ............... 4656
HOBGANZA oo ov oo oo ovoooaoooons 71 ) e . 448
slif‘e L """"""""""" ;g Sharpsburg ........ccoeceeee. 425
Cﬁ e{i R Bl LEhY c0ab f g 20 Maryland Heights ............ 1468
= LAl XL - Sideling Hill ............ V.. 1635
TALBOT COUNTY WORCESTER COUNTY
s T e Pae s gg Snow Hill ....vvvvrnnnnn.... 21
V‘Vye L P o i G Longridge ........... o oo wibgiare | B
R S e e 55 Berlin ...... =N . gt 45
Ty oo 1; StOCKEON ..o e 33
EO PO TS 7 - ol s o oo e Girdletree ...........co0vunnnn 34
‘Whiteberg ................ 5. 6
WICOMICO COUNTY Bishopville .................. 28
Salisbury ............coonn 23 G_reenbackville ............... 10
Parsonsburg ...... e RN 80 Pcecomoke ............. .00 8
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THE SURFACE AND UNDERGROUND WATER
RESOURCES OF MARYLAND, INCLUDING
DELAWARE AND THE DISTRICT
OF COLUMBIA

BY

WM. BULLOCK CLARK, EDWARD B. MATHEWS,
AND EDWARD W. BERRY

PHYSIOGRAPHY

The State of Maryland forms a portion of the Atlantie slope whieh
stretches from the crest of the Alleghanies to the sca, and is divided into
three more or less sharply defined regions known as the Coastal Plain, the
Piedmont Plateau, and the Appalachian Region. These threc districts
follow the Atlantic border of the United States in three belts of varying
width from New England southward to the Gulf of Mexico. Maryland
is, therefore, closcly related in its physiographie features to the states
which lie to the north and south of it, while its central location on the
Atlantie border renders the Maryland section perhaps the most character-
istic in this broad traet. In erossing the threc districts from the ocean
border, the country rises at first gradually and then more rapidly until
it culminates in the highlands of the western portion of the state.

The physical features of a eountry to no inconsiderable degree deter-
mine the pursuits of its inhabitants, and these indirectly affect their social,
political, and financial welfare. The residents of mountainous districts
have their peculiar occupations, while those of the lowlands find their
cmployment in other ways. In regions bordering the sca or inland bodies
of water still other means of livelihood are sought by the people. The
character of the soil and its adaptability to particulsr crops also become
important factors, while the underlying rocks, not only by their influence
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upon the eonditions of life already deseribed, but also by their inherent
wealth in mineral resourees, still further influenee the well-being of the
community. Tt becomes necessary, therefore, to know something of the
physical features of a eountry, or a state, if one would understand its past
history or indieate the lines of its future prosperity.

Tue CoASTAL PLAIN

Tne Coastal Plain is the name applied to the low and partially sub-
merged surface of varying width extending from Cape Cod southward
through Florida, bounded by the Piedmont Plateau on the west and the
margin of the continental shelf on the east. The line of demarkation
between the Coastal Plain and the Piedmont Plateau is sinuous and ill-
defined, the one passing over into the other oftentimes with insensible
topographic gradations, although the origin of the two distriets is quite
different. A convenient, although somewhat arbitrary, boundary between
the two regions is furnished in Maryland and Delaware by the Baltimore
and Ohio Railroad in its extension to Washington. The eastern limit of
the Coastal Plain is at the edge of the continental shelf. In the vieinity
of Maryland this is located about 100 miles off shore at a depth of
100 fathoms beneath the surface of the Atlantie Oeean. Tt is in reality
the submerged border of the North American eontinent, which extends
seaward with a gently-sloping surface to the 100-fathom line. At this
point there is a rapid descent to a depth of 3000 fathoms where the conti-
nental rise gives place to the oeeanie abyss.

TILE DIVISIONS OF THE COASTAL PLAIN

The Coastal Plain, therefore, falls naturally into two divisions, a sub-
merged or submarine division and an emerged or subaerial division. The
seashore is the boundary line which separates them. This line of demarka-
tion, although apparently fixed, is in reality very changeable, for during
the geologic ages which are past it has migrated baek and forth across the
Coastal Plain, at one time occupying a position well over on the Piedmont
Plateau, and at another far out to sea. At the present time there is
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reason to believe that the sea is eneroaehing on the land by the slow sub-
sidenee of the latter, but a few generations of men is too short a period
in which to measure this change.

The subaerial division is itself separable in Maryland into the Eastern
Shore and the Western Shore. These terms, although first introduced to
designate the land masses on either side of Chesapeake Bay, are in reality.

expressive of a fundamental contrast in the topography of the Coastal

Plain. This difference gives rise to an Eastern Shore and a Western

PHYSIDGRAPHIC PROVINCES

MARYLAND GEDLOGICAL SUNYEY
wN BULLDEN CLARR, Brame Depumssr

Fi16. 72.—MAP SHOWING THE PIIYSIOGRAPIIIC PROVINCES.

Shore type of topography. Chesapeake Bay and Elk River separate the
two. But fragments of the Eastern Shore type are found along the margin
of the Western Shore at intervals as far south as Herring Bay, and again
from Point Lookout northwestward along the margin of the Potomae
River. On the other hand, an outlier of the Western Shore type of
topography is found at Grays Hill in Ceeil County at the northern margin
of the Eastern Shore. The Eastern Shore type of topography eonsists of
low, flat, and almost featureless plains, while the Western Shore is a
rolling upland, attaining four times the elevation of the former and
resembling the topography of the Piedmont Plateau much more than
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that of the typical Eastern Shore. It will be scen later that these two
topographic types, which at once strike the eye of the physiographer as
being distinctive features, are in reality not as simple as they first appear,
but are built up of a complex system of terraces dissected by drainage lines.

The Coastal Plain of Maryland, with which most of the State of
Delaware is naturally included, is separated from that of New Jersey by
the Declaware River and Delaware Bay, and from that of Virginia by the
Potomac River, but these drainageways afford no barriers to the Coastal
Plain topography, for the same types with their systems of terraces exist
in New Jersey and Virginia as in Maryland.

Chesapcake Bay, which runs the length of the Coastal Plain, drains
both shores. From the Westerni Shore it receives a number of large tribu-
taries, among which may be mentioned the Northeast, Susquchanna, Bush,
Gunpowder, Patapsco, Magothy, Severn, South, Patuxent, and Potomac
rivers. On the Eastern Shore its principal tributaries consist of Bohemia
Creck, Sassafras, Chester, Choptank, Nanticoke, Wicomico, and Pocomoke
rivers. These streams, whieh are in the process of developing a dendritie
type of drainage, have cut far dceper channcls on the Western than on the
Eastern Shore. If attention is now turned to the character of the shore
line, it will be secn that along Chesapeake Bay it is extremely broken and
sinnous. A straight shore line is the exccption, and only in one place,
from Herring Bay southward to Drum Point, does it become a prominent
feature. These two classes of shore correspond to two types of coast.
Where the shore is sinuous and broken it is found that the coast is low or
marshy, but where the shore line is straight, as from Herring Bay south-
ward to Drum Point, the coast is high and rugged, as in the famous Cal-
vert Cliffs which rise to a height of 100 feet or more above the Bay. The
shore of the Atlantic Ocean is composed of a long line of barrier beaches
which have been thrown up by the waves and enclose behind them
lagoons flushed by streams which drain the scaward slope of the Eastern
Shore. Of these, Chincoteague Bay is the most important.

The Coastal Plain contains five broad terraces designated from the
oldest and highest to the youngest and lowest by the names of Brandy-
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wine, Sunderland, Wicomico, Talbot, and Recent, after the geologieal
formations of the same name. The first four and part of the fifth fall
within the subaerial division, and the last one prineipally within the
submarine division of the Coastal Plain. All five of the subaerial ter-
races are found on the Western Shore, while only three of them oeeur on
the Eastern Shore. These terraces wrap about each other in concentric

TALBOT

IR
_;MQ*-'«-'I{

RECENT

... OLDER FORMATIONS

Fi1c. T3.—DIAGRAM SIHOWING RELATIVE POSITION OF COASTAL PLAIN TERRACES,

arrangement and are developed one above the other in order of their age,
the oldest standing topographieally the highest.

THE STREAM VALLEYS

Within the Coastal Plain of Maryland there are diseernible four gen-
erations of stream valleys. Three of these no longer contain the streams
which cut them. They have been referred to in the diseussion as
re-entrants penetrating the various terraces. The first is found developed
as a flat-topped drainageway of greater or less width and extent, running
up into the Brandywine terrace. Its level bottom is an integral part of
the Sunderland terrace. The second one of these drainageways penetrates
the Sunderland terraee in a similar way. Its eharaeteristies are analogous
to those entering the Brandywine terrace and its flat bottom forms an
integral part of the Wicomieo terraece. The third of these drainageways
cuts a re-entrant within the body of the Wieomieo terrace and its level
floor forms an integral part of the Talbot terrace. The fourth and last of
these drainageways is now in the process of formation. It is the system
of valleys which are being eut by the Recent streams. Toward their
headwaters these valleys are narrow and V-shaped, and if traced to their
sources, are often found to start from intermittent springs surrounded by
a steep-walled amphitheater from 5 to 10 feet in height. Toward their
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lower courses these valleys are broad and flat and are frequently filled with
fresh or brackish-water marshes. In the upper portions of their courses
the valleys are being eroded. In the lower portions they are being filled.
A glance at a map will serve to confirm the opinion which has been held for
a long time, namely, that the rivers of the Coastal Plain of Maryland have
been drowned along their lower courses, or, in other words, have been
transformed into estuaries by the subsidence of the region. The filling
of these valleys has taken place toward the heads of these estuarics. The
headwaters of these Recent valleys are being extended inland toward the
divides with greater or less rapidity.

Many of the tributary streams occupy the re-entrant valleys described
above. The more energetic have succeeded in carrying out all of the
ancient floors which formerly covered these valleys and formed a portion
of the various terraces. Others have left more remnants of these valley
accumulations along the margins, while the less active streams have left
the re-entrant valleys practically unmodified. In Southern Maryland the
streams which drain into Chesapeake Bay from the eastern slope of Calvert
County, as well as those which drain into the Patuxent River from
St. Mary’s and Prince George’s counties, have shorter courses than those
which drain into the Patuxent from Calvert County or into the Potomac
from Prince George’s, Charles, and St. Mary’s counties. A similar con-
trast is obvious between the streams which enter the Atlantic Ocean from
the Eastern Shore and those which enter Chesapeake Bay from the same
region.

The cause of this shortening of streams on the northeast side of these
divides is probably due not only to a tilting toward the southeast, but also
in a great measure, particularly along the Bay shore, to rapid wave erosion.
The streams draining the eastern slope of Calvert County and the north-
eastern slope of St. Mary’s and Prince George’s counties were at one time
longer, but the recession of the shore line has shortened their courses by
the cutting away of their lower valleys. This is very clearly shown along
the Calvert Cliffs where the waves have advanced so rapidly on the land
that the former heads of stream valleys are now left as unoccupied depres-
sions along the upper edge of the cliffs, while other streams cascade from
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the top of the precipice to the shore beneath, and still others more active
have been able to sink their valleys to the water’s edge by a very sharp
descent.

THE PiepyoXT PLATEAU

The Piedmont Plateau, which is the name applicd to the hill country
that borders the Coastal Plain on the west and cxtends thence to the foot
of the Appalachian Mountains, is a low plateau of complex origin whose
rolling surface is traversed by highlands and cut by valleys that at times
trench the uplands as deep gorges. From the fact that the physiographic
features of the Appalachian Region which lics to the westward are con-
temporaneous in origin with those of the Piedmont Plateau, it is reason-
able to suppose that no sharp line can be drawn between the two districts.
The boundary ean in fact with almost equal propriety be placed at the foot
of North Mountain as at the foot of the Catoctin Mountain, although, all
things considered, it has secmed best in Maryland to divide the two
regions at the point where the first pronounced mountain range is reached.

To the northward the Catoctin and Blue Ridge highlands, with their °
South Mountain cxtension in southern Pennslyvania, gradually decline
to the level of the lower plateau, and the surface of the Piedmont hill
country with higher lands of inconspicuous elevation extends to the foot
of the Alleghany ranges. To the southward, on the other hand, the Great
Valley is less pronounced, and the highlands of the Blue Ridge become a
conspieuous part of the great Appalachian Region. In the south also
the name Piedmont has become so widely intrenched in usage for the dis-
trict lying to the eastward of the Blue Ridge mountains that it has seemed
best to follow the same usage in Maryland.

THE DIVISIONS OF THE PIEDMONT PLATEAU

The Piedmont Plateau is divided into two regions called, respectively,
the Eastcrn Division and the Western Division, which are separated by
Parrs Ridge which gradually rises to an elevation of several hundred feet
above the general surface of the Piedmont Plateau. This highland has an
average elevation of 800 to 900 feet, rising to the northward in Carroll
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County and in the ncarby regions of Pennsylvania to 1100 feet, but
gradually declining southward across Howard and Montgomery counties
until it reaches the lowland clevations of the Piedmont Plateau toward
the Potomac Valley.

Parrs Ridge forms the divide between the streams flowing directly into
Chesapeake Bay and those flowing into the Potomac River. Among
the more important strcams entcring the Chesapeake from the eastern
division of the Piecdmont arc the Susquehanna, Bush, Gunpowder,
Patapsco, and Patuxent rivers. The western division is largely drained
by the Monocacy River and its tributaries, into the Potomac River.

THE PIEDMONT PENEPLAINS

The Piedmont Plateau is made up of remnants of old plains cut out of
the high plateau that formerly stretched across the distriet from the
Appalachian Region and passed beneath tide just beyond the edge of the
Coastal Plain, where it now forms the floor on which the Coastal Plain
scdiments rest. The eastern division is much less decply eroded than
the western, with the result that more frequently remnants of the oldest
plains are found in the former than in the latter district. On the other
hand, the later plains, but poorly developed along the castern margin of
the Piedmont, become gradually more pronounced westward, the youngest
plains being well defined in the drainage basins of the Monocacy and
along the Potomac. These old plains, now represented only by remnants
of their earlier surfaces, are technically known as peneplains by physiog-
raphers. A peneplain is the name given to an area that has been reduced
by erosion to approximately a level surface but little above the sea level
of the period of its formation, but which may still have unreduced knobs
or monadnocks in the interstream areas. Even where these monadnocks
have largely wasted away, the valley surfaces would naturally be somewhat
lower than the divides and would rise slowly to the sides of the valleys as
well as from the lower courses of all the streams to their heads. It is
important to keep these facts in mind when endeavoring to recomnstruct
the ancient peneplain surfaces from the remnants of the old plains that
are still left in the Piedmont district. It so happens that after the forma-




MARYLAND GEOLOGICAL SURVEY 179

tion of the oldest peneplain now represented, later erosion has only
resulted in the partial development of new plains, highlands, sometimes
of wide extent, still remaining as monadnocks in the interstream areas.

The several plains recognized in the Piedmont district are known as
the Schooley, the Weverton, the Harrisburg, and the Somerville pene-
plains, all of whieh, like the distriet in which they are developed, have
been traeed far beyond the confines of the state.

THE STREAM VALLEYS

The present streams are now found in valleys of variable depth that
trench the pencplain surfaces. In the eastern division of the Piedmont,
where the Harrisburg and Somerville plains are at best but poorly
developed, the streams appear for the most part as trenches in the
Weverton plain. In the western division, on the other hand, they are
found trenching the later peneplains, and in the lower Monoecaey and
Potomae valleys the relations of the streams to the Somerville peneplain
are elearly defined.

Some of these streams are more or less adjusted to the underlying
roeks, as in the ease of Jones Falls to the north of Baltimore; but a large
portion of them are diseordant, that is, seemingly unaffeeted by the rocks
over which they flow. In the eastern division of the Piedmont the streams
flow down the eastern slope of Parrs Ridge in approximately parallel
courses to Chesapeake Bay, and in many instanees the streams cut
aeross the roeks with little regard to their physieal echaraeters. In the ease
of the Monocacy and its tributaries we find that there has been little
adjustment of the channels, the streams taking their eourses aeross lime-
stones, phyllites, and shales indifferently.

In general, both the main strcams and their tributaries show drainage
patterns similar to those of the Coastal Plain, and it is not impossible that
the stream eourses may have been in many instanees superimposed on the
rocks at no distant time in the past through a mantle of Coastal Plain
sediments. Remnants of such a eover have been found far removed from

the main body of the Coastal Plain, even as far westward as the Great
Valley. ;
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THE APPALACHIAN REGION

The Appalachian Region borders the Piedmont Plateau upon the west
and extends to the western limits of the state. It consists of a series of
parallel mountain ranges with deep valleys which are cut nearly at right
angles by the Potomac River. Many of the ranges exceed 2000 feet in
elevation, while some reach 3000 and more in the western portion of the
district. The streams have been to a large extent adjusted to the rocks
over which they flow, although this is less evident in the case of the master
stream, the Potomac River, than of the tributaries.

THE DIVISIONS OF THE APPALACHIAN REGION

The Appalachian Region is divided into threc districts, known as the
Blue Ridge district, the Greater Appalachian Valley, composed of the
Great Valley and the Alleghany Ridges, and the Alleghany Plateau.
Each district presents certain marked physiographic characteristics that
separate it from the adjacent areas on the east and the west.

The Blue Ridge district consists of the Catoctin and Blue Ridge moun-
tains uniting to form the greater highland of South Mountain in the
southern part of Pennsylvania. Beginning with an elevation of 2000 fect
at the Maryland line this highland gradually declines southward to the
Potomac River, where it has an elevation of less than 1500 feet at Mary-
land Heights overlooking the Potomac Valley. The eastern border of this
district is formed by the Catoctin Mountain, which extends as an almost
unbroken highland from the Pennsylvania line to the Potomac River at
Point of Rocks. Succecding the Catoctin upon the west is the Middletown
Valley, which drains southward into thc Potomac River through the
Catoctin Creek. Along the western side of this district is the Blue Ridge
Mountain proper. It extends as a sharply defined range from the South
Mountain of Pennsylvania to the Potomac River which it rcaches at
Weverton. Itscrestsform the boundary line between Frederick and Wash-
ington counties. The Blue Ridge in Virginia is not the direct continu-
ation of the mountain so named in Maryland but of a smaller range, the
Elk Ridge, which adjoins the Blue Ridge on the west and reaches the
Potomac River at Maryland Heights opposite Harpers Ferry.
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The greater Appalachian Valley embraees all of the country lying
between the Blue Ridge on the cast and Dans Mountain, or the Alleghany
Tront, on the west. It adnits of a twofold division into the Great Valley
and the Alleghany Ridges. The Great Valley, known as the Hagerstown
Valley in Maryland, the Cumberland Valley in Pennsylvania, and the
Shenandoah Valley in the Virginias, is a broad lowland, the floor of whieh
averages from 500 to 600 feet in elevation, gradually inereasing in height
from the Potomae Valley toward the Pennsylvania line. It extends from
the Blue Ridge on the east to North Mountain on the west. It is drained
by the Antictam River on the eastern side and the Conococheague River
on the western side, both of these streams having their sourees in Pennsyl-
vania and flowing southward to the Potomae River. The Alleghany
Ridges, which extend from North Mountain to the Alleghany Front,
consist of a series of parallel ridges of varying clevations that extend from
north to south across the state. Among the more important are North
Mountain, Tonoloway Ridge, Sideling Hill, Town Iill, Green Mountain,
Warrior Mountain, Coilier Mountain, Martin Mountain, Nicholas Moun-
tain, Shriver Ridge, and Wills Mountain. Between them are valleys that
are drained mainly to the southward into the Potomae River. They vary
in eharaeter, some being narrow and deeply trenehed, while in others
broad, level-topped areas appear, the origin of which will be shortly
diseussed.

The Alleghany Plateau forms the western part of the Appalachian
Region and extends from the Alleghany Front to the western limits of
the state. This highland, like the districts which lie to the eastward, is
continued far beyond the confines of the state. T'o the southward it can be
traced through Virginia, Kentucky, and Tennessee to northern Alabaina,
where it is known under the name of the Cumberland Plateau. In Mary-
land this district consists of a broad highland across which ranges of
mountains extend from northeast to southwest, reaching clevations of
3000 fect and more at several points in Big Savage, Great Baekbone, and
Negro mountains. The leading ranges of the distriet are Dans Mountain,
Big Savage Mountain, Great Backbone Mountain, Negro Mountain,
Winding Ridge, and Laurel Hill. The streams flow in part to the south-
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ward or eastward, as the case may be, into the Potomac River, and in part
to the northward through the Youghiogheny Valley into the Monongahela
River, whenee the waters reach the sea through the Ohio and Missis-
sippi. The latter distriet eomprises mueh the larger part of Garrett
County.

THE APPALACHIAN PENEPLAINS

The Appalachian Region, like the Piedmont Plateau, is eomposed of
remnants of old plains whieh have been eut out from the high platean, now
represented by the level-topped erests of the highest ranges. The several
peneplains sueeced each other at different elevations, being represented
by the low erests or broad, level-topped valleys that are here and there pre-
served in the highland region.

The peneplains found represented in the Appalachian Region are the
eontinuations westward of the Piedmont peneplains and, like them, have
here and there above the aneient surfaees unreduced knobs or monadnocks
in what were probably interstream areas. As in the Piedmont distriet,
the peneplain surfaces rise gradually up the old streams and toward the
valley sides.

The Appalachian physiographie history is eomplicated by the faet that
the drainage of the area has evidently changed during the period of pene-
plain development, the Potomae drainage having gradually eneroached
upon that of the Youghiogheny to the westward. It is probable, therefore,
that the peneplains to the west of the Alleghany Front, as well as those
a short distanee to the east, eannot be readily eorrelated with those further
eastward. On aceount of the higher gradient of the Potomae and its head-
water tributaries compared with the Youghiogheny and the drainage basin
of whieh it is a part, an eneroachment of the former would, in aceordance
with known physiographic laws, naturally result. In this way certain
physiographic ineongruities and even biological peculiarities in the dis-
tribution of the faunas of the present day may be explained.

The peneplains reeognized in the Appalachian distriet are known as

the Sehooley, Weverton, Harrisburg, and Somerville plains, all of which
are found in the Piedmont distriet to the east.
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THE STREAM VALLEYS

The preéent valleys have trenched the peneplain surface to greater or
less depth. Along the Potomac the trenching was mainly post-Somerville,
but up the tributaries, where the Somerville peneplain gradually disap-
pears, the trenching was in part produced at the time of the formation of
the Somerville peneplain itself, and in some instances represents an even
longer period of cutting.

The streams are to a eonsidcrable cxtent adjusted to the present strue-
turc, producing what has been described as a trellis or grape-vine system.
At times wind-gaps are found cutting the crests of the mountains and
representing the location of the streams across the hard rocks before they
had been tapped by the tributary of some larger stream flowing along the
softer beds, generally in a direction at right angles to the original system.

At the point where the streams eross the hard sandstone ridges deep
gorges result, but in the softer beds the ehannels arc frequently wider, with
low banks on either side.

GEOLOGY

The geology like the physiography of this region shows an intimate
relationship to the adjacent areas to the north and south, so that its
complete intcrpretation can be gained only by taking into consideration
the great eastern border region of whieh it is not only geologieally but
geographically a part.

As has already becn pointed out, this territory falls naturally into three
sharply eontrasted provinees: an eastern eoastal plain bordering the
Atlantic Ocean and surrounding Chesapeake Bay ; a eentral plateau; and
a western region of mountains. These three main physiographie divisions
were found capable of further differentiation into seven topographie belts,
and these seven subordinate regions are each composed of a distinct series
of geological formations.

The separateness of the formations is less pronounced in the two divi-
sions of the Coastal Plain, although the northeast-southwest trend of the
neérly horizontal beds produces a predominance of the later Cenozoic
formations on the Eastern Shore and of the Mesozoie and early Cenozoie
deposits on the Western Shore.
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In the Piedmont Plateau the twofold charaeter of the province is more
marked geologically. On the eastern side of Parrs Ridge the ancient sedi-
ments are highly metamorphosed by a development of new textures and
minerals due to the recrystallization of the material under great pressure.
This division is also marked by the presenee of large masses of granular
igneous roek which eonsolidated at great depths beneath the surface of
the earth. On the western side of the median ridge the sediments are less
metamorphosed and less thoroughly reerystallized, although their original
textures have been more or less obliterated. There is also marked lack of
deep-seated igneous rocks which are here represented by smaller masses of
surface volcanies, both acid and basic, which have been less thoroughly
reerystallized than their analogues in the castern distriet. Along the
western border of this western district, between the Monocaey and the
mountains, the early Paleozoics have only slightly ehanged, the blue lime-
stones of the Frederick Valley resembling the contemporaneous imestones
of the Hagerstown Valley farther west. Immediately east of the mountains
the earlier rocks are covered with the slightly inelined unmetamorphosed
red and gray sandstones and conglomerates of Triassic age and intruded
by the diabase dikes of the same period.

The threefold division of the Appalachian Region corresponds approxi-
mately to the threefold division in the sequenee of the Paleozoic strata.
The Blue Ridge and Great Valley arc made up largely of Cambrian and
Ordovician beds, in places so devecloped or eroded as to expose the asso-
ciated igneous rocks; the Appalachian Mountains proper are made up of
folded Silurian and Devonian strata, each easily recognized by the char-
acteristic life-forms; while the Alleghany Pleateau is mainly eomposed
of more gently folded later Devonian and Carboniferous deposits, the
latter carrying the valuable coal seams of the Cumberland basin. °

T1E PIEDMONT PLATEAU

A clear understanding of the various formations found within the
limits of the Maryland portion of the Piedmont Platcau ean only be
gained through a consideration of the eonditions present throughout the
grcat Piedmont area of eastern North America, extending from Alabama
northward as far as New York. Throughout this region are exposed
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numerous highly crystalline gneisses and schists associated with crystal-
line limestone, quartzites, and igneous rocks here and there covered by
Triassic shales and sandstones.

RELATIONS OF THE EASTERN AND WESTERN DISTRICTS

The division of the Piedmont Plateau into an eastern district com-
posed of much metamorphosed, highly crystalline rocks, and a western
district characterized by less metamorphosed, so-called “ semi-crystal-
line,” rocks has long been recognized.

The rocks of the Piedmont of this area as a whole may be divided into
several groups, the highly crystalline metamorphic sedimentaries of the
eastern district, with their associated igneous rocks, their less altered
equivalents of Cambro-Ordovician age in the western district, with their
associated voleanic rocks, and the much younger sedimentary and igneous
rocks of the Mesozoic. The various rocks which are most prominently
developed will be more fully discussed in succeeding pages.

THE EASTERN DISTRICT

The rocks of the eastern district of the Piedmont show a clearly
established sequence which may also be recognized, in part at least, at
many points in the less well-known western district.

FORMATIONS OF THE EASTERN PIEDMONT PLATEAU
Paleozoic. SEDIMENTARY Rocks
Ordovician (?) .......o.vivnnnn.. Peachbottom slate.

Cardiff quartzite.
‘Wissahickon phyllites and schists.

Cambro-Ordovician (?) .......... Cockeysville marble.
Cambrian () ...coecinneensannns Setters quartzite and mica schist.
Archean.
Archean or Algonkian (?) ....... Baltimore gneiss (in part).
Aedonoic: IaNEOUS Rocks
RIIARBICH < ciai o« "are snare rsrarole = o o & siegors Diabase,.
Paleozoic-Archean ...............0... -Acid volcanics (meta-rhyolite).
Pegmatite.
Peridotite, pyroxenite, and serpentine.
Granites.

Gabbro, norite, and meta-gabbro.
Baltimore gneiss (in part).

13
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Highly Metamorphosed Sedimentary Rocks

The rocks lying east of Parrs Ridge and forming the eastern district
of the Piedmont, with the exception of a few dikes of Mesozoic diabase,
consist of metamorphosed sediments, and a diversified complex of intruded
igneous rocks which have themselves been more or less metamorphosed
from their original massive condition to schistose or laminated rocks.
Each of the metamorphosed formations, beginning with the oldest, will
be discussed in turn and then the various igneous rocks which represent
one or more periods of igneous activity of a common parent magma.

THE BarriMore GNEIss.—The oldest formation in this area is the
Baltimore gneiss, which occurs in several well-defined areas between the
Susquehanna and Potomac rivers. The easternmost of these Baltimore
gneiss occurrences is within the area of Cecil County, east of the Susque-
hanna River, and extends from this point southwestward, widening to an
area of five miles or more in breadth where it is overlain by Coastal
Plain deposits in Harford County. This formation is limited on either
side by igneous rocks.

The second area of Baltimore gneiss is found in an anticlinal dome,
15 miles long and 5 miles broad, lying on either side of the Northern
Central Railroad 10 miles south of the Mason and Dixon Line and 20
miles north of Baltimore. Three smaller areas occur in the vicinity of
Baltimore. Two of them are portions of anticlinal domes which are
either completely enclosed by overlying sediments or cut off by faults
and igneous rocks, while the third, underlying the northwestern part of
Baltimore City, is entirely surrounded by gabbro and other igneous
masses and is overlain in great measure by the Coastal Plain deposits.

The rocks in each of these arcas consist of highly crystalline gneisses
composed of quartz, feldspar, and mica, with accessory minerals, which
are so distributed as to produce well-marked, gray banded-gneisses, the
individual bands of which. vary from a fraction of an inch to several
feet, the average thickness, however, being quite slight. Some of these
bands are highly quartzose, resembling a micaceous quartzite ; others arc
rich in biotite or hornblende, producing dark schists, which in a hand

specimen are indistinguishable from metamorphosed igneous masses.
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Sometimes separated by an appreciable unconformity and at other
times separated by no apparent line, the Baltimore gneiss, unless bounded
by igneous rocks or faults, is overlain by the next succeeding formation.

THE SETTERS QUARTZITE.—The Setters quartzite occurs usually as a
narrow rim on the flanks of tlie areas of Baltimore gneiss, but is not con-
tinuous or always present.

The quartzite is a fine-grained, somewhat saccharoidal, thin-bedded
rock of white or cream eolor in its typical development along Setters
Ridge. At this point the beds are usually separated by thin films of
muscovite or sericite in small sparkling flakes. On the surface between
the individual beds are black tourmalines, which have been more or less
disturbed, as is shown by the stretching whieh they have undergone.
Locally, the rock may become very vitreous and massive. At other times
it beeomes more argillaceous, with a development of garnets, staurolite,
and other accessory minerals.

Tie CocxEYSVILLE MarBLE—The maximum development of the
Cockeysville marble is found in the synclinorium lying between the anti-
clines of Baltimore gneiss and quartzite about 10 miles north of Baltimore
City, and on the flanks of the anticlinal dome northeast of Reisterstown.
It is here found underlying the Wissahickon mica-schist, and overlying
the quartzite, the various formations recurring at the surface through
numerous foldings, the contact between the marble and the adjacent for-
mations lying very close to the present surface of the country. Southwest
from these larger areas of Cockeysville marble the formation may be
traced with little or no interruption in well-defined valleys to the vieinity
of Clarksville, in Howard County.

The marble occurring in these arcas is in the majority of instances rich
in magnesium and should be called a dolomite.

THE WISSARICKON PnyLniTEs aNXp ScHis1s.—The position which
this formation holds in the stratigraphic sequence of rocks appears very
clear in the district under discussion, where in each instance it is appar-
ently younger than the marble and consequently younger than both the
Setters quartzite and the Baltimore gneiss.
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The more crystalline garnet-mica gneisses and schists of the Wissa-
hickon lie east of the broad phyllite, or less crystalline phase, which
extends southwestward from the Susquehanna River to southeastern
Carroll Country.

North of the phyllite occurs a corresponding mass of the more crystal-
line Wissahickon schist. When, however, this is compared with the
rocks of the southern limb of the synclinorium, it is found that these
rocks average slightly less crystalline and less metamorphosed than the
corresponding rocks on the south. There is also a corresponding lack
of deep-seated igneous rocks. That they represent the same horizon
scems to be well established by the areal distribution of the various
masses, although it has been found impossible to carry the mapping of
individual beds more than a few miles along the strike, and hence it has
seemed inadvisable to attempt detailed representation on the maps. The
Wissahickon schists on the west side of the syncline of phyllites passes
southwesterly across the state, narrowing considerably in the southern
portion of Carroll County and widening somewhat in passing south-
ward to the Potomac River.

The areal distribution of the Wissahickon suggests an increased crys-
tallinity eastward and decreasing crystallinity westward. To the east-
ward are the deeper igneous rocks in large masses, on the west smaller
areas of surface volcanics. ’

The band of phyllite, scricitic, and chloritic schists forming a synclinal
trough extending from the Susquehanna southward, enters the state
from York County, Pennsylvania, continues as a belt, varying from
5 miles in breadth at the Susquehanna to about a mile at Whitehall, on
the Northern Central Railroad, whence it gradually widens southward
to an average breadth of 3 miles in the southern part of Carroll County.
The areal distribution indicaies a synclinal trough of considerable extent
and well-defined character, which is warped at its center, and plunging
northeastward and southwestward and reaching its maximum depth in
the vicinity of Delta, Pennsylvania, where the Cardiff quartzite-conglom-
erate and Peachbotlom slates are found folded within it.
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The rocks constituting the phyllite portion of the Wissahickon forma-
tion are essentially sericitic, chloritic, and occasionally talcose schists,

which clearly show their sedimentary origin, and have been less meta-
morphosed than the Wissahickon schists already described. They may be
regarded as an infolded, considerably younger series, or they may repre-

sent a less metamorphosed upper portion of the Wissahickon formation.
It scems probable that there is truth in both views, and during recent years
the impression has developed that in Maryland they represent the upper
portion of the Wissahickon formation, which has been less metamor-
phosed, but that they are not separated by any great interval from the more
crystalline Wissahickon schists which border them on either side, and from
which they cannot be separated by any sharp line.

Tue CarpiFF QUARTZITE~—The Cardiff quartzite and quartzose con-
glomerate occur as a small and rather insignificant formation in the
northeastern part of Harford County. They form a narrow band appar-
ently resting on the phyllite and underlying the Peachbottom slate,
wrapping around the latter and extending beyond its southwestern limits
to the valley of Broad Creek. It is this formation which yields numer-
ous boulders along the base of Slate Ridge. It is seldom well exposed
and is of limited extent.

THE PeacHBoTTOM SLATE—The Peachbottom slates extend as a
narrow strip within the limits of the Cardiff quartzite and pass beyond
it across the Susquehanna River into Lancaster County, Pennsylvania.
This formation is composed entirely of characteristic blue-black slates,
similar to the material put on the market, and the homogeneity of the
formation is now so complete that it is impossible to perceive within it
any succession of sedimentary beds.

Igneous Rocks

The metamorphosed sedimentary rocks already described constitute
only part of the area of the eastern district of the Maryland Piedmont.
Into them have been intruded vast masses of molten material which have
consolidated for the most part into two main types, gabbro and granite,
with smaller masses of peridotite, pyroxenite, and their alteration
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product serpentine, allied to the gabbros, and other smaller masses of
pegmatite and meta-rhyolite allied to the granite.

The geological period in which these masses were intruded is still
somewhat uncertain, depending upon the final determination of the age
of the Wissahickon formation, but the manncr in which they were formed
is rather satisfactorily cstablished.

Tur GABBRO, NORITE, AND META-GABBRO.—The oldest, as well as the
most cxtensive, of these igncous rocks which intruded the Baltimore
gneiss and other existing rocks is the gabbro. There are three main
areas of these rocks—the Stony Forest area of Harford and Cecil counties ;
the great belt or sheet which cxtends from the north of Conowingo, on
the Susquehanna River, in a south-southwest direction to Baltimore City;
and the irregular intrusive area which is mainly developed to the west of
Baltimore and extends thence as far south as Laurel.

TuE GrANITES.—The second in extent and the first in commercial
importanee among the igneous rocks of the eastern Piedmont are the
granites. They are found in richest development about Port Deposit and
Frenchtown on the Susquchanna River; at Woodstoek and Ellicott City
on the Patapseo River; at Guilford on one of the branches of the Patuxent
River; near Washington on the Potomae; and in the great lenticular
area extending northward from the latter point to Sykesville on the main
line of the Baltimore and Ohio Railroad. In these arcas are active
quarries furnishing high-class building stone. Besidcs these major masses
are smaller ones, as at Cockeysville and Franklinville, which have not been
developed commercially.

THE PERIDOTITE, PYROXENITE, AND SERPENTINE.—The third type of
eruptive rocks which penetrated the gneiss eomplex is younger than the
preceding, but genetically allied to the gabbro. These two types arc
conneeted by many intermediate varieties; and these more basic rocks,
which break through the gabbros as well as through the gneiss, may be
regarded as having resulted from the gabbro magma which had become
relatively poor in alumina, or in alumina and silica. The absence of
alumina would prevent the formation of feldspar, and hence in the first
case crystallization produced an aggregate of pyroxene called pyrozenite;
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while in the second case an aggregate of olivine and pyroxene with more
or less magnetite was the result. This type is called peridotite.

The two non-feldspathic types of cruptive rocks, pyroxenite and peri-
dotite, arc peculiarly subject to alteration. The pyroxene, when it occurs
alone, tends to pass into secondary hornblende, and this in turn gives
rise to tale. This is the origin of some of the extensive beds of steatite
in castern Maryland and Virginia. The talc is always mixed with more
or less pale fibrous hornblende (tremolite) and chlorite. When, as in
the peridotite, olivene accompanies the pyroxene, especially if it is
bronzite, the rock tends to form serpentine instead of tale.

Both types of non-feldspathic eruptives are very intimately associated.
They usually do not cover large areas, but occur in small lenticular
patches. Varieties intermediate between the two extremes are common,
so that the two alteration products, steatite and serpentine, are even more
intimately mingled than the rocks themselves. These ultra-basic rocks are
most abundantly developed in the scrpentine arca of Harford County
which extends southwesterly across a corner of Cecil County from the
“State line” serpentine area of Lancaster County to the vicinity of
Jarrettsville. Other areas of considerable extent occur northwest of
Baltimore, as at Bare Hills and Soldiers Delight, and in Montgomery
County in the vicinity of Gaithersburg.

TrE PEeMATITE—The pegmatites, which arc coarse-grained aggre-
gates of quartz, feldspar, and occasional accessory rarer minerals, prob-
ably represent the last products of the consolidation of the magmatic
reservoir from which all the igneous rocks of this region were originally
derived. They are the richest in silica, alumina, and the alkalies, poorest
In iron and magnesium, and coarsest in grain. These features suggest
that they were formed when the residual magma, still highly heated, was
scarcely more than an aqueous solution of the constituents which these
rocks contain. They fill the cracks due to the contraction of the cooling
rocks or orogenic movements, and are found most abundantly along the
borders of the other igneous masscs. This is especially true for the
edges of the serpentine and gabbro masses and on the borders of the
granitic areas. They occur irregularly through the rocks and their
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presence is usually indicated by an abundance of boulders or white chalk-
like streaks in the roadside cuttings. They are abundantly developed in
the valley of the Patapsco in Baltimore, Howard, and Carroll counties
and along the Susquehanna in the vicinity of Castleton and Conowingo,
where they are of sufficient size and purity to become of some commercial
importance as the source of feldspar and “ flint ” used in pottery works.

THE Acip VorcANIos (META-RHYOLITE).—Along the lower Susque-
hanna gorge in the vicinity of Frenchtown and Havre de Grace are a
few dark colored rocks of greenish hue due to their contained epidote.
These “ greenstones ” occur in small dikes cutting the adjoining rocks
and may be traced away from the river on either side but especially to
the eastward in Cecil County. They are of little areal importance hut are
of considerable interest since they represent almost the only evidence of
former voleanic activity in the eastern district of Maryland.

TaE MES0zo1c DI1aBASE intrudes all of the older crystalline rocks in
a series of dikes that may be traced with occasional interruptions across
the entire eastern district of the Piedmont. The rock is a typical Mesozoic
diabase presenting no unusual features. It is seldom well-exposed, the
courses of the dikes being marked by deep red soil and dark red or brown
rounded boulders of ““ trap.”

THE WESTERN DISTRICT

The rocks of the western district, while much less thoroughly known
than are those of the eastern district, show among themselves a sequence
which is strikingly in harmony with that discovered in the eastern district.
On the eastern side of the western district the rocks are scarcely distin-
guishable from those of the eastern district, but in the western part of the
district the rocks.are much less metamorphosed. There the limestones
of the Frederick Valley and the underlying quartzite of the mountains are
indistinguishable from the corresponding rocks on the western side of the
Blue Ridge. Moreover, the limestones are fossiliferous and show clearly
that their age is the same as that of the limestones of the Shenandoah
Valley. The rocks of the eastern side of the district are progressively more
metamorphosed eastward and are practically devoid of fossils. The
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natural interpretation is that these rocks are younger than the limestones
of the Frederick Valley, since the latter are dipping to the eastward
beneath the mass of micaceous argyllites and sandstones. The frequent
appearance of limestone valleys indicates that the structure is not simple
and the finding of volcanic rocks similar to those of the Blue Ridge
requires that judgment regarding the actual age of these eastern rocks be
held in abcyance until the area has been mapped in detail.

At the present time it is possible to recognize the following types of
rocks:

FORMATIONS OF THE WESTERN PIEDMONT PLATEAU
SEDIMENTARY ROCKS

Western Side Eastern Side
Mesozoic.
050 17 ) (T P Y Newark Formation.
Paleozoic.
Cambro-Ordovician ..... Shenandoah Schists and
Limestone. Argyllites.
Marbles and
Limestones.
Cambrian ....coeveevens ‘Weverton Quartzites and
Sandstone. Schists.
Masoraicy IoveEoUs ROCKS
PrimSBIC. o ijessessdeeae Diabase. Diabase.
ANGCHEINT - 1es o« ool Selerelsle Basic volcanics.] Basic and
Acid volcanics. | Acid volcanics.

Sedimentary Rocks

THE QUARTZITES AND SCHISTS.—Areas of quartzite, chicfly in ridges
more or less timbered, have been occasionally found in the preliminary
study of the western district of the Piedmont. They appear to be
similar lithologically to the Weverton sandstones of the mountains on
the west. The stratigraphic position of these siliceous rocks with rela-
tion to the marbles and limestones has not been established. At times
they appear to be above the latter and at other times below them.

TuE MarBLES.—The highly calcareous rocks here referred to embrace
those lying east of the Frederick Valley. They are more crystalline than
are those of the latter locality and are, so far as is known, devoid of
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fossils. Whether or not they are local areas of more highly metamor-
phosed limestones of Shenandoah age has not been definitely settled, but
this conclusion appears to be the one naturally suggested by the areal
distribution of the marble exposures.

These marbles, which are frequently beautifully colored, oceur in long
narrow valleys, especially in the region of the Western Maryland Rail-
road. Exposures arc few, owing to their relative weakness, and most
of the areas underlain by these rocks are excellent farming lands.

Tue ScHists AND ARGYLLITES.—Clearly overlying the marbles and
separated from them by unconformities are certain schists and argyllites,
part of the mass formerly called phyllites.

TrE WEVERTON SANDSTONE.—Isolated areas of quartzitic sandstone
similar to the sandstone of the mountains are developed along the castern
side of the Monocacy Valley in Frederick County. The most extensive
deposit of this formation occurs in Sugar Loaf Mountain, near the boun-
dary of Montgomery County. Here the sandstone is very homogeneous,
fine grained, and compact, and very light in color.

THE SHENANDOAH LIMESTONE.—Along the extreme western border of
the plateau country in the Frederick Valley is an extensive development
of Shenandoah limestone similar to the more extensive development of
this formation in the Hagerstown Valley.

Tre Newark FormarioN.—The rocks of Triassic age are mainly
confined to the western margin of the Piedmont Plateau and are repre-
sented by both sedimentary and eruptive materials. The deposits of the
Newark formation unconformably overlie the limestone and phyllite
which have been above described and cover a considerable area. Begin-
ning as a belt some 10 miles in width in northern Carroll and Frederick
counties, the formation gradually narrows toward the south, until in
the region of Frederick its full width does not exceed 1 mile, while at one
point directly to the west of Frederick the continuity of the beds is com-
pletely broken. Farther southward in western Montgomery County the
belt of Newark deposits again broadens to a width of several miles.

The rocks of this formation consist largely of red and gray sandstones
and conglomerates of both siliceous and calcareous varieties.
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Igneous Rocks

THE Basic Vorcanics in the Piedmont and in the mountains scem
to be remarkably alike. They are essentially bluish-green with white
masses of epidote and quartz which on exposure become dull gray or
yellow. The honeycombed or amygdaloidal character of many of the
masses increases the individuality of these rocks which usually form
rough surfaced ledges or areas thickly strewn with characteristic boulders.
The original character of these basic volcanics was that of a diabase or
andesite, but the subsequent metamorphism which they have suffered has
often rendered them schistose and obscured their original appearance.

Tue Acip VorLcaNics.—When only slightly metamorphosed, as in
certain localities in the Blue Ridge, the acid volcanics are close-grained,
dark bluish-gray or purplish rocks, frequently speckled with small feld-
spar phenocrysts. In the Piedmont occurrcnees, however, these highly
siliceous volcanics have usually been modified by pressure until, in extreme
instances, they arc fissile slates. In the quarry, they may appear solid
and massive and flecked with feldspars, but even here the schistosity is
generally evident.

These same rocks occupy considerable arcas in the mountains, but here
their higher altitude and inaccessibility render them less important.
The unconformity between these phyllitic meta-rhyolites and the over-
lying rocks is seen by the frequent absence of one or more of the younger
formations.

TuE Diasase—The sandstones and shales of the Newark formation,
as well as the rocks of earlier age, are found penetrated by dikes of the
igncous rock diabase. These dikes extend aeross the area, for the most
part, in a north-south direetion, and throughout central Frederick and
Carroll counties, where the covering of sandstones and shales las been
removed, arc found penetrating the limestones and phyllites. The diabase
decomposes with considerable rapidity, although the surface is generally
covered with large boulders of undecayed material which show character-
istic weathering.
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THE ArPALACHIAN REGION

The geology of the Appalachian Region, as in the case of the Piedmont
Plateau, cannot be fully comprehended without taking into consider-
ation the great belt of which it forms a part. The beds of sediments which
form the limestones, sandstones, and shales of the Appalachian moun-
tains were deposited in a wide, long trough, which once extended from
north to south throughout the region now occupied by the mountains.
This trough was undergoing gradual depression through most of Paleo-
zoic time, until many thousands of feet of conformable beds had accu-
mulated in it, mainly as the debris of a continental mass lying to the east.

This vast accumulation, at the close of Paleozoic time, was so com-
pressed as to be forced up into a series of great folds. 'The present
Appalachians are merely the remains of these ancient folds worn down
by natural processes through many successive periods. It is by no means
certain that the mountain crests ever stood higher than at present, for
from the moment the land rose above the sea the forces of denudation
became active, and with varying intensity have continued to the present
day. The great folds have been from time to time planed down, to be
again sculptured as the result of elevatory movements. The compressive
force which raised these mountains probably acted from the east toward
the west, since the most intense disturbance is always observable in the
eastern portion of the range and dies away gradually into the central
plains. A secondary result attributed to this action from the east, is
that all the folds are tipped toward the west and all the great faults
show a thrust in the same direction. In consequence of this the older
sediments are toward the east and the younger toward the west, although
the more or less abrupt folds into which they were thrown, when raised
into a mountain chain, have since been cut off by erosion in such a
manner as to show a repeated succession of strata and at the same time
to present in portions of the eastern border area rocks of still earlier age.

The section made by Maryland across the Appalachian system between
the Frederick Valley and the western line of Garrett County presents
an almost complete series of these various formations. As has been

already pointed out, the mountain system of Maryland is divisible into




MARYLAND (GEOLOGICAL SURVEY 197

three distinct physiographic and geologic districts, but as the features
of each division appear to some extent repeated in that which is adjacent
to it, it seems more desirable to treat the geology of the Appalachian
Region as a unit, and describe under each formation its distribution,
character, and structure. Reference to the map will show the relations
which these formations bear to the several geographic divisions.

"The following divisions are recognized in the rocks of the Appalachian

Kegion:
FORMATIONS OF THE APPALACHIAN REGION

SEDIMENTARY ROCKS
Paleozoic.
Permian (?)
Carboniferous.
Pennsylvanian Monongahela
Conemaugh
Allegheny
Pottsville
Mississippian Mauch Chunk.
Greenbrier.
Pocono.

= Coal Measures.

Devonian.
Upper Devonian Hampshire.
Jennings.
Chemung.
Portage.
Genesee.
Middle Devonian Romney.
Hamilton.
Marcellus.
Lower Devonian Oriskany.
Helderberg.
Becraft.
New Scotland.
Coeymans. i
Silurian Tonoloway.
Wills Creek.
McKenzie.
Clinton.
Tuscarora.
Ordovician Juniata.
Martinsburg.
Chambersburg.
Stones River.
Beekmantown.
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Cambrian..... s ... 0. Conococheague,
Elbrook.
‘Waynesboro.
Tomstown.
Antietam.
Harpers.
Weverton.
Loudon.

IaNEOUS RoOCKS

Paleozoic-Archean ........ Granites.
Basie voleanics.
Acid volecanics.

SEDIMENTARY ROCKS

THE CAMBLRIAN PERIOD

The rocks of the Cambrian are confined to the eastern division of the
Appalachian Region, previously deseribed as comprising the Blue Ridge
and Great Valley, and cover considerable areas in Frederick and Wash-
ington counties. They consist of sedimentary materials that have becen
much metamorphosed since they were deposited, and also subjected to
marked structural disturbances, rendering their relations diffienlt of
interpretation.

Lower Cambrian Sandstones and Shales

Tae LoupoN FoxraarioN.—The Loudon formation, so called from its
typical development in Loudon County, Virginia, is represented in Mary-
land in long, narrow belts of rock accompanying the mountain ridges,
and found in the Catoctin Mountain, the Blue Ridge, and the Elk Ridge.
The deposits consist largely of a fine, dark slate with limestones, shales,
sandstones, and conglomerates.  The coarser and thicker deposits are
found in narrow synclines npon the surface of the pre-Cambrian rocks;
the thinner and finer beds arc in the synclines which are overlain by the
Weverton sandstone. The limestones occur in the form of lenses in the
slate and are best developed along the eastern side of the district just to
the west of the Catoctin Mountain, where they are generally highly meta-
morphosed. Beds of sandstone occur in the Loudon formation, although

more prominently developed to the south of the Potomac River. The
L]
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thickness of the formation is very variable, ranging from a few to over
500 feet.

The formation as a whole has been much metamorphosed, alteration
being most apparent in the argillaceous beds, which have been changed
into slates and schists, all traccs of the original bedding being frequently
lost. The slate readily decomposes, forming low ground, but the more
siliceous rocks commonly occur as small hills or ridges.

Tae WEvERToN ForMaTION.—The Weverton formation, so called from
1ts occurrence near Weverton, at the point where the Blue Ridge reaches
the Potomac River, consists of massive beds of fine, pure sandstone,
quartzite, and conglomerates. They are usually white, the coarser beds
somewhat gray. In the Blue Ridge the sandstones are streaked with black
and bluish bands. The deposits arc mainly composcd of quartz grains,
which arc well worn and washed quite clean of fine argillaceous materials,
They at times show cross-bedding, which indicates that the formation was
largely laid down in shallow water. The thickness of the formation is
about 200 fect.

The Weverton sandstonc has been subjected to but little metamorphism,
as the quartz particles which comprise the deposits do not afford materials
which admit of much altcration. Slight schistosity is evident in the
southern part of the Cactoctin Mountain. The sandstone decays slowly
and generally forms projecting ledges on the surface of the country.

Tur Harrers FormaTioN.—The Harpers formation, so called from its
typical occurrence at Harper’s Ferry, is composed largely of sandy shales
with a few sandstone layers imbedded in its upper portion. The shales
are of a dull bluish-gray color when fresh, and weather to a light greenish-
gray. Argillaceous materials predominate, with frequent small grains of
quartz and feldspar, while other materials derived from the pre-Cambrian
volcanics appear sparingly. The thickness of the Harpers formation is
difficult to determine, owing to the absence of any complete section of it.
Its outcrops arc everywhere included between faults which have cut off
intermediate thicknesses. It has been estimated, as the result of a number
of measurcments, to have a probable thickness of 2700 feet.
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The shales have been subjected everywhere to considerable alteration,
the feldspathic materials being partially recrystallized into quartz and
mica, with the development of schistosity. The metamorphism is much
more pronounced along the eastern border, in the Catoctin area, where the
change has proceeded so far as to produce a mica-schist in which small
quartz lenses are developed between the layers. Decomposition has
affected the shale to considerable depths, the argillaceous materials fur-
nishing a sufficient amount of clay to produce a soil of some value, but on
steep slopes it is easily washed.

THE ANTIETAM FoRMATION.—The Antictam formation receives its
uame from Antietam Creek, along the tributaries of which the dcposits
of this formation are most typically developed. The rock is a sandstone
which grades below by gradual transitions into the Harpers shale. The
sandstone is composed of small grains of white quartzite well worn and
sorted, and it contains a small percentage of carbonate of lime. Its color
is almost invariably of a dull brown. The formation has a thickness of
about 500 feet.

The Antietam sandstone shows little alteration in its typical area, but
east of Catoctin Mountain there are some very siliceous schists that may
possibly represent it. The more calcareous varieties weather readily,
but numerous blocks of the sandstone generally strew the surface.

Middle and Upper Cambrian Limestones
The Shenandoah Limestone (Lower Part)

The Shenandoah limestone, so called from the fact that it forms the
floor of the Shenandoah Valley, a part of the Great Valley above described,
is composed of a great series of blue and gray limestones and dolomites in
which locally slates and sandy shales are present. In certain places in
eastern Washington County beds of pure fine-grained white marble are
also found. The thickness of the entire Shenadoah limestone is estimated
to reach approximately 10,000 feet. The upper 4000 feet of this forma-
tion is of Ordovician age as shown by fossils, while the lower 6000 feet
is referred to the Cambrian. Recent investigations in Maryland have

shown that the limestone comprises scven distinct stratigraphic units, so
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that the term Shenandoah limestone will in the future be retained only as
a group name. The following divisions have been referred to Cambrian
time:

THE ToMsTowN LiMesToNE.—Drab to white magnesian limestone with
thick beds of pink and pearl-colored marble. Thickness of this division,
1000 feet. Occupies valley at foot of Blue Ridge. Lower Cambrian.

THE WAYNESBORO SHALE AND SANDSTONE.—Purple to gray shale and
flaggy sandstones. Middle Cambrian fossils. 1000 fcet thick. Forms
narrow elongate hills in area of Tomstown limestone.

THE KLBROOK LIMESTONE—Massive bluish-gray magnesian limestone
in the middle with gray shaly limestone and shale above and below.
Occupies an area less than a mile wide, running northeast to southwest

along a line about 5 miles east of Hagerstown. 3000 feet thick. Middle
Cambrian,

THE CONOCOCHEAGUE LIMESTONE—R000 feet thick. Thin-bedded
blue limestonce banded with siliceous lamin that weathers out into slaty
or shaly fragments. Edgewise conglomerate abundant in certain layers,

cspecially at the base. Scoriaceous chert, sandy oélites, and Cryptozoon
proliferum characteristic of the basal beds. Occupies a band scveral miles
wide along northeast-southivest line, scveral miles east of Hagerstown and
a smaller arca in the valley cast of North Mountain.

The limestone deposits have been but little altered, but the shaly beds
have been generally more metamorphosed with the production of mica,
which causes a more or less clearly defined schistosity. The decay of the
limestone through solution has left an insoluble residuum of red clay,
through which protrude at times beds of harder materials. The more
rapid solution of the Shenandoah limestone than the rocks of the other
formations has produced the broad fertile Hagerstown Valley. Similar
deposits also underlie much of the Frederick Valley as well.

THE ORDOVICIAN PERIOD

The rocks of the Ordovician period occur in both the Frederick Valley
and the Great Valley in association with the Shenandoah limestone
(lower part) just described. They consist of sedimentary materials that

14
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have been on the whole much folded and at places are faulted. This period
comprises two divisions known respectively as the Shenandoah limestone
(upper part) and the Martinsburg shale.

Lower and Middle Ordovician Limestones
The Shenandoah Limestone (Upper Part)

The Shenandoah limestone, which has already been described in the
previous paragraphs-as in part of Ordovician age, contains a fauna of
fossil brachiopods, gastropods, corals, and crinoids in its upper members.
The line of separation between the Cambrian and Ordovician portions of
this limestone can always be definitely determined by the siliceous lime-
stone member (Stonehenge) at the base of the Beekmantown, which
forms a characteristic hilly topography.

THE BEERMANTOWN LIMESTONE.—Drab magnesian and siliceous lime-
stones containing Beekmantown fossils. Entire division 2300 feet thick.
Occupies large areas east and west of the shale belt.

Trae StonEs River LiMesToNE.—Homogeneous, dove-colored, pure
limestone, somewhat fossiliferous, 1000 fect thick. Occurs in narrow
bands east and west of the great shale belt which occupies the middle por-
tion of the Great Valley. ‘

Tuae CHAMBERSBURG LiMESTONE—Crystalline, fossiliferous, thin-
bedded limestone, mainly of Black River age, 300 feet thick.

Upper Ordovician Shales and Sandstones

THE MarTiNsBURG ForMAaTION (Utica-Eden), so called from its typi-
cal development in the vicinity of Martinsburg, West Virginia, occurs in
several areas along the western border of the Hagerstown Valley and in
the region immediately adjacent to it upon the west. This formation con-
sists of sandstone at the top and of black and gray calcareous and argil-
laceous shales at the basc, which are fine-grained and show but slight
variations within the limits of the State of Maryland. The shales bear
from 5 to 20 per cent of carbonate of lime. The deposits were formed in
shallow seas which contained graptolites, corals, brachiopods, and trilo-
bites which have left some fossil remains. The fauna comprises that of
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the Utica and Eden shales of New York and the Ohio Valley. The thick-
ness of the formation is about 2000 feet. At the top of the Martinsburg
and below the Juniata are several hundred feet of sandstones and sandy
shales containing fossils of the Maysville formation of the Ohio Valley.

There has been but slight alteration in the shale, which is usually not
sufficient to obscure the bedding which, however, was never sharply marked.
The rocks of this formation have suffered considerable decay as the result
of the solution of the carbonate of lime contained in them.

Tae Juviara FormaTioN (red Medina), so called from its typical
occurrence upon the Juniata River in Pennsylvania, is limited to the
western porticn of the central division of the Appalachian Region, in
western Allegany County. It is best developed in “The Narrows” of
Wills Mountain to the northwest of Cumberland. The formation consists
of alternating shales and sandstones of a deep red color. No fossils have
been observed in it in Maryland. The formation has a thickness in Wills
Mountain of over 600 feet.

THE SILURIAN PERIOD

The rocks of the Silurian period occur to the west of the deposits of
Ordovician age just described, entering into the formation of the Appa-
lachian Mountains in association with strata of Devonian age. They
have been less metamorphosed and less faulted than the strata of the
older formations. Five divisions have been recognized in the sequence
of Silurian deposits, known respectively as the Juniata, Tuscarora, Clin-
ton, Niagara, and Cayuga formations. ;

TxE TuscaRoRA FoRMATION, so called from its development in Tusca-
rora Mountain in Pennsylvania, is found at widely separ:ated points in the
Appalachian district. Upon the east it enters into the formation of
North Mountain, the most eastern ridge of the central Appalachians, and
upon the west forms Wills Mountain just to the west of Cumberland, and
also occurs at several points in the intervening country. The rock is
chiefly sandstone, which is hard and massive, generally white or gray in

color, and consists for the most part of coarse quartz grains. The deposits
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of the Tuscarora formation have been subjected to little alteration and the
hard sandstone stands out as ridges upon the surface.

TaE CLINTON FORMATION is named from its exposure at Clinton, New
York. It is confined to the central Appalachian Region in Maryland,
.occurring in three, narrow, isolated belts west of Hanecock, Washington
County, and in three V-shaped areas in Allegany County about the Wills
Mountain, Evitts Mountain, and Tussey’s Mountain anticlines. It is
composed of shales of a grayish-olive to reddish color interbedded with
thin sandstones, which give place to thin-bedded limestones near the top
of the formation. Two beds of iron orc (hematite) of a deep red color
are contained in it, one 6 inches to 30 feet thick occurring near its base,
and another about 1 foot thick near its summit. The latter usually
overlies a heavy quartzitic sandstone. The original character of these
two bands of iron ore was probably that of a highly ferruginous fossilifer-
ous limestone from which the calcium carbonate has been removed by
solution. The shale between the iron-ore beds usually suffers much
erosion, producing characteristic valleys.

TuE MoKENzIE FORMATION consists of interbedded shale and limestone
which weathers to a fertile soil. The formation occupies valleys which
lie between the hard sandstone of the Wills Creek formation and the top
of the Clinton. It receives its name from McKenzie Station on the
Baltimore and Ohio Railroad southwest of Cumberland. It is 250 to 275
feet thick.

TxE WirLs CREEK FORMATION consists of calcareous shales and argil-
laceous limestone in addition to which it contains several beds of sand-
stone. Some of the limestone contains clay in such proportion as to yield
a natural cement rock of which four beds are found in Allegany County.
The lower part of the formation consists of red sandstone and shale
known as the Bloomsburg sandstone which contrasts sharply with the
overlying gray rocks. The Bloomsburg sandstone forms a prominent
ridge where it outerops upon the surface. The overlying strata weather to
a fertile soil. This formation receives its name from Wills Creek in
Cumberland. It is 450 to 500 feet thick.
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Tne ToNoLowaYy ForMATION consists of interbedded limestone and
calcareous shale. The limestone is characteristically thin-bedded and
weathers to small, hard pieces upon the surface of the ground. The strata
give rise to a characteristic reddish soil. This formation receives its name
from Tonoloway Ridge in Washington County. It is 600 feet thick.

THE DEVONIAN PERIOD

The deposits of Devonian age enter, together with the Silurian rocks,
into the formation of the central division of the Appalachian Region,
and together with the Carboniferous deposits, into the formation of the
Alleghany Plateau. They consist of sedimentary materials that have
been but little altered since they were deposited, although in places
subjected to considerable structural disturbances. Three divisions are
recognized in the strata of Devonian age known respectively as the
Lower Devonian, Middle Devonian, and Upper Devonian.

The deposits of Lower Devonian age comprise two divisions known
respectively as the Helderberg formation and the Oriskany formation.

Ture HELDERBERG FORMATION is named from its exposure in the
Helderberg Mountains, New York. It occurs in the central Appalachian
Region, being exposed west of North Mountain and west of Hancock in
Washington County, and upon the Wills Mountain, Evitts Mountain,
and Tussey’s Mountain anticlines in Allegany County, in association with
the formation last described. It consists of limestones usually purer and
more massive than those of the Upper Silurian formation, together with
some shales. It comprises three divisions in Maryland, known respectively
as the Coeymans, New Scotland, and Becraft members of the Helderberg
formation. Of these members, the last is restricted to the region about
Cherry Run, West Virginia.

THE ORISKANY FORMATION is named from its exposure at Oriskany
Falls, New York. It is confined to the central division of the Appalachian
Region in western Washington and Allegany counties. The deposits of
the Oriskany formation are typically rather coarse-grained, somewhat
friable sandstones, white or yellow in color. At times the materials
become very coarse-grained, resulting in a clearly defined conglomerate,
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while at other times, especially in the western portion of the area, the
materials are fine-grained, with here and there interstratified layers of
coarser materials. These deposits afford excellent glass sand.

One division is recognized in the Middle Devonian deposits, known
as the Romney formation.

THE RoMNEY ForMATION, so called from its exposure at Romney,
West Virginia, is confined to the central division of the Appalachian
Region, and occupies very much the same areas as those given above for
the Oriskany sandstone. It comprises two divisions known respectively
as the Marcellus and Hamilton members of the Romney formation.

The Marcellus member, so called from its typical exposure at Mar-
cellus, New York, consists of thin, fissile, black shales, which weather
into thin, flat, black plates. Several thin bands of limestone frequently
occur some distance above its base. It contains numerous fossils charac-
teristic of the Marcellus formation of New York. Its thickmess is about
one-third that of the entire Romney formation.

The Hamilton member, so called from its typical exposure at Hamil-
ton, New York, consists of black shales containing, usually, two heavy
beds of sandstone, one of which is near the middle and the other near the
top of this division. The upper part of the shales weather into yellow to
brown, hackly fragments which are highly characteristic of the Hamilton.
The lower part weathers into thin, dark plates, often closely resembling
those of the Marcellus shales. Eastward near Elbow Ridge a conglom-
erate develops in this member, while west of Wills Mountain the entire
Romney formation thins, the sandstones becoming greatly reduced in
volume.

Fossils abound in this division, especially in its upper half, including
many species characteristic of the Hamilton of New York. Its thickness
is about two-thirds that of the entire Romney formation.

The strata of Upper Devonian age contain two divisions termed,
respectively, the Jennings and the Hampshire formations.

THE JENNINGS FORMATION, so called from its development at Jennings
Gap, Virginia, is found both throughout the central and western divisions
of the Appalachian Region. Within the Appalachian Mountains proper
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it is frequently repeated throughout western Washington and Allegany
counties and occurs as the oldest formation represented in the Allegany
Plateau of Garrett County. It underlies the well-known “glades.” It
comprises three divisions known respectively as the Genesee, Portage,
and Chemung members of the Jennings formation.

The Genesee member consists of a deep-black, fissile shale weathering
into flat, black plates, and often exhibits pronounced jointing.

The Portage member consists of olive-green to gray shales, alternating
with thin, fine-grained micaccous sandstones. The shales weather into
thin, flat plates which contrast with the hackly fragments of the Romney
shales below, while it is also more resistant to weathering.

The Chemung member consists of olive-green to brownish-red shales
and sandstones. A conglomerate occurs near its base in Washington
County, while a second conglomerate is found 500 to 600 feet below its
summit in numecrous localities, forming well-marked ridges.

Toe Hampsuire ForMarioN (Catskill in part).—The Hampshire
formation, so called from Hampshire County, West Virginia, occurs both
in the central and in the western portion of the Appalachian Region.
It is best developed in the western portion of Allegany and Garrett
counties. The deposits of the Hampshire formation consist principally
of thin-bedded sandstones, separated by fine-grained shales, although at
times the sandstones become thick-bedded, and may merge gradually into
the shales. Shales predominate in the upper portion.

THE CARBONIFEROUS PERIOD

The roeks of the Carboniferous period are confined to the western divi-
sion of the Appalachian Region, where they largely constitute the Alle-
ghany Plateau, and are found in western Allegany and Garrett counties.
Two divisions are recognized, known respectively as the Mississippian
and the Pennsylvanian.

The Mississippian

Three divisions are represented in the deposits of Mississippian age,
known as the Pocono, Greenbrier, and Mauch Chunk formations.
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TuE Pocono FormarioNn.—The Pocono formation, so called from
Pocono, Pennsylvania, is the basal member of the Carboniferous and
direetly overlies the Hampshire formation above described. It oeeurs in
a series of narrow belts which extend from northeast to southwest through
western Allegany and Garrett counties. The Pocono formation consists
mainly of hard, thin-bedded, flaggy sandstone, whieh is seldom eoarse-
grained, although in a few instanees slightly conglomeritic. Thin layers
of black shale and coaly streaks, in which plant remains are sometimes
preserved, oeeur in some loealities, although not a eonspicuous feature of
the formation.

THE GrEENBRIER ForMATION.—The Greenbrier formation, so ealled
from Greenbrier County, West Virginia, occurs in very much the same
areas in western Allegany and Garrett counties. The deposits eonsist

'mainly of limestone strata in which are interbedded shales and some
sandstones. The limestones are more sandy toward the base.

TrE Mavon CHUNK ForMaTION (Canaan).—The Mauch Chunk for-
mation, so called from Mauch Chunk, Pennsylvania, flanks the ridges of
western Allegany and Garrett counties and grades gradually downward
into the Greenbrier deposits. The strata consist ehiefly of red shales,
interstratified with flaggy, red-brown, fine-grained sandstones. The sand-
stone is at times micaceous. Thin beds of dark carbonaceous shales occur
at times near the top of the formation.

The Pennsylvanian

Four divisions are recognized in the strata of Pennsylvanian age known
as the Pottsville, Allegheny, Conemaugh, and Monongahela formations.

TaE PorrsviLLE ForMaTION, S0 called from Pottsville, Pennsylvania,
is the lowest division of the Coal Measures and forms the mountain ridges
which border the coal basins. The Pottsville formation consists of beds
of sandstone and conglomecrate interstratified with sandy shales in which
thin beds of coal are locally developed. The sandstones and conglomerates
are mainly composed of fine quartz grains and pebbles which are eom-
monly cemented by means of siliceous materigls. These eoarse deposits
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are also frequently cross-bedded and are very irregular both in their
extent and sequence.

TuHE ALLEGHENY ForMATION is named from its typical exposure
upon the Allegheny River, Pennsylvania. It occupies the basal portion of
the basins within the synclines which are outlined by the Pottsville con-
glomerate in western Allegeny and Garrett counties. It consists of a
series of sandstones, shales, limestones, and coal seams.

TraE CoNEMAUGH FORMATION is approximately the same as the division
formerly known as the Lower Barren Coal Measures. It receives its name
from its exposure along the Conemaugh River in western Pennsylvania.
It overlies the Allegheny formation, with which it is associated at the
localities cited in the discussion of that formation. It consists of a series
of sandstones, shales, conglomerates, limestones, and coal seams.

TeHE MoNoNGAHELA FormaTIoN (Elkgarden) is approximately the
same as the division formerly called the Upper Productive Coal Measures.
It is named from its typical exposure along the Monongahela River in
Pennsylvania. In Maryland this formation is restricted to the Georges
Creek-Potomac basin. It consists of a series of shales, sandstones, lime-
stones, and coal seams.

THE PERMIAN PERIOD

The rocks which are referred to the Permian arc confined to the central
portion of Georges Crcek Valley in western Allegany County, where
they rest with apparent conformity upon the Carboniferous deposits below.
The single formation recognized in these rocks is denominated the
Dunkard formation.

Tue DuNxarDp ForMATION is approximately the same as the division
formerly known as the Upper Barren Coal Measures. It is named from
its exposure on Dunkard Creek, Pennsylvania. Its strata apparently
conformably overlie the Monogahela formation of Carboniferous age. It
occurs in patches along the center of the Georges Creek Valley where
erosion has left fragments capping the top of the higher lands. It con-
sists of limestones, sandstones, shales, and coal seams,
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IGNEOUS ROCKS
The igneous rocks of the Appalachian district are limited to the eastern
division of the Blue Ridge and Catoctin mountains. No rocks of igneous
origin have been found in the part of Maryland lying west of the Hagers-
town Valley. The igneous rocks of the Blue Ridge-Catoctin area are
similar to those already described and are classified under the heads of
Acid volcanies, Basic volcanics, and Granites.

The Acid Volcanics

The acid voleanics of the Appalachian district of Maryland occupy an
irregular area north and northeast of Myersville near the head of the
Middletown Valley between the Blue Ridge and Catoctin mountains.
They form the higher slopes of the headwaters of Catoctin Creek and
extend well up to the state line. They are closely related to similar masses
in Pennsylvania and Virginia and are represented in scveral smaller
outlying masses, some of which have already been described.

The Basic Volcanics

The basic voleanics of the Maryland Appalachian district are more
wide-spread than the acid volcanics, occupying between two and three
times as much surface as the latter. Like them they are also represented
in masses of similar Tock to the north and south of Maryland, and in
detached bodies to the east of Catoctin Mountain, as already described.
They were formed by intrusions of basic material both before and after
the formation of the acid volcanies. The products of these intrusions,
which were originally quite similar, have been changed by the varying
conditions to which they have been subjected since they were first formed.
The present rocks have been classed as “ Andesite” and “ Catoctin
schists.” The andesite is found in adjacent areas in Virginia but has not
been recognized in Maryland where the sole representative of the basic
voleanics is the Catoctin schist. This schist forms practically all of the
region between the eastern flanks of the Blue Ridge and the western flanks
of Catoctin Mountain, except the central area occupied by acid voleanies
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and the southwestern part of the Middletown Valley along the Potomac,
where the volcanic rocks seem almost crowded out by the numerous
intrusions of granite.

The Granttes

Intimately intermingled with and cutting the acid and basic volcanics
already described are intricately anastamosing bodies of granite which
occur in long, narrow belts varying in breadth from 1 yard to 6 miles,
with an average width of perhaps 100 yards. By far the greatest develop-
ment is in the valley lands north of the Potomac River in the Middle-
town Valley.

TurE CoaSTAL Prain

The area of low land and shallow sea floor which borders the Piedmont
Plateau on the east and passes with constantly decreasing elevation east-
ward to the margin of the continental shelf kas been described under the
name of the Coastal Plain. It is made up of geological formations of late
Mesozoic and Cenozoic age. These later formations stand in marked con-

trast to the older strata to the westward in that they have been but slightly
changed since they were deposited. Laid down one above another upon the
eastern flank of the Piedmont Plateau when the sea occupied the present
arca of the Coastal Plain, these later beds form a series of thin sheets that
are inclined at low angles seaward so that successively later formations
are encountered in passing from the inland border of the region toward the
coast. Oscillation of the sea floor with some variation both in the angle
and direction of tilting took place, however, during the period of Coastal
Plain deposition. As a result the stratigraphic relations of the forma-
tions, which have generally been held to be of the simplest character,
possess in reality much complexity along their western margins, and it
is not uncommon to find that intermediate members of the series are lack-
ing, as a result of transgression, so that the discrimination of the different
horizons, in the absence of fossils, often requires the utmost care.

The Coastal Plain sediments were laid down after a long break in time
following the deposition of the red sandstones and shales (Newark forma-
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tion) of Triassic age, which overlie the crystalline rocks of the western
division of the Piedmont Plateau, and complete the sequence of geological
formations found represented in Maryland and Delaware. From the time
deposition opened in the coastal region, during early Cretaceous time, to
the present, constant sedimentation has apparently been going on, not-
withstanding the fact that frequent unconformity appears along the land-
ward margins of the different formations.
The formations comprise the following:

FORMATIONS OF THE COASTAL PLAIN

Cenozoic.
Quaternary.
Recent.
Pleistocene .......... Talbot: s « crooraimios srep et e
Wicomico ................ }z Columbia Group.
Sunderland .........000000
Tertiary.
Q % Brandywine.
b’ 2 e UL {Cohansey or Yorktown.
Miocene ............. St. Mary’s .v.voceeencennnn
Choptank ......coveevenen }: Chesapeake Group.
CalVert. coves s o sie o e axrerare
=0 Aduia —or.. 1111 = Pamunkey Group.
Mesozoic.
Cretaceous.
Upper Cretaceous ....Rancocas.
Monmouth.
Matawan.
Magothy.
Raritan.
Lower Cretaceous ....Patapsco ........ .
Arundel ...........c0000 }: Potomac Group.
Patuxent .......o00000000

THE CRETACEOUS PERIOD
The Potomac Group (Lower Cretaceous)

The formations here described include what was long known as the
Potomac formation, so called from the Potomac River, in the drainage
basin of which the deposits of this age are well shown, but which is now




MARYLAND GEOLOGICAL SURVEY 213

recognized as represcnting several quite distinet stratigraphic units.
These formations have only been found in their full development in the
middle Atlantic coastal area, while the lower formation extends southward
to the Alabama area, and the upper formations extend both to the north-
ward and southward. The Potomac was deposited largely, if not entirely,
under continental conditions.

The Potomac group is divided into the Patuxent, Arundel, and Patapsco
formations of Lower Cretaceous age.

THE PATUXENT FoRMATION.—The Patuxent formation, so called from
its typical devclopment in the upper valleys of the Little and Big Patuxent
rivers, is the basal formation of the Coastal Plain series, and is found
. lying directly upon the crystalline rocks of the Piedmont Plateau. It
appears necar the landward margin of the Coastal Plain and has been
traced as a narrow and broken belt from Cecil County across Harford,
Baltimore, Anne Arundel, and Prince George’s counties to the border of
the District of Columbia.

The deposits consist mainly of sand, sometimes quite pure and gritty,
but generally containing a large amount of kaolinized feldspar, producing
a clearly defined arkose. Clay lﬁmps are at times scattered in considerable
numbers through the arenaceous beds. Frequently the sands pass over
gradually into sandy clays, and these in turn into argillaceous materials,
which are commonly of light color, but often become highly colored and
arc locally not unlike the variegated clays of the Patapsco formation.
The more arenaceous dcposits are cross-bedded, and the whole formation
gives evidence of shallow-water origin. The dip of the beds is about
40 feet in the mile to the southeast. The Patuxent formation is estimated
to attain a thickness of about 350 feet, but it may be considerably thicker
at some points.

THE ARUNDEL ForMATION.—The Arundel formation, so called from
Anne Arundel County, where the strata are well developed, consists of a
series of large and small lenses of iron ore-bearing clays which occupy
ancient depressions in the surface of the Patuxent formation and are
unconformable to that formation. These lenses have been traced all the
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way from Harford County to the border of the District of Columbia. The
clays are highly carbonaceous, lignitized trunks of trees being often
encountered In an upright position with their larger roots still intact.
Scattered through the tough dark clays are vast quantities of nodules of
iron carbonate, at times reaching many tons in weight, and known to
the miners under the name of “ white ore.” In the upper portion of the
formation the carbonate ores have changed to hydrous oxides of iron,
which the miners recognize under the name of “ brown ore.” The largest
lenses have becn found to reach a thickness of nearly 125 feet.

THE Pararsco FormaTioNn.—The Patapsco formation, so called from
its typical occurrence in the valley of the Patapsco River, forms the
uppermost division of the Potomae group. It extends entirely across the
state from the Delaware border to the Potomac River, and throughout
this distance is one of the most important members of the Cretaceous
series. Beyond Maryland it extends southward to central Virginia.

The deposits of this division consist chiefly of highly colored and
variegated clays which grade over into lighter colored sandy clays, while
sandy bands of coarser materials are at times interstratified. The sands
frequently contain much decomposed feldspar and rounded lumps of clay
also occur. The sands are often cross-bedded, and all the deposits give
evidence of shallow-water origin. The formation is estimated to reach
a thickness of 200 feet. The deposits rest unconformably upon the
Arundel below and dip from 85 to 40 feet in the mile to the southeast.

The Upper Cretaceous

The formations referred to the Upper Cretaceous overlie the Lower
Cretaceous deposits unconformably. The lowest formation is of estua-
rine origin in Maryland, while the highest formations are distinctly
marine. They apparently represent the Cenomanian and Secnonian with
possibly the lower portions of the Danian of Europe.

TrE RARITAN ForMATION.—The Raritan formation, so called from
its typical development in the valley of the Raritan River in New Jersey,
extends across that state into Delaware and Maryland. It is found in
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Cecil and Kent counties and extends thence southwestward along the
eastern border of Harford and Baltimore counties into Anne Arundel
County, where it broadens out and occupies a considerable extent of
country along the Severn River. Beyond the Patuxent Valley the area of
outcrop narrows, as the result of the transgression of the overlying Upper
Cretaceous strata.

The deposits of the Raritan formation consist chiefly of thick-bedded
and light-colored sands, which at times become gravels. Frequently in
the lower portion of the formation the sands grade over into the clays,
which are generally light in color and highly siliceous, although they are
sometimes deeply colored. The thickness of the Raritan formation
reaches about 200 feet. The deposits overlie unconformably the Patapsco
sediments below and dip about 85 feet in the mile to the southeast.

THE MAGOTHY ForMATION.—The Magothy formation, so called from
the Magothy River in Anne Arundcl County, overlies the deposits of the
Raritan unconformably. It extends as a narrow belt from New Jersey
southward along the eastern margin of the earlier formations. The
Magothy formation crosses Delaware, Cecil, and Kent counties on the
Eastern Shore and Anne Arundel and Prince George’s counties on the
Western Shore.

The materials consist of sands and clays which change rapidly both
horizontally and vertically. The sands are commonly of light color,
although lenses with bands of darker sands occur. The clays often appear
finely laminated with sand layers between and are occasionally nearly
black in color, due to the presence of vegetable matter. The thickness
of the Magothy formation in Maryland is very variable, ranging from
90 feet down to R0 feet or less. Its average thickness is probably about
50 fcet. The formation has a dip of 30 to 35 feet in the mile to the
southeast.

Tue MarawaN FormaTiON.—The Matawan formation receives its
name from Matawan Creek, New Jersey, in the vicinity of which it is
extensively developed. It lies along the eastern margin of the Magothy
formation upon which it rests unconformably. The Matawan formation
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forms a narrow belt which crosses Delaware, southern Cecil, and northern
Kent counties, and then reappears upon the Western Shore in Charles and
eastern Anne Arundel counties and thence continues southwestward with
constantly narrowing confines across Prince George’s County.

The deposits of the Matawan formation consist mainly of dark-colored
micaceous sandy clays which at times are somewhat more sandy in the
upper portions and more argillaceous in the lower portions, although in
general the formation is very homogeneous throughout, from Kent County
southward. The formation has an average thickness of about 50 feet
on the Eastern Shore, but gradually thins southward until it is not over
10 feet in thickness in Prince George’s County. The deposits have a dip
of from 20 to 30 feet in the mile to the southeast.

TrE MoNMouTH ForMATION.—The Monmouth formation, so called
from its typical development in Monmouth County, New Jcrsey, overlies
the Matawan formation conformably and extends from New Jersey south-
ward across Dclaware into Maryland, but is very much less extensively
developed in the State of Maryland than to the northward, although some
of its chicf characteristics still prevail. The Monmouth formation lies
to the east of the Matawan deposits already described and forms a narrow
belt crossing Delaware, Cecil, Kent, Anne Arundel, and Prince George’s
counties.

TrE Rancocas Formation.—The Rancocas formation, so called from
its typical occurrence in the valley of "Rancocas Creek in southern New
Jersey, where it conformably overlies the Monmouth formation, is well
developed throughout that state and in Delaware, but due to the trans-
gression of the basal Eocene deposits is probably lacking in Maryland.

In Delaware the Rancocas formation consists of greensand marls which
are frequently highly calcareous. The deposits are in general quite arena-
ceous and on the whole less glauconitic than the Sewell marls in New
Jersey, to which horizon they evidently belong. The formation has a
thickness of about 20 fcet in central Delaware, but gradually thins out
toward the Maryland line where the Eocene deposits have transgressed the
Rancocas and directly overlie the Monmouth formation.
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THE TERTIARY PERIOD

The Tertiary deposits form part of a complex series of formations
that extend from New Jersey southward to the Gulf. At no point in the
middle Atlantic region is the series more complete or better exposed than
in the Chesapeake Bay distriet and the bluffs aleng the Maryland and
Virginia streams have been eclassic ground for the study of Ameriean
Tertiary strata. These Tertiary beds unconformably overlie the Cre-
taceous deposits which they gradually transeress landward. The Tertiary
of Maryland and Delaware is chiefly represented by the Eocene and
Miocene, although deposits of presumably Pliocene age also occur.

The Eocene
The deposits of Eocene age lic above and to the east of those previously
deseribed. 'They strike aeross the area from northeast to southwest and
can be traced southward into the State of Virginia. In the Potomac
Valley they dip about 12} feet in the mile to the southeast.

The Pamunkey Group

The Pamunkey group, so called from the Pamunkey River in Virginia,
has an extensive development both in Maryland and Virginia. The
surface of the Pamunkey group is largely covered by deposits of later
date. Numerous outerops occur along the streams, particularly in the
valley of the Potomac River, the interstream portions of the ecountry
being generally covered by later deposits. The Pamunkey group has been
divided into the Aquia and Nanjemoy formations.

THE AQuia ForyaTioN.—The Aquia formation, so called from Aquia
Creek, Virginia, is found unconformably overlying the Cietaceous deposits
from Delaware southwestward and southward as far as southern Virginia.
From Ceeil County it erosses Kent and the northern portion of Queen
Anne’s County on the Eastern Shore, and thence extends across Anne
Arundel, Prince George’s, and Charles counties on the Western Shore,
being particularly well exposed in the valley of the Potomae.

The deposits which consist chiefly of greensands and greensand marls,
at times highly calecarcous and less frequently argillaceous, have a thick-
ness of about 100 feet at the point where the beds disappear below tide.

15
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THE Nansemoy FormarioN.—The Nanjemoy formation, so called
from Nanjemoy Creek, Charles County, is found conformably overlying
the Aquia formation. So far as known it is confined to the Western Shore,
outcropping at various points across southcrn Anne Arundel, northern
Calvert, southern Prince George’s, and central Charles counties. The
most extensive sections of the Nanjemoy formation in Maryland are in the
vicinity of Upper Marlboro, along the Patuxent River, and along the
Potomac River in southern Charles County from Popes Creek northward.
The best part of this section is opposite Charles County along the
Virginia bank of the Potomac 1o the east of Potomac Creck.

The deposits consist of greensands, often highly argillaceous and less
frequently calcareous than the lower beds, and with here and there
layers containing abundant crystals and crystallized masses of gypsum.
The thickness of the deposits is about 125 feet where best exposed,
although the beds thicken to some extent eastward.

The Miocene

The Miocene deposits form part of a broad belt of middle Tertiary
formations. The strata attain considerable thickness and constitute the
most important element in the Coastal Plain series with the possible
exception of the Cretaceous formations. The deposits are mainly if not
wholly marine and fossils are numerous at most horizons. They con-
stitute a single group known as the Chesapeake group.

The Chesapeake Group

The Chesapeake group, so called from the characteristic development
of the deposits in the Chesapeake Bay region, occupies a wide area of
distribution throughout the eastern and southern counties of Delaware
and Maryland. It overlies the Focene formations unconformably and in

places along the western margin transgresses them to the Cretaceous
deposits below. The surface of the Chesapeake group is for the most part
covered by the deposits of later date. Fine outcrops, however, occur along
the larger stream channels and in the bluffs bordering Chesapeake Bay and
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its estuaries. The Chesapeake group has been divided into the Calvert,
Choptank, and St. Mary’s formations.

Tue Canverr FormaTioN.—The Calvert formation is named from
Calvert County, where in the Calvert Cliffs the best sections of Miocene
deposits on the Atlantic border are found.

The beds, which consist largely of sands, clays, marls, and diatomaceous
earth, have a total thickness of about 200 feet, although it becomes less
than this westward, while at the same time it thickens along the dip to
the eastward. The dip is about 11 feet in the mile.

Tue CHorTANK FormarioN.—The Choptank formation rcceives its
name from the Choptank River on the northern bank of which the deposits
of this age are well exposed. Like the preceding formation, the deposits
are deeply buried and few exposures are observable on the Eastern Shore.
The Choptank formation overlies the Calvert formation unconformably.

The deposits consist of sands, clays, and marls, with here and there
indurated ledges.

Tue St. Mary’s FormaTioN.—The St. Mary’s formation is named
from St. Mary’s County where the formation is well developed. On the
Eastern Shore it is buried beneath a mantle of later deposits. While it
evidently occurs in southern Delaware and in Caroline, Talbot, Wicomico,
and Dorchester counties, Maryland, no outcrops are known. On the
Western Shore it has been found only in Calvert and St. Mary’s counties.
The deposits consist of clay, sand, and sandy-clay, the latter typically
greenish-blue in color and bearing large quantities of fossils. Locally the
beds have been indurated, and at times clusters of radiating gypsum
crystals are found. The formation has a thickness of 150 feet, although
it thins down to the northwestward and thickens seaward below tide, as
shown by well borings. Its average dip is 10 feet to the mile.

The Pliocene (?)

In southern Delaware and throughout Worcester County, Maryland,
the uppermost recognized formation of the Miocene, the St. Mary’s forma-
tion, is overlain by several hundred feet of a predominantly sandy forma-
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tion, but containing some gravels and clay lenses. This is probably the
Cohansey formation, named from the surface outerops in Cumberland
County, New Jersey, although it may represent the Yorktown formation
of the Virginia region. It is rather generally met with in wells in Sussex
County, Delaware, and Worcester County, Maryland, and is a frequently
utilized source of artesian supply in this region. It is of late Miocene or
Pliocene age.

The only formation which has been referred to this period within the
State of Maryland is the Brandywine. Its age has been long in doubt, and
there are not yet sufficient data to refer it definitely to any period. All
that can be said is that it is younger than the Miocene which it covers
and older than the oldest Pleistocene beds found in the same vicinity.

THE BRANDYWINE FORMATION is confined to the eastern margin of the
Piedmont Plateau and the western border of the Coastal Plain. Through-
out this area it is believed to have once extended as a continuous mantle
westward over a considerable surface of the Piedmont Plateau and east-
ward over the Coastal Plain. At the present time it has suffered so much
from erosion that in Maryland it has been reduced to a mere fragment of
its former extent. The largest arca is located on the Coastal Plain south-
east of Washington, where it forms the divide between the Patuxent and
Potomac rivers as far south as Charlotte Hall. This area has been much
dissected by stream erosion, and around its borders there are many outliers
which were separated from the larger mass by the removal of the material
which once connected them. Along the eastern slope of the Piedmont
Plateau there is a long line of outliers which rest either on beds of Potomac
or directly on the crystalline rocks of the Piedmont. The most important
of these arc located in the western part of the District of Columbia, near
Burtonville, at Catonsville, near Loch Raven, near Stockton, and on the
Piedmont area of Cecil County near Woodlawn.

The materials composing the Brandywine formation consist of clay,
loam, sand, and gravel which are often highly ferruginous, the iron being
present in the deposits as a cement binding the loose materials together in

ledges of local development.
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The Brandywine formation is ehiefly developed as a terrace lying irregu-
larly and unconformably on whatever older formation chances to be
beneath it. These range from pre-Cambrian and Paleozoie (the metamor-
phie roeks of the Piedmont Plateau) up into the later beds of the Mioeene
series. Although the oldest of surficial deposits, the Brandywine forma-
tion lies topographically highest and at the center of a concentrie border of
younger terrace formations which wrap about it. It has a thickness on
the average of less than 50 feet, although at some points a thickness con-
siderably greater has been observed.

THE QUATERNARY PERIOD

The Quaternary deposits of Maryland and adjacent states form an
extensive veneer throughout all but the highest portions of the Coastal
Plain, frequently burying from view the deposits of earlier age in the
interstream areas. The Quaternary is represented by both the Pleistoeene
and the Reeent.

The Pleistocene

Superficially overlying most of the older formations throughout the
greater part of the Coastal Plain and extending in places on to the Pied-
mont Plateau are beds of Pleistocene age which, with marked variations
in thickness, eomposition and structure, extend from the glaeial deposits
of northern New Jersey through the south Atlantie and Gulf states to the
Mexiean border. The Pleistocene deposits belong to a single division
known as the Columbia group.

The Columbia Group

The Columbian group, so called from the characteristic development of
the deposits in the Distriet of Columbia, is widely extended as surfieial
deposits throughout the eastern and southern counties of Maryland, over
most of Delaware, as well as along the main strcam channels that extend
into the region of the Piedmont Platcau. These dcposits form a series
of terraces that wrap about the Brandywine and the higher portions of
the older formations and thence extend as fluviatile deposits up the strcam
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courses. The Columbia group has been divided into the Sunderland,
Wicomico, and Talbot formations.

TrE SUNDERLAND ForMATION.—The Sunderland formation, so called
from Sunderland in Calvert County, was formerly developed as a nearly
continuous deposit of the Coastal Plain region below the Brandywine
highlands, but erosion has now removed it over wide areas. Like the
former it finds its greatest development in Southern Maryland, where it
forms the divide of Calvert County and of Charles and St. Mary’s counties
west and south of the Brandywine area. Numerous outliers occur to the
westward. A few of them are found within the body of the Coastal Plain
region, while many others occur either on the Piedmont Plateau or on the
margin between it and the Coastal Plain.

The materials which compose the Sunderland formation consist of clay,
loam, sand, gravel, peat, and ice-borne blocks. These as a tule do not
occur in well-defined beds, but grade into each other both vertically and
horizontally. The coarser materials, with the exception of the ice-borne
boulders, are usually found with a cross-bedded structure, while the clays
and finer materials are either developed in lenses or are scattered through-
out the formation and may occur in the gravel beneath or in the loam
above. There is distinguishable throughout the formation a tendency for
the coarser materials to occupy the lower portion and the finer the upper
portion of the formation, but the transition from one to the other is not
marked by an abrupt change and coarser materials are frequently found
above in the loam and finer materials below in the gravel. As a whole,
the material is coarser in the Potomac and Susquehanna basins than else-
where.

The sources from which the Sunderland sea derived the materials for
its deposits were principally confined to the Coastal Plain, although the
rivers also brought in contributions from the Piedmont Plateau and the
mountains of western Maryland. The thickness of the Sunderland for-
mation is very variable. The average thickness probably does not exceed
25 feet, although at some points it reaches a thickness of from 60 to 80
feet. A few plant fossils have been recognized in the clay beds, but the
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fossiliferous loealities in the Sunderland formation are mueh fewer than
in the later deposits of Pleistocene age.

Tue Wicomico FormAaTioN.—The Wieomieo formation, so named for
the Wieomieo River in Southern Maryland, has been developed as a broad
terrace below and fringing the Sunderland, at times completely filling
and largely obliterating the bottoms of the aneient stream valleys that
trenched the Sunderland surface. It has at the present time a much
larger areal development than the Sunderland and has been much less
dissected by erosion than the latter, with the result that the terraced sur-
faee has been far better preserved. Its largest development is on the
Eastern Shore, where it forms the watershed throughout the eenter of the
region, extending as far southward as Worcester County.

The materials which eonstitute the Wicomieo formation are similar to
those found in the Sunderland and in fact many of them have been
derived from that formation. They consist of elay, loam, sand, gravel,
peat, and ice-borne boulders. The distribution of these materials is simi-
lar to that described in the Sunderland in that they grade one into the
other both vertically and horizontally, but with the preponderanee of the
coarser materials at the base of the formation, while the finer deposits are
largely developed toward the top.

TaE TaLsor ForMmaTioN.—The Talbot formation, the name for which
is suggested by Talbot County where the formation is widely developed,
oeeupies the area bhetween the margin of the older surficial deposits and
the seashore. It wraps about the Wicomieo and vther terraee deposits as
a border and extends up re-entrant valleys as a veneer. IErosion has
attacked this terraee to sueh a slight extent that it may be eonsidered as
eontinuous, although here and there small areas have been separated
from the otherwise unbroken surface. Like the Wieomico formation it
finds its greatest development on the Eastern Shore and particularly in the
southern portions of that area where it forms broad flats whieh deeline
lower and lower until they pass into marshes and blend imperceptibly with
the beaeh. On the Western Shore it also has an extensive development,
partieularly toward the head of the Bay.
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The materials which compose the Talbot formation consist of clays,
loam, sands, gravel, peat, and ice-borne boulders.

The Recent

The Recent deposits embrace chiefly those being laid down to-day over
the submarine portion of the Coastal Plain and along the various estuaries
and streams. To these must also be added such terrestrial deposits as
talus, wind-blown sand, and humus. In short, all deposits which are
being formed under water or on the land by natural agencies belong to
this division of geological time.

The Recent terrace now under construction along the present ocean
shore-line and in the bays and estuaries is the most significant of these
deposits and is the last of the series of tcrrace formations which began
with the Brandywine, the remnants of which to-day occupy the highest
levels of the Coastal Plain and which has been followed in turn by the
Sunderland, Wicomico, and Talbot.

Beaches, bars, spits, and other formations are built up on this terrace
belt and are constantly changing their form and position with the varia-
tions in currents and winds. Along the streams flood plains are formed
that in the varying heights of the water suffer changes more or less
marked. On the land the higher slopes are often covered with debris pro-
duced by the action of frost and the heavy downpours of rain which form
at times accumulations of large proportions known as talus and alluvial
fans. An illustration of the former is seen in the Devil’s Race-course on
the western slope of the Blue Ridge, the heavy blocks in this instance
being separated by the action of frost and subsequently precipitated down
the steep mountain side.

A deposit of almost universal distribution in this elimate is the humus
or vegetable mold which being mixed with the loosened surface of the
underlying rocks forms our agricultural soils. The intimate relationship
therefore of the soils and underlying geological formations is evident.

The deposit of wind-blown sands more or less important everywhere,
as may be readily demonstrated at every period of high winds, is especially
marked along the sca-coast in Worcester County where sand dunes of
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considerable dimensions have been formed. Other accumlulations in
water and on land are going on about us all the time and with thosc
already described represent the formations of Recent time.

PRECIPITATION
SOURCE AND AMOUNT

The normal precipitation in this region, whether falling as rain, hail,
sleet, or snow, ranges from 30 to 55 inches. This is greatest in the extreme
western part of Maryland on the Alleghany Plateau, where the conditions
favor both frequency and intensity of rainfall and snowfall. Throughout
the Great Valley, that is, in eastern Allegany and Washington counties,
the annual precipitation decreases rapidly; a second area of diminished
precipitation is found over upper St. Mary’s and the southern part of
Charles County; and a third occurs over a narrow portion of the Eastern
Shore bordering on the Atlantic, in Maryland and southern Delaware.
In these three areas the normal annual precipitation is from 31 to
35 inches.

East of the Blue Ridge the annual precipitation increases, and through-
out the Piedmont Plateau area it amounts to from 40 to 45 inches, being
in general near the lower figure west of Parrs Ridge and near the higher
" figure east of Parrs Ridge.

A narrow area over which the normal annual fall is less than 40 inches
lies just west of the Atlantic coast area already mentioncd as one of the
dry divisions, and a sccond limited area of this kind is found to embrace
southwestern Kent County in Delaware and portions of Caroline, Talbot,
Prince George’s, Howard, and Baltimore counties in Maryland. With
these exceptions, and that already noticed in portions of Charles and
northern St. Mary’s counties, Maryland, the normal annual precipitation
for the Coastal Plain is from 42 to 48 inches. The bands of greatest pre-
cipitation in this latter area include southern Anne Arundel County, and
from southern St. Mary’s County northeastward over portions of Dor-
chester and Wicomico counties and southern Delaware.

The normal annual precipitation is divided throughout the seasons as
follows: Spring and summer will have 11.5 to 12 inches, and fall and
winter 9.5 to 10 inches.
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Snowfall never fails completely even in the warmest winters, although
it may be reduced to insignificant proportions except in the mountains.

DisposiTIoN
Of the precipitation which falls as rain each year, a considerable portion
immediately flows away in the surface streams and ultimately reaches the
sea. The percentage of the rainfall which sinks inte the ground to return
to the surface to form springs after a longer or shorter journey, or which
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F16. 74.—MAP SHOWING THE ANNUAL PRECIPITATION,

is added to the underground water supply depends on several factors:
(1) The character of the rains, whether slow and steady or torrential;
(%) on the nature of the country, whether mountainous or flat or of inter-
mediate type; (3) the character of the vegetation, whether thick and
facilitating storage, or whether thin and thus with little influence in pre-
venting rapid runoff; (4) on thc character of the soil, whether porous
and absorbent or heavy and close-grained, as rock or clays, and conse-
quently more or less impervious; (5) and on the previous state of satura-
tion of the underlying beds.

The amount of precipitation which falls in other forms than rain may

act in a similar way in areas like Southern Maryland or the lower Eastern
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Shore where snow seldom accumulates for long periods during the winter,
while in the colder and particularly the mountainous regions snow may
accumulate -until the spring thaws, at which time it is subject to the
influcnces just enumerated for normal rainfall.

The amount of precipitation that is lost by evaporation or that takes
a part in chemical reactions in the ground is relatively negligible, and the
amount that is extracted by the vital activity of the vegetation, while
larger, is still a rclatively small percentage.

SURFACE WATERS

The surface waters of a region may be grouped under the headings of
streams, lakes, ponds, and swamps. Since lakes and ponds are prac-
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F1G. 75.—MAP SHOWING THE DRAINAGE BASINS.

tically absent throughout Maryland and Delaware, and since swamps are
not sources of potable waters and are valuable hydrographically only as
they act as storage reservoirs and thus prevent rapid and destructive
runoff, the only surface waters to be considered in the present report are
those of streams.

The greater part of the Maryland-Delaware region lies in the Atlantic
drainage, but a small area in the western part of Maryland is drained by
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the Youghiogheny River, whose waters ultimately find their way into the
Gulf of Mexico by way of the Ohio River. The most important drainage
areas are as follows: (1) The Youghiogheny River drainage, which
includes the greater part of Garrett County; (2) the Potomac River
drainage, which includes Allegany, Washington, and Frederick counties,
and portions of Garrett, Carroll, Montgomery, Prince George’s, Charles,
and St. Mary’s counties; (3) the western Chesapeake Bay drainage, which
includes Harford, Baltimore, Anne Arundel, Calvert, and Howard
‘counties, and portions of Cecil, Carroll, Montgomery, Prince George’s,
Charles, and St. Mary’s counties; (4) eastern Chesapeake Bay drainage,
which includes Kent, Queen Anne’s, Talbot, Caroline, Dorchester,
Wicomico, and Somerset countics, and portions of Cecil and Worcester
counties in Maryland and the western parts of Newcastle, Kent, and
Sussex counties in Delaware; (5) the direct Atlantic Ocean drainage,
which includes a small area in Worcester County, Maryland, and the
eastern part of Sussex County in Delaware, in which the streams flow
directly into the Atlantic Ocean or its tributaries; (6) the Delaware
River drainage, which in this area includes the restricted basins of numer-
ous small creeks in Newcastle and Kent counties, Delaware, which are
shown on the accompanying map as a part of the Atlantic drainage area.

Most of the streams belong to one of two types, although there are
some streams which exhibit the characteristics of both types in different
portions of their courses. One type is found west of a northeast-southwest
line, known as the “fall line,” extending across the state through Wil-
mington, Elkton, Baltimore, and Washington. Here the streams have
fairly steep gradients and flow over rocky beds. Their courses lie through
a rolling country in which hard rocks prevail. Rapids and gorges are of
frequent occurrence, and there are many opportunities for water-power
development. Some of these have been utilized, but there are still many
available power sites that arc capable of yielding a large amount of horse-
power.

East of the “fall line” the streams and the topography and geology
have a different character. Here the country is less rolling and the sur-
face formations are unconsolidated sands and clays. The streams flow
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sluggishly in winding eourses and in the lower eounties open out and
become estuaries. Here also the streams are navigable in their lower
eourses, but owing to the slight veloeity they split up rapidly in plaees,
and on many streams the head of navigation is several miles farther down
stream than it was a half eentury ago. As a result of the general flatness
of the eountry there are no water-power sites in this section. In this area
also a smaller proportion of the rainfall finds it way into the streams,
as the loose, porous soil, most of whieh is cuitivated, absorbs the water
very quickly.

As there are no natural lakes of importanee in the state there is no
regularity in the stream flow, such as would exist if there were storage
reservoirs on the headwaters of the streams. The flow of the strcams
varies aeeording to the rainfall. Ienee in eleared areas that are highly
eultivated the rainwater runs off quickly and the streams rise rapidly
at times of large preeipitation. In wooded areas the water is held back
and reaches the streams more gradually.

SURFACE WATERS OF THE COASTAL PLAIN

The surface waters of the eoastal distriet are relatively unimportant
as sourees of potable water supply when eompared with the underground
waters. At no points are they employed to any extent for either publie or
private uses. This is due not so mueh to the generally small size of the
streams above the head of tide as to their unpotable quality. Not only
are they quickly rendered roily by the rush of the fine materials found
along their banks, but their sluggish eurrents render the waters unwhole-
some in other respeets. Furthermore, vegetation is widely found in the
waters, rendering them disagreeable for domestie purposes, and few are
not eontaminated by sewage.

The streams of northern Neweastle and Ceeil eounties, and those of
western Anne Arundel and Prinee George’s eounties, espeeially when
their sourees are in the highlands of the Piedmont Plateau, are better
adapted for potable uses than those elsewhere in the area. Some of the
streams reaching the margin of the eoastal distriet in Baltimore and
Harford eounties may be similarly employed. Even these streams, how-
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ever, are inferior to those found in the higher areas of the state. Prac-
tically all of the streams therefore of Eastern and Southern Maryland
may be classed as undesirable for potable uses.

SURFACE WATERS OF CENTRAL MARYLAND

Streams of Central Maryland are much more important as sources of
potable water supply than those of the Coastal Plain, and are extensively
used for municipal and corporate purposes, at the same time spring waters
are also widely employed for private uses. Except where man has been
responsible for their contamination, these waters are almost universally
of good quality and adapted to potable uses. Great carc has to be exer-
cised in using surface waters anywhere to see that sanitary regulations are
enforced, since a contaminated supply of this character may and fre-
quently has spread disease over wide areas.

The Potomae, Susquehanna, Jones Falls, and Gunpowder rivers, and
Brandywine Creek, as well as one or two other streams have been used as
sources of public water supply in this district, and although they have not
been as fully protected from contamination in all instances as is wise, the
supplies on the whole are excellent, especially when scientifically filtered.
Baltimore, Washington, Wilmington, and Havre de Grace use the surface
waters of the larger strcams mentioned, while Hagerstown, Frederick, and
Perryville derive their supplies from small streams and springs.

The region under discussion has many unused supplies which, with
proper safeguards against contamination and filtration, might be ren-
dered available, among the larger streams being the Patapsco, Patuxent,

Monocacy, Antietam, and Conococheague rivers.

SURFACE WATERS OF WESTERN MARYLAND

The surface waters of Western Maryland are the chief sources of potable
water supply for that area. The streams flowing in narrow valleys can be
readily empounded, and as they flow for the most part in regions of few
inhabitants can be readily protected from contamination. The numerous
springs occurring on the lower slopes and in the valleys are fed from the
higher ridges and are admirable sources of local water supply. Cumber-
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land, the largest city in this district, obtains its water supply from Evitts
Creek. The North Branch of the Potomac above Westernport, the
Youghiogheny, Tonoloway, and Sideling creeks afford fine supplies of
unutilized potable waters.

UNDERGROUND WATERS

Under the head of underground waters are included supplies obtained
from springs, from the old-fashioned, relatively shallow, dug wells, and

from the generally deeper drilled wells that utilize artesian waters.

MoVEMENT oF UNDERGROUND WATERS

The underground waters rarely move in definite channels of appreciable
size in any way resembling surface streams, and this occurs only in regions
where thick limestone beds contain caverns. Such cavern streams of any
size are practically unknown in this area, and for the world at large they
may be said to constitute an extremely small proportion of the world’s
water supply.

Supplies which form the source from which practically all wells draw
their water are to be regarded as coming from more or less saturated parts
of porous beds, such as sand and sandstones, or beds with minute systems
of joints, such as those commnion in erystalline rocks. In all such situations
the underground water whether influenced by gravity or capillarity moves
in the minute interstices of the rock or sand bed, and this movement may
best be conceived as a slow seeping in which the rate of movement is a few
feet per day, rather than a few miles as in surface streams.

WATER TABLE

The effect of the constant percolation of water into the ground is to
saturate certain layers, and this saturated zone, or frequently its upper
surface, is known as the water table. The position of the water table
depends on the topography, the varying porosity of different rocks, and
the amount of rainfall. Where precipitation is heavy the water table is
near the surface, except on very steep slopes, while in arid regions or
during dry seasons it retircs to greater or less depths. The relation of the
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water table to the topography is shown in the accompanying diagram
(Fig. 76).
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Fre. 76 ~—DIAGRAMMATIC SECTION SHOWING THE RELATION OF WATER TABLE TO
SURFACE IRREGULARITIES.
VARIATIONS OF PRESSURE OR HEAD

Water pressures or head are very unequal even in the same bed or zone
of saturation. They also vary greatly in diffcrent beds in the same region.
Pressures depend upon a number of variable factors. These include: (1)
The position of the water table, which varies with the factors alrcady
enumcrated under that head; (R) the character of the water-containing
beds, whether coarsc- or fine-grained, and hence offering less or more
resistance to the underground movement of the water; (3) changes in the
adjacent beds as regards their coarseness of grain, and the effects of
faults, joints, or other natural breaks. In artesian wellsa fourth and most
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Fig, T7—DIAGRAM EHOWING THE LOSE IN HEAD BY FRICTION AND LEAKAGE

important factor is the character and clevation of the source of the under-
ground water for the particular bed penetrated. The principles govern-
ing the loss of head, or what is known as the hydraulic grade, are illus-
trated in the accompanying diagram (Fig. 77).
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CAUsEs PropuoiNG ARTESIAN WELLS

The term artesian well has been employed in different senses in the past,
and frequently in Maryland the term is used for only those wells which
overflow at the surface. This is an incorreet conception. In this report,
as well as in the publieations of the U. S. Geologieal Survey, by an
artesian well is meant any well which eonforms to the hydrostatic prin-
ciple by means of which confined underground waters tend to rise because
of the pressure of the water column due to the aseending of the water-
containing beds to higher elevations. The presence or absenee of a flow
is dependent entirely on whether this pressure is sufficient to lift the water
above the surface of the ground or not. It is eustomary in works on
hydrology to computc these heads with refércnee to a general datum
plane, usually that of mean sea level, but in the present report the more
readily understandable datum is the surfaee, eonsequently throughout the

F16. 78.—DIAGRAM ILLUSTRATING ARTESIAN CONDITIONS IN THE COASTAL PLAIN.

text heads are given as 4 or — with respect to the surface of the country
where wells are located, although in the maps the contours are drawn with
respect to depths below tide.

Artesian wells are possible where a porous stratum capable of saturation
reaches the surface in a region where the rainfall is sufficient. This
stratum should be confined between two impervious layers. The ideal
eonditions for obtaining an artesian well are indieated in the aceompany-
ing diagram (Fig. 78), which is practieally an ideal vertical scction from
northwest to southeast aeross the Coastal Plain region of Maryland. The
aetual eonditions are much more variable and eomplex.

Referring to the first diagram, there is a porous sand or sandstonc with
clay or shale both above and below it. Rain falling on the surface-marked
eatchment area sinks into the sand and gradually moves down the slope
toward the southeast. If the position of a drilled well is enough lower
than the catchment area so that the mouth of the well is below the

16
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hydraulic grade, determined by height and friction in the bed and well
as illustrated in Figure 78, there results a flowing well, the water rising
to the hydraulic grade which is the “ head ” or static head of the well.

A variation of these conditions is furnished where the strata are gently
folded, as in the western counties of Maryland, and the water-bearing bed
rises in two directions as shown in Figure 79. In such situations there are
two catchment areas and the underground waters are moving in two
directions toward the intermediate valley.

Water-bearing or other geological beds are rarely continuous for scores
of miles beneath the ground without some changes in thickness or char-
acter of materials, so that instead of the ideal conditions illustrated in the
diagram the conditions approximate these ideal conditions either more or
less closely. It may happen that the sand bed, like those of the Lower
Cretaceous or of the Calvert formation, may not vary through very wide

.
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F1a. 79.—DIAGRAM ILLUSTRATING ARTESIAN CONDITIONS IN WESTERN MARYLAND,

limits, but the confining beds may vary, resulting in water-bearing sands
now confined by clay lenses at one level and elsewhere at another level.
In this case the head may be much greater beneath such a clay lens than
it is where the clay cover is absent or of small extent.

SPRINGS

The mode of occurrence of springs is regulated by the geological struc-
ture, and hence there is a great variety in the conditions which produce
them, depending on the relations of permeable and impermeable strata.
Shallow springs in general are formed where the land surface is depressed
in valleys, or on hill slopes so that it penetrates the water table. A normal
hillside spring is formed where readily permeable beds rest on less per-
meable strata, as shown in Figure 80.

Variations from this normal type are dependent on the inclination of
the strata, the flatness or irregularity in the surface of the underlying
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impervious bed, and whether the water-bearing layer is covered by an
impervious stratum. Other springs may be due to fairly defined channels
in the surficial rocks and may be regular or intermittent in character,
dependent on the geological structure. Shallow springs usually reflect the

Fio, 80, —DIAGRAM SHOWING AN ORDINARY IILLYIDE SPRISG,

seasonal veriation in the rainfall. On the other hand, springs that owe
their existence to a saturated bed confined between impervious beds may
be of large volume and regular flow and may often have a considcrable
hydrostatic head, particularly in mountainous regions.

Other springs are illustrative of ordinary artesian well conditions where
the water-bearing bed under a considerable head is cut by a fault, as shown
diagrammatically in Figure 81, and illustrates dcep-seated springs, like
those at Clear Spring or Big Spring in Washington County. The same
results are accomplished in regions where the strata are folded and water
in a confined, saturated bed, circulating at great depth under pressure,

Fissure spring

Fit, 81.—DIAoRAN SHOWING A DEEP-EEATED BIRING.

forces its way to the surface at the point of contact between the saturated
bed and the overlying or underlying impervious beds. Springs of this sort
are not uncommon along the Alleghany ridges in Washington County.
The historic Berkeley Springs, near the Maryland border in West Vir-
ginia, is the best known instance of this last type of spring.
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Springs from sands, sandstones, clays, shales, or slates are seldom
polluted. TUsually such pollution is likely to oceur where houses, barns,
or vaults are located on higher ground necar the spring and especially
where towns are so located. Springs in limestones or springs due to
faults or joints in erystalline rocks are casily contaminated from eon-
siderable distanees by direet underground channels.

Springs where utilized should be protected from stoek, from surface
drainage, from wind-blown refuse, and from subsurfaee drainage. The
diagram (Fig. 82) illustrating the location of dug wells also shows the
manner in whieh subsurface drainage down a slope ean pollute a spring.

When springs which have been guarded against surface wash become
muddy after rains it is safe to assume that surface impurities are readily
accessible and the use of such springs should be avoided.

SirarLow Due WELLS

Throughout a large portion of Maryland and Delaware the old-
fashioned dug wells, beeause of the ease with which they can be con-
structed, are still the main sources of domestic supplies. TFarms, which
are all more or less remote from towns or other areas of congested popu-
lation would seem to be almost ideally situated for obtaining wholesome
water from such sources. This is not the case, however, sinee polluted
water is exceedingly common in sueh wells and typhoid is usually more
prevalent in country districts than in cities. While shallow dug wells
are easily rendered insanitary, the rather general failure to proteet such
water supplies is usually due to the lack of knowledge of the manner in
whieh waters circulate through the ground and the ways in whieh they
ean beeome polluted. If eare is taken in the location of wells so that they
are not too near vaults or farm yards, nor down the slope from such
sourees of pollution, they can be used with safety in the great majority of
cases. Figure 82 illustrates for a hypothetieal situation the right and
wrong location for wells and is readily understood without speeial
eomment. i

The easiest and eheapest method of obtaining limited supplies of water
in sections where the water table is near the surface is by driving a pipe
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into the ground. Such wells, however, easily beecome clogged with sedi-
ment, nor is their storage capacity as great as in the ordinary type of dug
well. The seasonal fluctuations of level of the ground water is liable to
cause them to fail in dry seasons unless they arc deep enough to be below

F16. 82.—DIAGRAM SHOWING RIGIIT AND WRONG LOCATIONS FOR WELLS.

the water level during drouth conditions, as is shown graphically in
Figure 83.

In regions where the subsoil is underlain by clay, dug wells should be
as wide and deep as possible to insure ample storage, sinec while clay
usually eontains water the pore spaces are so fine that there is little
movement of the water, and clays are for most praetical purposes eonsid-
ered non-permeable. The ideal eondition is approached where the subsoil
is underlain by elay and the elay is in turn underlain by sand, as shown
in Figure 84. If care is taken to prevent pollution from entering the
well at its mouth, the water remains free from eontamination.

F1G. 83.—DIAGRAM SHOWING RELATIONS BETWEEN DEPTII AND AN UNFAILING
SUPPLY OF WATER.

Even where wells are not dug through a eapping of clay, if the well is
deep enough in sands or sandstones it is liable to be wholesome because
the water in passing through such materials is subject to a natural filira-
tion which partially or wholly removes pollution.
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Dug wells in regions of limestone, such as the Frederick and Hagers-
town valleys, are more readily contaminated than wells in other types of
rocks, because of the frequent formation of underground channels in
limestone and the absence of natural filtration, such as was described in
the preceding paragraph.

There is no infallible chemical test for detecting pollution in small
amounts. A chemist thoroughly familiar with the normal character of
* the local water may be able to recognize such pollution, but waters contain
so many harmless substances dissolved from the rocks or soil through
which the water has passed that chemical analyses are often inconclusive.

Fro. 84, —DraGnam SHOWING TIE ACTION OF CLAYE OB BITALES IN CONFINING WATER
IN SAND OR SANDSTONE.

Careful watch of the well and its surroundings and protection from
surface drainage from houses, barns, hog-pens, and outhouses are essential.
Wells should be protected by a water-tight cover standing somewhat above
the level of the surface of the ground and tightly joined to the well curb.
The curb itself should be cemented. It is an advantage to have the ground
slope away from the well mouth on all sides.

THE UNDERGROUND WATERS OF THE CoAsTAL Prain

The underground waters of the coastal district are the chief source of
supply within this area. They arc obtainable from a number of water-
bearing strata found within the series of geological formations that com-
pose the district. These scveral water-bearing horizons, like the forma-
tions of which they are a part, dip east-southeast toward the coastal border
at angles varying from 10 feet to the mile for the younger Miocene forma-
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tions to 40 to 50 feet to the mile for the older Lower Cretaceous forma-
tions. Since these water-bearing strata persist over wide areas their
regularly increasing depth eastward bencath the surface may be computed
with considerable accuracy. The most important water-bearing horizons
in the coastal distriet occur (1) in the basement beds underlying the
Coastal Plain deposits, (2) the Patuxent and Patapsco formations of the
Lower Cretaceous, (3) the Raritan, Magothy, and Monmouth formations
of the Upper Cretaceous, (4) the Aquia and Nanjemoy formations of the
Eocene, (5) the Calvert, Choptank, and St. Mary’s formations of the
Miocene, and (6) the scveral surficial formations of the Pleistocene, the
latter furnishing only shallow wells becausc of the slight thickmess of the
deposits. The depths at which the great majority of good potable supplies
have been secured from the underlying formations vary from 50 to
500 fcet. A number of wells at much greater depth occur, but the time
and expense involved in sinking such wells have limited their drilling
chiefly to corporations and municipalities. Most of the waters are
derived from pumping wells, but where the outcropping edges of the
water-bearing layers are at higher levels, flowing wells may be obtained at
lower levels along the dip of the beds.

WATER FROM THE BASEMENT ROCKS

Water may be secured from the basement rocks underlying the Coastal
Plain deposits in a belt not exceeding 5 miles in width along the inner
margin of the coastal area. Such supplies are potable when they occur
under an adequate cover of 50 fect or more of Coastal Plain deposits, or
when the source of the water is well within the basement rocks so as to be
protected from surface contamination.

Depth.—Generally from 75 to 300 feet.

Static Head.—50 to 100 feet below the surface ; non-flowing ; generally
pumped by air compression. '

Quantity.—Small to large. Modcrate supplies have been obtained at
many points, especially in the vicinity of Baltimore. A well at the corner
of Howard and Pratt streets, Baltimore, at a depth of 90 fect furnishes
4 gallons per minute, and another at Mt. Winans at a depth of 90 feet
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affords a yield of 35 gallons per minute, while a third at the corner of
Pleasant and North streets, Baltimore, at a depth of 240 feet yields
40 gallons per minute. Larger quantities of water have been obtained
at various depths, a well at Havre de Graee, Harford County, at a depth
of 200 feet yielding 100 gallons per minute, and another at Evergreen
Lawn, Harford Road, a few miles to the northeast of Baltimore, at a depth
of 650 feet furnishes 100 gallons per minute.
Quality.—Mostly good, although at times high in iron.

WATER FROM THE LOWER CRETACEOUS DEPOSITS

Water is obtainable at two well-marked horizons in the Lower Cre-
taeceous deposits ; one in the Patuxent formation, where it is found at two
levels, and the other in the Patapsco formation.

PatuxexT ForMATION.—The two prineipal sourees of water found in
the Patuxent are, one near the contaet with the basement roeks and
the other about 350 feet higher in the upper beds of the formation.
To the east of Washington the difference in water levels is somewhat
more than 350 feet, while at Baltimore the interval has been redueed
gradually northward to about 300 feet. Beeause of the rather rapid slope
of the basement beds, water within 500 feet of the surface is generally
limited to a belt 4 or 5 miles in width,

Depth.—Generally from 100 to 500 feet.

Static Head.—From 100 feet below to 10 feet above the surfaee ; mostly
non-flowing ; none pumped by suction, some by force pumps.

Quantity.—Variable, often large (lower horizon). A well at Jessups,
Anne Arundel County, 180 fect in depth, furnishes 20 gallons per
minute; one at Hyattsville, Prinece George’s County, 285 feet, yields 30
gallons per minute, and several wells at the Naval Proving Grounds at
Indian Head, Charles County, at 388 to 463 feet in depth yield from
60 to 80 gallons per minute. Among larger wells may be mentioned one
drilled by Martin Wagner and Company, at Wagners Point near Curtis
Bay, in Anne Arundel County, that at 373 feet yields 80 to 120 gallons
per minute, and another at Brooklyn, Anne Arundel County, belonging
to the Brooklyn and Curtis Bay Eleetrie Light and Water Company, whieh
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F16. 85.—2MAP SHOWING LOWER CRETACEOUS WATERS.

0-0—Line where base of Lower Cretaceous passes below tide level.

A-A—Line northwest of which Patuxent waters are found within 500 feet of tide level.

B-B—Line northwest of which the top of the Lower Cretaceous is within 500 feet of tide
level and where Lower Cretaceous waters may be expected within this depth.
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at a depth of 4R5 feet is reported to furnish 275 gallons per minute
(upper horizon). The wells at this horizon furnish for the most part
small yields, and as they are generally located on low ground have a
natural flow. Numerous wells in Hyattsville, Prince George’s County,
and vicinity, at depths of 80 to 100 feet give flows of 6 to 10 gallons per
minute. At Wagners Point on the south side of the Patapsco River in
Anne Arundel County a well 170 feet dcep furnishes 45 gallons per
minute by pumping, and at Naval Academy Junction in Anne Arundel
County a well 315 fcet deep yields 20 gallons per minute.

Quality—The wells from the Patuxent horizons are fairly good for
potable uses, although containing a fairly large amount of mineral
matter in solution. All of them, especially those from the lower horizon,
are highly alkaline.

PaTAPsco FormaTION.—Important supplies of water are obtainable
from the Patapsco formation in a belt about 20 miles wide. Many small
wells have been secured along the western margin of the formation at
depths between 50 and 100 feet, while larger wells occur at greater depths.

Depth.—From 100 to 600 feet.

Static Head.—From 75 feet below to 15 feet above the surface; mostly
non-flowing ; for the most part pumped by suction pumps.

Quantity.—Small wells with yields of 10 to 20 gallons per minute have
been obtained at a depth of 55 to 85 feet at Hawkins Point on the south
shore of the Patapsco River, Anne Arundel County; at Linthicum, Anne
Arundel County, at a depth of 110 feet, and at Lincoln Park, Prince
George’s County, at a depth of 185 feet. A yield of 25 gallons per minute
has been obtained at this horizon at Downs Station, Anne Arundel County,
at a depth of 103 feet, and a yield of 40 gallons per minute at Naval
Academy Junction, Anne Arundel County, at a depth of 170 feet. Larger
supplies have been obtained on the Naval Academy grounds at Annapolis,
where from a depth of 587 to 600 feet 275 gallons per minute have been
pumped.

Quality.—Usually hard, with iron in variable quantities, but in general
good for potable purposes.
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WATER FROM THE UPPER CRETACEQUS DEPOSITS

Water may be secured at several horizons in the Upper Cretaceous
deposits, although chiefly confined to the more sandy beds of the Raritan
and Magothy formations.

RariTaN ForMATION.—Water is obtainable chiefly from the lower beds
of this formation, although locally water has been found at higher
horizons. It occurs in a belt 10 to 12 miles in width.

Depth.—Usually more than 100 feet.

Static Head—Ranging from 75 feet bclow to several feet above the
surface ; many flowing wells on the Eastern Shore; pumping by suction
pumps.

Quantity—Large and small. Among small wells may be mentioned
one at Millersville, Anne Arundel County, which is 130 feet in depth and
yields 8 to 10 gallons per minute, and another at Odenton, Anne Arundel
County, which is 56 feet deep and yields 6 gallons per minute. Of
larger production from this formation are wells at Rock Hall, Kent
County, 400 feet in depth, which flow 3 to 5 gallons per minute and by
pumping yield 50 to 60 gallons per minute. At Chestertown the well
supplying the municipality is 583 feet in depth and flowed when opened
up 20 gallons per minute. A yield of 120 gallons per minute is now
securcd by force pump.

Quality.—Good, free from all mineral matter except iron.

MacorHEY ForMATION.—This formation, because of its arenaceous
character, is widely water-bearing and wells are obtainable in a belt 12 to
20 miles in width.

Depth.—Usually more than 100 feet.

Static Head.—From 50 feet below to 10 fect above the surface ; many
flowing wells on Eastern Shore ; pumped chiefly by suction pumps.

Quantity—Supplies of water have been secured from the Magothy
formation as follows: At Chestertown, Kent County, from wells 160 feet
deep 5 gallons per minute (pumped with an air compressor) ; at the
Annapolis Water Works, Anne Arundel County, from four wells 135 to 160
feet deep about 10 gallons per minute ; at Revell, Anne Arundel County,
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F16. 86.—MAP SHOWING UPPER CRETACEOUS WATERS.

0-0—Line where the base of the Upper Cretaceous passes below tide level.

A-A—Line northwest of which the lower (Raritan) Upper Cretaceous waters are found
within 500 feet of tide level.

B-B—Line northwest of which the upper (Matawan, Monmouth) Upper Cretaceous waters
are found within 500 feet of tide level.
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from a well 150 feet deep 15 gallons per minute are pumped; on the
Severn River a short distanee above Annapolis at 135 feet several wells
flow 20 or more gallons per minute ; at Ifastport, Anne Arundel County,
a well 218 fect deep flows 30 gallons per minute; at Tilghman and Sher-
wood, Calvert County, several wells at a depth of about 420 fect flow 8 to
15 gallons per minute and would probably yield a larger emount if
pumped ; west of Cambridge, Dorchester County, wells of aboul; 500 feet
in depth flow 3 to 6 gallons per minute.

Quality.—Very good, some irou present, with high temporary hardness,

WATER TFROM THE EOCENE DEPOSITS

Water is found at two horizons in the Eoecne, one in the lower and the
other in the upper portions of the deposits.
AqQuia TormaTioN.—Abundant water near base and an important

stream near top, the latter always lheretofore known as Nanjemoy water.
This name i3 eontinued for it throughout the present report in order to
avoid eonfusion. It is diseussed in the following paragraphs.

Nangexoy Foraarron.—The water is rather widely scattered through
this formation; the only definite zone determined being one called
Nanjemoy, but really in the upper part of the Aquia formation.

Depth.—75 to 500 feet.

Static Ilead.—From 40 feet below to 5 feet above the surface; a few
flowing wells ; generally pumped by suetion pumps.

Quantity—Large and small. Many wells of small size are found, among
them four wells at Millington, Kent County, 100 feet in depth whiel
yield by pumping 10 gallons per minute; a well at Eastport, Anne Arundel
County, 70 fcet in depth which yields 8 gallons per minute, and others
at Churehton, Deal, Shadyside, and Galesville, Anne Arundel County,
whieh at depths of 90 to 130 feet flow 2 to 5 gallons per minute, which
could probably be mueh increased by pumping; a well at Tompkinsville,
Charles County, which at a depth of 265 feet flows 3 gallons per minute ;
and numerous wells near Madison aud Woolford, Dorchester County,
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Fr1a. 87.—MAP SHOWING EOCENE WATERS,

0-0—Line where the base of the Eocene passes below tide level.
A-A—Line northwest of which Eocene waters (Aquia and Nanjemoy) are found within
500 feet of tide level.



MARYLAND GEOLOGICAL SURVEY 247

which at depths of 300 to 350 feet flow 1 to 2 gallons per minute and could
undoubtedly yield 30 to 40 gallons per minute by pumping. Of wells of
somewhat larger yields at the present time may be mentioned one at
Oxford, Talbot County, 850 feet deep which yields by pumping 25 gallons
per minute, another at Greenshoro, Caroline County, 240 feet in depth
which yields 30 to 35 gallons per minute; and one at Queen Anne, Queen
Anne’s County, of the same depth and about the same capacity. A number
of wells of much larger yield have been drilled, among them one at
Benedict, Charles County, 345 feet deep which flows 45 gallons per minute,
and would show a very much larger capacity if pumped ; a well at Denton,
Caroline County, with a depth of 285 feet which yields by pumping 75
gallons per minute; and a well at the Eastern Shore State Hospital at
Cambridge, Dorchester County, 390 feet deep from which 190 gallons per
minute are pumped by means of an air compressor with two jets, the lower
175 feet below the surface.
Quality—Good, although frequently hard; at times sandy.

WATER FROM THE LOWER MIOCENE DEPOSITS

Water is obtainable from the Lower Miocene deposits in a belt about 45
miles in width at depths less than 500 feet.

CaLvERT ForMATION.—The water horizon of the Calvert formation is
located above the top of the basal diatomaceous earth member and extends
from about 35 or 40 feet to V5 feet above the base of the formation.

Depth.—From 50 to 500 feet, the shallower wells near the outcrop
yielding small quantities of water. The chief supplies are secured at
about 300 feet in depth.

Static Head.—Generally from 30 feet below to 10 feet above the surface,
an extreme head of 20 feet above sea level having been observed.

Quantity—Large and small. Among small wells which derive their
water from this horizon may be mentioned several at Chesapeake Beach,
Calvert County, 125 feet in depth which flow 2 gallons per minute, and
another at Oxford, Talbot County, 130 feet deep which yields 10 gallons
per minute by pumping. Somewhat larger supplies have been secured at
Solomons Island, Calvert County, where wells 265 feet in depth flow
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FIG. 88.—MAP SIIOWING LOWER MIOCENE (CALVERT) WATERS.

0-0—Llne where base of Miocene passes below tlde level.
A-A—Line northwest of whlch lower Miocene waters are found within 500 feet of tide level.
B-B—Llne northwest of which lower Miocene waters are found withln 1000 feet of tide level.
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3 gallons per minute; at Leonardtown, St. Mary’s County, where wells
270 fect in depth flow 10 gallons per minute; at Easton, Talbot County,
where wells 115 feet deep yield 30 gallons per minute by pumping; at
Denton, Caroline County, where wells 180 feet deep flow 10 gallons per
minute and supply 40 gallons per minute by pumping; and at Federals-
burg, Caroline County, where wells 265 feet in depth flow 20 gallons per
minute and furnish by pumping 40 gallons per minute.

Quality.—Uniformly good, slightly hard, at times containing in solution
a greater or less amount of alkaline earths. '

WATER FROM THE UPPER MIOCENE DEPOSITS

Water may be secured from Upper Miocene deposits at depths of less
than 250 fect only in the extreme southeastern portion of the state on the
Eastern Shore.

St. Mary’s FormaTioN.—The best known water-bearing horizon in the
Upper Miocene is at the base of the St. Mary’s formation, but water may
come in part from the upper beds of the Choptank formation below. It
occurs in a belt about 30 miles in width.

Thick and prevailingly sandy beds of late Tertiary age are found on
top of the St. Mary’s formation in southern Delaware and in Wicomico,
Somerset, and Worcester counties, Maryland. These sands have already
been referrcd to in the account of the geology as representing either the
Cohansey formation of New Jersey or the Yorktown formation of Vir-
ginia. They are frequently but irregularly water-bearing, so that there
is a wide belt of country on the Eastern Shore southeast of a sinuous line
drawn from Dover, Delaware, to Cambridge, Maryland, where waters in
the upper Miocene are likely to be encountered within 100 feet below tide
as shown on the accompanying map (Fig. 89). These later horizons are,
however, much less persistent than those of the older Coastal Plain forma-
tions, and in parts of the area mapped they appear to be entirely wanting.

Depth.—From 90 to 250 feet.

Static Head.—From several feet below to 10 feet above the surface;
usually flowing ; easily pumped by suction.

17
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F16. 89.—MAT SHOWING UPPER MIOCENE WATERS.

0-0—Line where the base of the upper Miocene passes below tide level.
A-A—Line northwest of which various small water horizons of the upper Miocene may be
encountered within 100 feet below tide level.
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Quantity—Large and small. Among the wells which derive their
supply from this horizon may be mentioned the following: Several wells
at Whitehaven, Wicomico County, 95 fect deep, which flow 10 gallons per
minute; wells at Salisbury, Wicomico County, 90 feet in depth, which
yield 30 gallons per minute by pumping; wells at Crisfield, Somerset
County, 225 feet deep, which supply 30 gallons per minute by pumping ;
and wells at Snow Hill, Worcester County, 267 feet deep, from which
70 gallons per minute are pumped. Other wells of larger capacity are
thosec at Ocean City, Worcester County, 250 feet in depth, which flow
30 gallons per minute and yield 100 gallons per minute by pumping; at
Pocomoke City, Worcester County, where a well 247 feet in depth flows
40 gallons per minute and yields 175 gallons per minute by pumping.
This latter well struck higher water horizons in the St. Mary’s formation,
first at 120 feet, where 60 gallons per minute could be pumped, and
another of salt water at 225 feet, which yielded 100 gallons per minute
by pumping.

Quality.—Good, usually alkaline with varying amounts of iron.

WATER FROM THE PLEISTOCENE DEPOSITS

Water is obtainable rather gencrally throughout the Coastal Plain at
the base of the blanket of Pleistocene formations. The supplies, however,
are for the most part small, the more important being found at the base of
the Wicomico and Talbot formations ; the latter, the latest of the geologi-
cal formations of the state, forms a low terrace adjoining the tide waters
and is therefore frequently invaded for considerable distances by the salt
and brackish waters. It is for this reason usually unpotable, or at least
unpalatable, and is easily liable because of the poor surface drainage to
become contaminated. The Wicomico formation which occurs at a some-
what higher level is not subject to the same deleterious effects as the
Talbot formation, and the same is likewise true of the still higher terrace
deposits of earlier Pleistocene age, but because of their limited area of
extent they are of relatively small importance as water horizons. Their
higher elevation likewise renders them less stable as receptacles for a
permanent natural supply, and they will not be further considered in this

discussion.
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Depth.—From 8 feet in the wells of the Talbot formation to 45 feet in
the deeper wells of the Wicomico formation.

Static Head.—Generally from 3 to 5 feet, closely dependent on the
rainfall, the level of the water in the well being the same as the top of
the ground water ; never flowing ; pumped by hand or suction pumps.

Quantity—Small. The quantity of water derived from Pleistocene
wells is always small, probably never more than a few gallons per minute.
The supply of water in all wells is exhausted in less than an hour’s steady
pumping.

Quality.—Generally poor, usually high in iron, and salty near borders of
salt or brackish water ; very liable to surface contamination.

UNDERGROUND WATERS 0F CENTRAL MARYLAND

The underground waters of Central Maryland are derived chiefly from
shallow wells, except in proximity to the larger municipalities where wells
of greater depth are not uncommon. This is especially true of the region
about Baltimore.

The underground waters come from (a) shallow wells that do not reach
below broken and oftentimes disintegrated materials of the upper portions
of the underlying rocks, generally less than 60 feet in depth, and (b)
from deeper well borings that cut the water fissures of the solid rock gen-
erally at depths of from 50 to 350 feet. The former are meteoric or rain
waters that are easily subject to contamination, while the latter are deep-
seated waters that through hydrostatic pressure have generally come from
long distances and are rarely if ever contaminated. The quality of these
waters is also dependent on the mineralogical composition of the rocks,
of which four general types may be recognized: (1) Calcareous or cal-
careous-magnesian rocks, (2) siliceous rocks, (3) iron-magnesian rocks,
and (4) aluminous rocks.

WATER FROM CALCAREOUS AND CALCAREOUS-MAGNESIAN ROCKS
(LIMESTONES, MAGNESIAN-LIMESTONES, MARBLES, ETC.)
Water is widely found in the calcareous and calcareous-magnesian rocks
of the central area. These rocks occur in more or less isolated patches in
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the eastern part of the district, but in the western part of the area are
found as broad belts extending from north to south across the state.

Depth.—50 to 300 feet, although a few wells of greater depth have
been sunk.

Static Head.—Generally from about 40 feet below to a few feet above
the surface; with few exceptions are non-flowing ; generally pumped.

Quantity.—Large to small. A few wells are found in the marble belts to
the north and northwest of Baltimore in Baltimore County. At Luther-
ville a well 140 feet deep with a head near the surface yields 12} gallons

per minute by pumping ; another well nearby, 125 feet in depth with a
head 15 feet beneath the surface, yields 70 gallons per minute; a short dis-
tance farther north, at Timonium, a well 159 feet, which heads nears the
surface, yields 30 gallons per minute. In the Green Spring Valley a well
113 feet in depth with a head 18 feet beneath the surface yields 56 gallons
per minute.

At Clarksville, Howard County, to the southwest of Baltimore, a well
30 feet in depth with a head 26 feet beneath the surface yields 12 gallons
per minute.

A number of wells are found in the isolated limestone areas of Carroll
County, among them a well at Westminster 90 feet in depth with a head
14 feet beneath the surface which yields 50 gallons per minute; and
another at the same place, 70 feet in depth with a head 27 feet beneath the
surface, yields 35 gallons per minute; at Uniontown a well 25 feet in
depth, which heads 10 feet beneath the surface, yields a small supply;
at Union Bridge a number of wells in the limestone yield variable sup-
plies, some very large, among them are three adjacent wells 50 feet in depth
with a head 1% feet beneath the surface which yield 50 gallons per minute ;
another well 170 feet deep with a head of 13 feet yields 400 gallons per
minute ; another 214 feet deep with a head 12 feet beneath the surface
yields 50 gallons per minute ; another 246 feet in depth with a head 12 feet
beneath the surface yields 50 gallons per minute, and still another 464 feet
deep with a head 12 feet beneath the surface yields 300 gallons per minute.
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A number of wells are found in the Frederick County limestone belt,
among them several wells at Frederick. One 96 feet in depth with a head
20 feet beneath the surface yields 100 gallons per minute ; another 123 feet
deep with a head 70 feet beneath the surface which yields 60 gallons per
minute ; and still another 178 feet in depth with a head 100 feet beneath
the surface which yields 10 gallons per minute. At Libertytown a well 75
feet in depth with a head 10 feet beneath the surfacc yields a large but
undetermined supply ; at Woodsboro a well 30 feet in depth with a head
20 feet below the surface also yields a large but undetermined supply; a
well at Buckeystown 90 feet deep with a head 20 feet beneath the surface
yields 5 gallons per minute.

Many excellent wells are found in the broad limestone belt of Washing-
ton County. Many such wells have been drilled at Hagerstown as follows:
A well 90 fect in depth with a head 20 feet beneath the surface yields
265 gallons per minute; a well 102 feet in depth with a head 15 feet
beneath the surface yiclds 53 gallons per minute ; a well 120 feet deep with
a head 12 feet beneath the surface yields 150 gallons per minute; a well
13% feet in depth with a head 20 feet beneath the surface yields 200 gallons
per minute; a well 154 feet deep with a head 20 feet beneath the surface
yields 150 gallons per minute; a well 193 feet deep with a head 20 feet
beneath the surface yields 180 gallons per minute; a well 263 feet deep
with a head 15 feet beneath the surface yields 116 gallons per minute;
a well 275 feet in depth with a head 6 feet beneath the surface yields
200 gallons per minute ; a well 325 feet in depth with a head 60 feet beneath
the surface yields 56 gallons per minute. A well at Halfway, about 3 miles
southeast of Hagerstown, 65 feet deep with a head 20 feet beneath the
surface yields 3 gallons per minute ; at Maugansville a well 60 feet in depth
with a head 20 feet beneath the surface yields 3 gallons per minute; a well
at Pinesburg driven through the argillaceous rock into the limestone with
a head 15 feet beneath the surface yields 5 gallons per minute; a well at
Downsville 65 feet in depth with a head 40 feet beneath the surface yields
4 gallons per minute.

Quality—Water generally hard with a rather high percentage of min-
eral matter.
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WATER FROM THE SILICEOUS ROCKS

(GRANITES, GNEISS, QUARTZITES, SANDSTONES, ETC.)

Water is found in large quantities in the siliceous rocks, especially in
the more porous beds. Numerous wells are found in the gneiss and granite
deposits near Baltimorc, some reaching to considerable depths. Many
small wells are likewise found in the extensive belt of Triassic sandstones
of Frederick County.

Depth.—From 50 to 300 feet.

Static Head.—Generally from 50 feet to near the surface ; non-flowing ;
always pumped.

Quantity—At Port Deposit, Cecil County, a well 114 feet deep with a
head 10 feet in depth yields 42 gallons per minute. At Havre de Grace,
Harford County, a well 60 feet deep with a head 23 feet beneath the
surface yields 60 gallons per minute; a well at Churchville 60 feet deep
yields 20 gallons per minute.

At Oyerlea, Baltimore County, three wells 65 to 100 feet in depth yield
together 45 gallons per minute. There are several wells on the south side
of the Green Spring Valley in the quartzitic schist. One at Rogers 138 feet
in depth with a head near the surface yields 60 gallons per minute; one at
Garrison 178 feet in depth with a head 60 feet below the surface yields
30 gallons per minute; a well at Brightside 206 feet deep with a head
25 feet below the surface yields 33 gallons per minute; a well at
Stcphenson 42 feet in depth with a head 15 feet below the surface yields
36 gallons per minute; a well at Loch Raven 541 feet in depth with a
head near the surface yields 150 to 200 gallons per minute; a well at
Ruxton 152 feet in depth yields 43 gallons per minute; a well at Pikesville
240 fect in depth with a head 42 feet bencath the surface yields 15 gallons
per minute; and another well nearly 500 fecet in depth yields 50 gallons
per minute; a well at Thistle Mills, opposite Ilchester, 151 feet in depth
yields 17 gallons per minute,

A well 5 miles west of Ellicott City, Howard County, 280 feet deep with
a head 15 feet below the surface yields 26 gallons per minute; a well at
Woodstock 72 feet deep with a head 35 feet below the surface yields 20
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gallons per minute; a well at Elioak 95 feet in depth with a head 42 feet
beneath the surface yields 25 gallons per minute.

A well at Sykesville, Carroll County, 123 fcet in depth with a head
R0 feet beneath the surface yields 60 gallons per minute.

At Rockville, Montgomery County, two wells 225 feet in depth with a
head 1R feet below the surface yield together 50 gallons per minute, and
another well in the same locality 225 feet in depth with a head 12 feet
beneath the surface yields 45 gallons per minute; a well at Cabin John
Bridge 95 feet in depth with a head 30 feet beneath the surface yields
40 gallons per minute.

A well at Jefferson, Frederick County, 57 feet in depth with a head
45 feet beneath the surface yields 15 gallons per minute ; a well at Bruns-
wick 150 fect in depth with a head 20 feet beneath the surface yields
45 gallons per minute, and another well at the same place 315 feet in depth
with a head 5 feet below the surface yields 100 gallons per minute; a well
at Braddock Heights 200 feet deep with a head 15 feet beneath the surface
yields 10 gallons per minute. A

A well at McCoy’s Ferry, Washington County, 70 feet deep with a head
60 feet beneath the surface yields 4} gallons per minute.

Quality.—Generally excellent, with small amounts of mineral matter in
solution.

WATER FROM IRON-MAGNESIAN ROCKS

(GABBRO, SERPENTINE, DIABASE, BASIC VOLCANICS, ETC.)

Numerous wells, for the most part of small capacity, are found in the
iron-magnesian rocks. It is generally more difficult to secure adequate
and potable supplies from these rocks than from the siliceous rocks pre-
viously described. Water fissures are apparéntly much less frequent, and
many more unsuccessful attempts have been made to secure water from

these rocks than from any of the others in the central part of the state.
Depth.—Generally from 50 to 250 feet.
Static Head.—From 50 feet beneath the surface to a few feet above the
surface ; never flowing ; always pumped.
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Quantity.—Large to small. At Rising Sun, Ceeil County, four wells
105 to 166 feet in dei)th with a head 6 feet beneath the surfaee yield
50 gallons per minute eaeh.

A number of wells occur in the gabbro belt in Harford County. At
Belair a well 100 feet in depth with a head 8 feet beneath the surface
yields 75 gallons per minute; another at the same place 233 feet deep
with a head 3 feet beneath the surfacc yields 60 gallons per minute; and
still another 300 feet in depth with a head 8 feet beneath the surfaee yields
70 gallons per minute ; at Darlington a well 105 feet in depth with a head
30 feet beneath the surface yields a small supply; at Fallston a well
100 feet in depth with a head near the surface yields 5 gallons per minute;
and another at the same place 101 fect in depth with a hcad near the sur-
face yields 23 gallons per minute.

Many wells have been drilled in the area of gabbro and associated rocks
about Baltimore in Baltimore County, and a large number of failures
have resulted. A considerable number of producing wells are found,
however, although for the most part of small capacity. A well at Fort
160 feet in depth with a head near the surface yields 6 gallons per minute ;
at Necker a well 52 feet in depth with a head 46 feet beneath the surface
yields 60 gallons per minute ; at Cub Hill a well 393 feet in depth with a
head 150 feet beneath the surface yields 35 gallons per minute; a well at
Belgravia 107 feet in depth with a head 31 feet beneath the surfaee yields
15 gallons per minute, and another at the same plaee 45 feet in depth with
a head 38 feet beneath the surfaee yields 4 gallon per minute; a well at
- Arlington 96 feet in depth with a head 8 feet beneath the surfaee yields
25 gallons per minute ; another well 125 feet in depth with a head 8 feet
beneath the surface yields 40 gallons per minute ; another well at the same
plaece 141 feet in depth with a head 4 feet beneath the surfaee yields
100 gallons per minute ; another well at the same place 167 feet in depth
with a head 30 feet beneath the surfaee yields 60 gallons per minute; and
still another at the same plaece 200 feet in depth with a head 30 feet
beneath the surface yields 60 gallons per minute. A well at Fords Lane
near Park Heights Avenue, 225 feet deep with a head near the surface,
yields 26 gallons per minute; and another at Seven-Mile Lane at Park
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Heights Avenue 50 feet in depth with a head 6 feet below the surface
yields 12 gallons per minute; a well at Sudbrook Park 81 feet in depth
with a head 25 feet beneath the surface yields 40 gallons per minute; at
Woodlawn a well 108 feet in depth with a head 30 feet beneath the surface
yields 50 to 60 gallons per minute; and another at the same place 137 feet
in depth with a head 18 feet beneath the surface yields 9 gallons per
minute ; a well at Howard Park 180 feet deep with a head near the surface
yields 35 gallons per minute; and another in the same locality 116 feet
deep with a head near the surface yields 35 gallons per minute; at Gwynn
Oak Park a well 161 feet deep with a head near the surface yields 20 gal-
lons per minute; a well at Catonsville 103 feet in depth with a head
16 feet beneath the surface yields a large but undetermined supply.

A well at Potomac, Montgomery County, 82 feet in depth with a head
20 feet beneath the surface yields 10 gallons per minute; and another at
the same place 40 feet in depth with a head 10 feet beneath the surface
yields 3 gallons per minute; at Gaithersburg a well 70 feet in depth with
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