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THIRTY-FOURTH ANNUAL REPORT OF THE DIRECTOR
OF THE UNITED STATES GEOLOGICAL SURVEY.

Georce Otis Smita, Director.

The appropriations for the work of the United States Geological
Survey for the fiscal year 1912-13 comprised items amounting to
$1,497,920. The plan of operations was approved by the Secretary
of the Interior, and a‘detailed statement of the work of the several
branches and divisions of the Survey is presented on later pages of
this report.

: SPECIAL FEATURES.

SCOPE OF WORK.

The detailed statement which forms the greater part of this ad-
ministrative report indicates the nature and extent of the public
work performed by the Geological Survey. While in response to
public opinion as expressed by Congress, both at the time of the Sur-
vey’s creation and in recent years, and to the necessities of public-
land administration, the greater emphasis has been properly placed
upon the work relating to the public domain, yet the activities of
this bureau cover the whole country. In the matter of geologic inves-
tigation field work was done last year in 45 States and in Alaska,
while general studies were continued that have no definite geographic
limitations. Topographic mapping was continued in 26 States, the
District of Columbia, Alaska, and Hawaii, and the investigation of
water resources included: the gaging of streams in 42 States, Alaska,
and Hawaii, work on underground waters in 19 States, and engineer-
ing studies of water utilization on the public lands. Add to this the
statistical inquiries covering every mineral product and addressed to
about 62,000 producers, with the accompanying study of the nature
and extent of the mineral resources upon which the mineral industry
depends, and it will be seen that the Geological Survey is in close
touch with the physical development of the whole country.

Another measure of the activities of the Geological Survey as a
field service may be afforded by the statement that during the year
378 field men of the regular staff, geologists and topographic and

7



8 THIRTY-FOURTH REPORT OF GEOLOGICAL SURVEY.

hydraulic engineers, were engaged in field examinations and investi-
. gation for longer or shorter periods. This figure does not include an
even larger number of temporary assistants.

It follows that the Geological Survey is essentially a field service,
and its policy and procedure in the public work intrusted to it are
based on recognition and appreciation of field conditions. Practi-
cally every officer having large administrative responsibilities con-
‘nected with its field operations has been connected with the service
for at least a score of years and has worked in every grade of field
position. This constitutes perhaps the largest factor in the deter-
mination of the policy and standards controlling the work of the
Geological Survey.

GROWTH OF WORK.

During the last six years the field investigations of the Survey
and the office work connected therewith have shown remarkable
growth. Notwithstanding the fact that within that period the
former technologic branch of the Survey has become an independent
organization, the Bureau of Mines, the older bureau is larger now
than it was six years ago.

In personnel the net growth since 1907 has been about 87 per cent;
in general correspondence the number of incoming letters now ex-
ceeds that of 1907 by 43 per cent; the total distribution of reports
and maps has increased 23 per cent, the increase in maps sold being
even larger, 25 per cent; and the total cash receipts from sales of
publications are larger by 60 per cent than in 1907. In the matter
of total printed pages in the published reports there has also been a
notable increase, though it is impossible to state this exactly by rea-
son of changes in measure of page and size of type.

During this period, however, notwithstanding these gains in every
particular that can be stated statistically, there has been a net loss
in annual appropriations. The $350,000 appropriated in items under
the technologic branch in 1907 has been only in part replaced by
increased amounts now appropriated in other items, although the net
loss is also in part offset by increased cooperation by the States in
the field work of this Federal service. Thus the fact becomes ap-
parent that in spite of a large measure of growth in public demands,
as proved by the increase in correspondence and in distribution of
publications, especially in publications sold, there has been no in-
crease in the total appropriations available for sustaining the work
of this bureau.

If the most recently organized branch of the Survey, the land-
classification board, is taken, even more noteworthy items of growth
can be cited for 4 single year. With the board’s work largely in-
creased in every line of activity, the formal land-classification reports
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prepared for a single bureau, the Office of Indian Affairs, show for
1912-13 an increase in number of 20 per cent over the previous year.
The letters received in the land-classification board increased 32 per
cent, and the outgoing letters 70 per cent. It is not surprising that
the files of this branch doubled in volume this last year.

The fact that more public work is being performed without cor-
responding increase in expenditure is unmistakable evidence of
efficiency and economy. Efficiency in the public service is the end
sought by an increasing number of administrative officers through-
out the departmental service. The constant and painstaking effort
of responsible chiefs and clerks in all grades is to make the largest
returns to the public for the money appropriated by Congress. The
motive of public service is often as effective in these kinds of Govern-
ment work as the incentive of personal gain in private enterprise.

Because of this increasing pressure of official work, overtime serv-
ice has become almost habitual in many of the divisions of the
Survey. Of the scientific members of the organization, several will
be found working at their desks every evening during the winter,
often until midnight, so that many of the geologists and others
average at least 10 per cent overtime. In the clerical force, where
there is the same devotion to duty but possibly not the same per-
sonal interest in the work, the record is no less creditable in the
amount of voluntary and, indeed, volunteered service. In one group
of clerks, for instance, the overtime throughout the year averages
about 5 per cent; in another group the average is 7 per cent, the
extra time reaching 9 per cent in one of the winter months. In an-
other section an extra hour a day is required of the whole force
during periods of a week or more when the demands from the public
are especially heavy, the time of service showing, for instance, an
increase of 20 per cent in a single month. The library is regularly
kept open an extra hour during the winter to facilitate its use in
connection with the official scientific work.

Another gratifying evidence of devotion to work is furnished in
the records of attendance. Usually an average of only two-thirds or
less of the total annual leave permissible under the law is taken by
Survey members, while 10 to 14 per cent is the average sick-leave
record (124 per cent this last year). In the field work of the Geo-
logical Survey the men know no official hours; they regulate the
length of the working day only by the season, and even after dark-
ness has fallen there may be several hours of accounting and clerical
work in the tent before the chief of party or his principal assistants
turn in for the night.

In connection, however, with this matter of overtime work and
what may be considered a maximum output, it is believed that the
limit has been reached and that a crisis now faces the work in charge
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of this bureau. The activities imposed by Congress upon the Geo-
logical Survey have been increasing faster than the appropria-
tions provided therefor, until now it is all too apparent that the
organization is undermanned and underequipped. Overtime work
under adverse conditions is, as already stated, evidence of enthusiastic
loyalty to the public service, but the strain is cumulative and the
organization is bound soon to weaken, while both the quality and
the quantity of the product must plainly suffer unless more adequate
appropriations are voted by Congress. The demand upon the Sur-
vey for more work can not be checked, but the means to meet the
demand can be provided.

LIMITATIONS UPON EFFICIENCY AND ECONOMY.

In the Geological Survey, as in other bureaus of the Government,
“the endeavor to administer public funds economically is distinctly
hampered by statutory and other limitations. In the thirty-third
annual report detailed mention was made of the loss of efficiency,
as well as danger to life and property, resulting from the crowd-
ing of a large office force and a great accumulation of technical
records in utterly inadequate quarters. Since that report was pub-
lished Congress has authorized the erection of an office building of
modern type to accommodate the Geological Survey, Office of Indian
Affairs, Reclamation Service, Bureau of Mines, and other offices of
the Department of the Interior, with a cost limit, exclusive of site,
of $2,596,000. On June 13, 1913, the Secretary of the Treasury in-
cluded in the current deficiency estimates an item of $25,000 to pro-
vide for technical and engineering services in the Office of the Super-
vising Architect in preparing plans for the building and for begin-
ning its construction. It is to be noted that the same estimates in-
clude an item of $99,261.83 to replace property and equipment de-
stroyed by the fire of May 18, 1913, in the basement of the building
now occupied by the Survey.

Another efficiency limitation of quite a different type from that
imposed by inadequate and dangerous quarters is presented in the
restrictions placed in one way or another upon the selection of per-
sonnel. Under “lump-sum ” appropriations there is a fair oppor-
tunity to obtain high-grade service in the scientific and technical
positions, yet even here the restraining influence of precedent pre-
vents attaching to the higher positions salaries that are more than a
fraction of those which the well-trained specialists best fitted for those
positions can obtain for similar work in the service of corporations.
This condition has resulted in many of the members of the Geological
Survey leaving Government service at the time when they have be-
come most valuable as public servants. Thus in the four and one-half
years ending January, 1913, 41 geologists left the Government service
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for the primary purpose of bettering their financial condition, and
these men are known to have received salaries outside of the public
service amounting to an average immediate advance of 149 per cent,
or practically two and one-half times the salaries paid them by the
Geological Survey.

The only optimistic view to take of this condition, whereby some
of the better men are constantly resigning in every branch of the
bureau, is to count this loss to the Survey as one measure of the edu-
cational contribution that the public service is making to the world’s
work.

In the clerical parts of the Survey organization a restriction whose
effect is fully realized only by those who seek efficiency is the appor-
tionment feature of the civil-service law. It is well known that the
lists of clerks and stenographers who have passed the civil-service
examinations with high rank but who are, simply because of their
residence in States whose quotas are exhausted, ineligible for other
than temporary appointment contain as a rule far more efficient
candidates, as shown by their high ratings, than those who are eligible
so far as residence is concerned. The policy of barring the best
clerks from the classified service simply because of residence in this
or that State seems to the administrative officer only one step removed
from exclusion from Government employment on purely partisan
grounds, and from his point of view is no more favorable to the at-
tainment of the best results. Too much of the effort in “ civil-service
reform ” has been devoted to the protection of the worker rather than
of the work, and too often the needs of the public service to have
its work well done have been overlooked in the effort to insure equality
of opportunity to all applicants for employment.

A serious limitation upon economy in the administration of the
Survey appropriations results from the discordance between the fiscal
~ year and the field season. The necessity of making field plans and
starting field projects on July 1, when the natural season for field
work is well advanced, involves not only great inconvenience but
serious loss. Congress has in some measure relieved this unnatural
situation by making certain of the appropriations for.the field service
wholly or in part immediately available. Yet even this plan fails
to afford practical relief when, as last year, the appropriation act was
not finally passed until late in the summer (August 24). Tt is diffi-
cult to estimate closely the loss involved, but it can be safely stated
that, as a result of this delay, probably never before has the unit cost
of field work in the operations of the Geological Survey been so high
as this last year.

The division of the field service most severely affected was, of
course, that operating in Alaska. Congress for a number of years has
recognized the necessity of making the plans for Alaskan investiga-
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tions far in advance of the opening of the field season by including
the annual grant of funds in the first appropriation bill passed. Thus,
the money has usually become available between the first of January
and the middle of February, making it possible to formulate plans
and to move supplies during the winter. By this policy the plans
could be carried out economically and efficiently. It will be evident
that the dispatching of a large number of parties to inaccessible
regions of Alaska is not practicable until it ig definitely known what
funds will be available. As a consequence of the delay in the appro-
priation for 1912-13 but little could be accomplished, and the projects
undertaken could be carried out only at relatively heavy expense.
Only three parties out of the twelve eventually dispatched to Alaska
had a full season for field work, these being supported up to the end of
June from the balance left from funds of the previous year and from
then to the time the regular appropriation became available by the
temporary grants made by Congress. As funds permitted several
other parties were dispatched on the basis of these temporary grants,
which were, however, so inadequate that the parties were under-
manned and but poorly equipped.

Among the important pieces of work which had to be abandoned
were an exploration through the western part of the Colville basin to
Point Barrow and geologic and topographic reconnaissance surveys
in the Talkeetna and Broad Pass regions. In the preparation for the
latter undertaking provisions had been dispatched to Valdez Creek,
some 300 miles from the coast, at a very heavy expense. A reconnais-
sance of the Yakataga region and detailed geologic and topographic
surveys of the eastern part of the Matanuska coal fields and of the
Willow Creek gold district were also planned but could not be car-
ried out.

ALASKA RAILROAD COMMISSION.

A gpecial contribution was made by the Survey to the work of the
Alaska Railroad Commission, which was created by the Sixty-second
Congress and charged with the investigation of transportation routes
in Alaska. The commission consisted of five members, and the Survey
geologist in charge of the investigation of mineral resources in Alaska
was named in the statute as one of these members. Alfred H. Brooks
was therefore designated by President Taft to serve as a member of
the commission and as vice chairman. Mr. Brooks visited Alaska
with the other members of the commission, leaving Washington Sep-
tember 3 and returning December 1, 1912. The resulting report was
submitted to the President and by him transmitted to Congress Janu-
ary 20, 1913.
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REPORT ON LAND CLASSIFICATION.

A feature of special interest in connection with the year’s work was
the preparation for publication of Bulletin 537, “ The classification of
the public lands.” This bulletin contains contributions by many
authors, including the Director of the Survey, practically all the
technical force of the land-classification board, and many of the
geologists and engineers of the other branches who are engaged in
the field work of classification. The object of this publication was
to set forth in compact and usable form the history and origin of
the Survey’s classification work, the basis of that work in law and in
the administration of law, and briefly the processes involved both in
the original field investigations and in the office study and disposi-
tion of field results. The work has grown from small beginnings
to a complete organization and a complete system of procedure. It
touches upon public-land problems at many points, so that it seemed
desirable, both from the point of view of members of the Survey
and from that of the public, to set forth, as compactly and clearly
as possible, the general features of the organization and the general
principles which govern the work. The preparation of the bulletin
involved the: diversion of a considerable portion of the energies of
the land-classification board staff for a part of one or two months of
the fiscal year.

FIRE IN THE SURVEY BUILDING.

A fire occurred in the basement of the Survey building on Sun-
day, May 18, the cause of which is unknown, but which may have
resulted from the short-circuiting of electrical wires. The destruc-
tion of the entire building was at one time seriously threatened,
but the fire was fortunately confined to the basement and there-
fore resulted in the loss of: only replaceable property. The fire de-
stroyed about 175,000 copies of the latest topographic maps, destroyed
or seriously damaged the entire stock of geologic folios, aggregating
about 200,000 copies, and partly or wholly destroyed about 60,000
book publications, most of which were reserve copies, including the
older and rarer publications. Among these was the “ library reserve,”
comprising from four to six copies of each publication heretofore
issued by the Survey, constituting the only complete sets of Geological
Survey publications known to be in existence, except those in libraries.
The fire damage is estimated at approximately $100,000 for property
which should be replaced, but this estimate does not include a con-
siderable additional damage to material and publications—not suffi-
cient, however, to condemn them as useless.
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WORK OF THE YEAR.
DECREASE IN APPROPRIATION.

The appropriations made directly for the Geological Survey showed
a decrease of $10,000 as compared with those for the fiscal year 1912,
this amount having been temporarily cut off from the appropriation
for the investigation of Alaskan mineral resources. This action was
taken by Congress on account of the delay in making the appropria-
tion and the belief by Congress that the full appropriation would
not be needed. Owing to the extreme lateness in making the appro-
priation, and therefore providing for working funds, considerable
less than the usual amount of field work was accomplished, the field
season being on this account thus cut down practically one-half.
However, as soon as the money became available parties were rushed
to the field and the utmost endeavors were made to turn out something
approaching the present standard of work. Parties were kept in the
field later than usual in the fall, considerable work being done after
snowfall and more than the usual amount of work was done in the
early spring.

PUBLICATIONS.

The work of the Geological Survey is reflected chiefly in the publi-
cation and distribution of its printed reports and maps. During the
fiscal year ended June 30, 1913, the number of reports printed was
253,850 copies and the number distributed was 375,213 copies of
these reports and reports previously printed. The reports are sent
out only on application.

Under the special stimulation of a reduced price because of damage
by smoke and water, the geologic folios were sold in large numbers.
From May 20, immediately after the fire, to June 30 these sales
amounted to more than 27,000 copies, and it is believed that this
distribution among teachers, students, business men, and others really
desirous of using the publications of this series will make future
issues more popular.

The publications of the year are listed below.

THIRTY-THIRD ANNUAL REPORT of the Director of the United States Geological
Survey to the Secretary of the Interior, for the fiscal year ended June 30,

1912. 175 pages, 2 plates.
A report on special features of the Survey’s work, brief abstracts of publi-

cations of the year, and a summary of work by branches and divisions, with
maps showing the progress of topographic and geologic surveys.

MoNoGrAPH LI. Cambrian Brachiopoda, by C. D. Walcott. (In two parts.)
1912. Part I, 872 pages, 76 text figures; Part II, 104 plates. Price $4.

A work setting forth the results of a systematic study of the Cambrian
brachiopod fauna of the world and its relation to Ordovician and later fauna.
This work contains descriptions of 477 species and 59 varieties of Cambrian
brachiopods and 42 species and 1 variety of Ordovician brachiopods. “ Figures
of 538 forms are given,
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The Cambrian Brachiopoda are considered historically, geologically, and
zoologically. The historical treatment comprises a bibliography and a table
of synonymic reference, giving a completely cross-referenced list of described
species with the present generic and specific reference of each; the geologic
treatment covers general geographic and stratigraphic distribution, detailed
geographic distribution, detailed stratigraphic distribution, habitat, and fossil
localities. The zoologic treatment covers the physical characters of the
Brachiopoda, their distribution, their evolution, and their classification.

ProFESSIONAL PAPER 71. Index to the stratigraphy of North America by Bailey
Willis, accompanied by a geologic map of North America compiled by the
United States Geological Survey in cooperation with the Geological Sur-
vey of Canada and the Instituto Geologico de México under the super-
vision of Bailey Willis and G. W. Stose. 1912. 894 pages, 1 plate, 19
text figures.

This paper is a compilation designed to explain the geologic map which
accompanies it. The map is printed in four parts, which together make a
wall map 60 by 77 inches, and is excellently adapted to use in classes. It is
also sufficiently detailed to be serviceable for close study, for although it
shows 42 divisions of rocks that can be studied at close range, the color
scheme is so planned that when it is used as a wall map at a distance “the
miner distinctions merge and the major divisions stand out prominently.
The map is therefore indispensable to both teacher and student.

The compiler of this volume has assembled the latest or most authoritative
statements of fact and opinion, selected according to his best judgment.
The material selected comprises discussions of stratigraphy, citations of sig-
nificant fossils, and views on correlation. The aim has been to state strati-
graphic facts as fully as the data available or the scope of the work permit
and to include as much as space allows relating to faunas and correlation.
Quotation has been preferred, but where it was not practicable dan abstract
of facts has been made and the reference given. The last chapter is a bibli-
ography of the publications cited in the text of the work. Each of the 19
text figures is a sketch map of North America showing the distribution of
the rocks of a certain geologic period represented on the map and the key to .
references in the text.

ProrEssIONAL PAPER T4. Geology and ore deposits of the Butte district, Mon-
tana, by W. H. Weed. 1912. 262 pages, 41 plates, 109 text figures.

A study of the geology of this important ore-bearing district, which is the
greatest mining center in the United States and the second greatest in the
world. The book describes in detail the different valuable metals produced—
gold, silver, copper, and zinc—their mode of occurrence, and the geologic con-
ditions which led to their formation. A discussion of mining conditions indi-
cates that the output of the district will remain constant for some years to
come. The illustrations consist of colored geologic maps, halftone plates, and
zine etchings showing plans and cross sections of the mines and veins.

ProOFESSIONAL PAPER 77. Geology and ore deposits of the Park City district,
Utah, by J. M. Boutwell, with contributions by L. H. Woolsey. 1912.

231 pages, 44 plates, 18 text figures.
A detailed report on the areal and economic geology of the district sur-
rounding Park City, Utah, with sections on the history and development of
its mining industry, mineralogy of its ores, and descriptions of its mines,
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The Park City district has won high standing as a “ bonanza camp ” by yield-
ing large amounts of rich lead-silver ore, and its extensive mines rank well
among the dividend-paying argentiferous lead mines of the world. Top-
ographic and geologic maps, structure sections, and numerous halftone plates
accompany the paper.

ProrESSIONAL PAPER 78. Geology and ore deposits of the Philipsburg quadrangle,
Montana, by W. H. Emmons and F. C. Calkins. 1913. 271 pages, 17 plates.
55 text figures.

This paper treats of the geography, geology, and mineralogy of the dis-
trict adjacent to Philipsburg, Mont., which contains deposits of silver and
gold ore that were once richly productive. The paper includes chapters on
the ore deposits, history of mining development, and treatment of the ores.
The mines are described in detail and numerous illustrations, including
topographic and geologic maps of the district, add to the usefulness of the
book.

PRrOFESSIONAL PAPER 79. Recurrent Tropidoleptus zones of the Upper Devonian
in New York, by H. S. Williams. 1913. 103 pages, ' plates, 18 text
figures.

A study of the paleontology of the Upper Devonian rocks of the Watkins
Glen district, near Ithaca, N. Y. The importance of the investigation lies
chiefly in its disclosures in regard to the ancient geography and geology of
the region, as the disappearance and reappearance of the Tropidoleptus
fauna must have been due to diastrophic changes. The illustrations consist
of halftone plates of specimen fossils and sections of the rocks showing the
stratigraphic position of the subdivisions of the fauna.

BuLrLerin 471. Contributions to economic geology (short papers and preliminary
reports), 1910, Part II, Mineral fuels. M. R. Campbell, geologist in
charge. 1912. 663 pages, 52 plates, 15 text figures.

Includes 27 brief reports of two classes— (1) short papers giving compara-
tively detailed descriptions of occurrences of mineral fuels that have economic
interest but are not of sufficient importance to warrant a more extended
description; (2) preliminary reports on economic investigations the results
of which are to be published later in more detailed form. These reports are
such only as have a direct economic bearing, all topics .of purely scientific
interested being excluded.

A complete list of the papers included in the volume follows:

The Campton oil pool, Kentucky, by M. J. Munn.

0Oil and gas development in Knox County, Ky., by M. J. Munn.

The Fayette gas field, Alabama, by M. J. Munn.

The Powder River oil field, Wyoming, by C. H. Wegemann.

Geology of the San Juan oil field, Utah, by E. G. Woodruft.

Marsh gas along Grand River near Moab, Utah, by E. G. Woodruff.

Preliminary report on the geology and possible oil resources of the south

end of the San Joaquin Valley, Cal., by Robert Anderson.

Coal on Dan River, N, C.,, by R. W. Stone.

Lignite in the Fort Berthold Indian Reservation, N. Dak., north of Missouri

river, by M. A. Pishel. .

Geology of certain lignite fields in eastern Montana, by W. R. Calvert.

The Baker lignite field, Custer County, Mont., by C. F. Bowen.

The Terry lignite field, Custer County, Mont., by F. A. Herald.

The Glendive lignite field, Dawson County, Mont., by J. H. Hance,
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The Sidney lignite field, Dawson County, Mont., by Eugene Stebinger.

The Culbertson lignite field, Valley County, Mont., by A. L. Beekly.

The southern extension of the Milk River coal field, Chouteau County,
Mont., by L. J. Pepperberg.

The Livingston and 'Trail Creek coal fields, Park, Gallatin, and Sweetgrass
Counties, Mont., by W. R. Calvert.

The Electric coal field, Park County, Mont., by W. R. Calvert.

The Little Powder River coal field, Campbell County, Wyo., by J. A. Davis.

The Sussex coal field, Johnson, Natrona, and Converse counties, Wyo., by
C. H. Wegemann.

The Lost Spring coal field, Converse County, Wyo., by D. E. Winchester

Coal fields of the Wind River region, Fremont and Natrona counties, Wyo.,
by E. G. Woodruff and D. E. Winchester.

The coal resources of Gunnison Valley, Mesa and Delta counties, Colo., by
E. G. Woodruff.

The Tijeras coal field, Bernalillo County, N. Mex., by W. T. Lee.

The Deep Creek district of the Vernal coal field, Uinta County, Utah, by

C. T. Lupton.

The Blacktail (Tabby) Mountain coal field, Wasatch County, Utah, by
C. T. Lupton.

Miscellaneous analyses of coal samples from various fields of the United
States.

BULLETIN 498. Headwater regions of Gulkana and Susitna rivers, Alaska, with
accounts of the Valdez Creek and Chistochina placer districts, by F. H.
Moffit. 1912. 82 pages, 10 plates, 9 text figures.

Describes briefly the geology and mineral resources of an area between the
upper parts of Susitna and Gulkana rivers, as the result of a reconnaissance
survey in 1910. One of the chief purposes of the survey was to map and in-
vestigate the Valdez Creek placer district, which has been producing gold for
a number of years. Topographic and geologic reconnaissance maps, structure
sections, and halftone views of interesting geologic features make up the
illustrations.

BULLETIN 501. The Bonnifield region, Alaska, by S. R. Capps. 1912. 63 pages,
8 plates, 3 text figures.

Describes the geography and general geology of the region lying south of
Fairbanks between Tanana River and the crest of the Alaska Range. This
district. has long been known as a field containing some productive gold
placers as well as extensive deposits of lignitic coal. Estimates which in-
clude only 122 square miles of the better-known coal fields give a coal content
of 9,950,000,000 tons. The book contains topographic and geologic maps of
the district described and sections of the rocks.

BuLieTIiN 502. The Eagle River region, southeastern Alaska, by Adolph Knopf.
1912. 61 pages, 5 plates, 3 text figures.

Discusses the rock formations and ore deposits of the Eagle River region,

a strip of territory 32 miles long extending northwestward from Salmon

Creek, near Juneau, to Berners Bay. This strip embraces nearly a third

of the entire length of the Juneau gold belt and contains a large number

of prospects under exploration. The illustrations include a topographic
and a geologic map of the area discussed and diagrammatic sections.

12174°—13—2



18 THIRTY-FOURTH REPORT OF GEOLOGICAL SURVEY.

BULLETIN 503. Iron-ore deposits of the Eagle Mountains, California, by E. C.
Harder. 1912. 81 pages, 13 plates, 4 text figures.

An economic report treating of the structure, character, and quantity of
the iron ores of the Eagle Mountains, in Riverside County, Cal., and their
relation to the associated rocks. It inciudes also descriptions of these rocks
and discussions of their relations to one another. The book contains a
general geologic and topographic map and maps and sections showing dis
tribution and structure of iron ore and associated rocks.

BurLETIN 508. The Onondaga fauna of the Allegheny region, by E. M. Kindle.
1912. 144 pages, 13 plates.

Results of research work on the fauna of the Onondaga limestone, which is
recognized by geologists as a valuable reference formation in correlating other
strata. The bulletin discusses the stratigraphy of the formation in the differ-
ent States in the Allegheny region and the age of the fauna, and gives de-
tailed descriptions and pictures of the fossils.

BurLeriN 510. Coal fields of Grand Mesa and the West Elk Mountains, Colorado,
by W. T. Lee. 1912. 237 pages, 21 plates, 37 text figures.

Results of an investigation undertaken for the purpose, first, of ascertaining
the geologic relations of the coal-bearing rocks to other formations; second, of
classifying the land by legal subdivisions into coal land and noncoal land ; and
third, of determining the value of the coal land by ascertaining the thickness
of the coal beds, the character and quality of the coal, its accessibility with
reference to topographic features, and its loctaion with reference to lines of
transportation. The report contains a map of the Grand Mesa and West Elk
Mountain field, sections of the coal beds, and halftone plates showing geologic
features associated with the coal deposits and characteristic fossils by which
coal of different grades may be identified.

BuLrLeTIiN 513. Pliocene and Pleistocene Foraminifera from southern California,
by R. M. Bagg, jr. 1912. 153 pages, 28 plates, 3 text figures.

This bulletin describes in detail 128 species and varieties of fossil Forami-
nifera. The Pliocene specimens were obtained from highly fossiliferous sands
at Timms Point, San Pedro, Cal,, and the Pleistocene material from sandstone
with fossiliferous lenses at Santa Barbara, Cal. The book contains halftone
plates giving accurate representations of the specimens.

BuLLeTIN 514. Results of spirit leveling in New York, 1906 to 1911, inclusive.
R. B. Marshall, chief geographer. 1912. 139 pages, 1 plate.

BuLrLeTIiN 515. Results of spirit leveling in Pennsylvania, 1899 to 1911, inclusive.
R. B. Marshall, chief geographer. 1912. 164 pages, 1 plate.

BurLETIN 516. Results of spirit leveling in Florida, 1911. R. B. Marshall, chief
geographer. 1912. 24 pages, 1 plate.

BuLLETIN 517. Results of spirit leveling in Alabama, 1911. R. B. Marshall,
chief geographer. 1912. 38 pages, 1 plate.

BurLEriN 518. Results of spirit leveling in Ohio, 1911. R. B. Marshall, chief
geographer. 1912. 108 pages, 1 plate.

BULLETIN 519. Results of spirit leveling in Tennessee, 1910 and 1911. R. B.
Marshall, chief geographer. 1912. 41 pages, 1 plate.

Reports on precise and primary leveling in the States indicated in their
titles, showing the exact altitude above sea level of a great number of places.
The work in New York, Pennsylvania, Ohio, and Alabama and that of 1910
in Tennessee was done in cooperation with the States. Hach bulletin con-
tains a halftone plate showing Geological Survey designs for bench marks.
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BuLLETIN 520. Mineral resources of Alaska (report on progress of investigations
in 1911), by A. H. Brooks and others. 1912. 360 pages, 15 plates.

A collection of 18 brief reports on the work of the Geological Survey in
Alaska during 1911. Illustrated by maps of Alaska showing distribution of
mineral resources and railway routes from the Pacific seaboard to Fairbanks,
geologic sketch maps of several of the mining regions, and hydrographs
showing the daily discharge of Yukon, Fortymile, and Seventymile rivers.
The titles of the papers are given below :
Administrative report, by A. H. Brooks.
The mining industry in 1911, by A. H. Brooks.
Railway routes from the Pacific seaboard to Fairbanks, by A. H. Brooks.
Tin resources of Alaska, by F. L. Hess.
The Taral and Bremner River districts, by F. H. Moffit.
The Chitina copper district, by F. H. Moffit.
Gold deposits near Valdez, by A. H. Brooks.
Gold deposits of the Seward-Sunrise region, Kenai Peninsula, by B. L.
Johnson.

Gold placers of the Yentna district, by S. R. Capps.

Gold placers between Woodchopper and Fourth of July creeks, upper
Yukon River, by L. M. Prindle and J. B. Mertie.

Placer mining in the Fortymile and Seventymile River districts, by E. A.
Porter.

Water supply of the Fortymile, Seventymile, and Eagle districts in 1911,

by E. A. Porter.

Water supply of the Fairbanks, Salchaket, and Circle districts in 1911, by

C. E. Ellsworth.

The Rampart and Hot Springs regions, by H. M. Eakin.

The Ruby placer district, by A. G. Maddren.

Geologic investigations along the Canada-Alaska boundary, by A. G. Mad-

dren.

The Alatna-Noatak region, by P. S. Smith.

Notes on mining in Seward Peninsula, by P. S. Smith.

BuLLETIN 521. The commercial marbles of western Vermont, by T. Nelson Dale.
1912. 170 pages, 17 plates, 25 text figures.

This bulletin has a twofold object—to bring the science of geology to bear
upon the problems of the marble industry in western Vermont, and briefly to
make known the more important scientific results obtained in the course of
the mapping of the marble belts of that part of the State and in the study of
its marbles. The district specially considered lies west of the Green Moun-
tain Range in Bennington, Rutland, and Addison counties. The report
describes all the quarries of commercial marble that were in operation in the
State in 1910. The illustrations include geologic maps of the beds, sections
of marble, and halftone plates showing ornamental uses to which Vermont
marbles have been put.

BurLrLETIN 522. Portland cement materials and industry in the United States,
by E. C. Eckel, with contributions by E. F. Burchard and others. 1913.
401 pages, 19 plates, 2 text figures.

This report contains a brief sketch of the general status of the Portland
cement industry, a discussion of the chemical and physical properties neces-
sary to a Portland cement material, and detailed descriptions of the available
Portland cement resources of each State in the United States. Emphasis is
laid on the fact that the value of cement material depends almost entirely



20 THIRTY-FOURTH REPORT OF GEOLOGICAL SURVEY.

on its location with respect to fuel supply, transportation routes, and markets.
The illustrations consist mainly of maps showing the distribution of cement
materials in certain parts of the country.

BuLrLETIiN 523. Nitrate deposits, by H. S. Gale. 1912. 36 pages, 2 plates, 2 text
figures.

A paper describing the nitrate deposits of the world and especmlly of the
United States, with sections on the origin of nitrate salts and the value of the
United States deposits. The most important of the nitrate salts commercially
are sodium nitrate (cubic niter) and potassium nitrate (niter or saltpeter),
imported largely from Chile. The bulletin contains maps showing the loca-
tion of nitrate claims and deposits in Nevada and Utah.

BurLLETIN 524. Bibliography of North American geology for 1911, with subject
index, by J. M. Nickles. 1912. 162 pages.

A list of papers on North American geology published in 1911, arranged
alphabetically by names of authors, an index of subjects or materials, and
lists showing chemical analyses reported and minerals, rocks, and formations
described.

BuULLETIN 527. Ore deposits of the Helena mining region, Montana, by Adolph
Knopf. 1913. 143 pages, 7 plates, 4 text figures.

A sketch of the geology of the Helena mining region, an area of 1,300 square
miles in southwestern Montana, with descriptions of mines in special districts.
The dominating geologic feature of the region is the granite mass which forms
the northern extension of a great intrusion known as the Boulder batholith.
As a consequence of this granite invasion a series of ore deposits, chiefly gold,
silver, and lead, was formed around the margin of the granite and in the
roof rocks overlying it. The book contains a geologic map of the region and
halftone plates showing specimens of the ores.

BuLLeTIN 529. The enrichment of sulphide ores, by W. H. Emmons. 1913,
260 pages.

A discussion of the theory of sulphide enrichment, which explains why
many ore deposits, especially those of copper, are leached near the surface
and are richer below the leached zone, whereas the ore at still greater depths
is of lower grade. According to the theory the minerals leached from the
upper zone have been carried downward and redeposited, forming an enriched
zone, and the deeper, low-grade sulphide ores are assumed to have under-
gone no change since the original or primary mineralization of the whole
deposit. This theory has proved to be of considerable economic value, having
.been successfully applied in the development of many deposits of the metallic
sulphides.

BuLLETIN 530. Contributions to economic geology (short papers and preliminary
reports), 1911, Part I, Metals and nonmetals except fuels. Waldemar
Lindgren, chief geologist. 1913. 400 pages, 7 plates, 51 text figures.

This bulletin is made up of 27 brief reports on investigations of mineral
deposits except fuels in the United States in 1911. These papers are such
only as have a direct economic bearing, all topics of purely scientific interest
being excluded. They have been grouped according to the subjects or locali-
ties treated and each group has been issued as an advance chapter as soon
as it was ready. A complete list of the papers included in the volume follows :

Notes on the gold lodes of the Carrville district, Trinity County, Cal.,

by D, F. MacDonald, >
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A preliminary report on the geology and ore deposits nf Creede, Colo., by
W. H. Emmons and E. S. Larsen.

A preliminary account of the ore deposits of the Loon Creek district, Idaho,
by J. B. Umpleby.

Geology of the St. Joe-Clearwater region, Idaho, by F. C. Calkins and
E. L. Jones, jr.

Notes on the Antelope district, Nevada, by F. C. Schrader.

Notes on the northern La Sal Mountains, Grand County, Utah, by J. M.
Hill.

The Turquoise copper-mining district, Arizona, by F. L. Ransome.

Notes on the vanadium deposits near Placerville, Colo., by F. L. Hess.

Vanadium in the Sierra de los Caballog, N. Mex., by F. L. Hess.

Carnotite near Green River, Utah, by F. L. Hess.

Zirconiferous sandstone near Ashland, Va., by T. L. Watson and F. L.
Hess. .

Alunite in the San Cristobal quadrangle, Colorado, by E. S. Larsen.

Notes on the clays of Delaware, by G. C. Matson.

Clay in the Portland region, Maine, by F. J. Katz.

Developed deposits of fuller’s earth in Arkansas, by H. D. Miser.

Gypsum along the west flank of the San Rafael Swell, Utah, by C. T.
Laupton.

Geology of the salt and gypsum deposits of southwestern Virginia, by
G. W. Stose.

A geologic reconnaissance in southeastern Idaho, by A. R. Schultz and
R. W. Richards.

Some further discoveries of rock phosphate in Montana, by J. T. Pardee.

The search for potash in the desert basin region, by H. 8. Gale.

The occurrence of potash salts in the bitterns of the eastern United States,
by W. C. Phalen.

Explorations of salines in Silver Peak Marsh, Nev., by R. B. Dole.

A sulphur deposit in the San Rafael Canyon, Utah, by F. L. Hess.

Sulphur deposits of Sunlight Basin, Wyo., by D. F. Hewett.

Two sulphur deposits in Mineral County, Colo., by E. 8. Larsen and J. F.
Hunter.

Graphite near Raton, N. Mex., by W. T. Lee.

Mica in Idaho, New Mexico, and Colorado, by D. B. Sterrett.

BuLreTIN 531. Contributions to economic geology (short papers and preliminary
reports), 1911, Part II, Mineral fuels; advance chapters as follows:
Bulletin 531-A. The Menifee gas field and the Ragland oil field, Kentucky.

M. J. Munn. 1913. 20 pages, 4 plates.

A brief account of the history, topography, and geology of these fields,
with sketch maps and suggestions to future prospectors.

Bulletin 531-B. Oil and gas development in north-central Oklahoma, by

R. H. Wood. 1912. 31 pages, 1 plate.

The region considered in this report includes lands formerly within the
Pawnee, Otoe, Ponca, Kaw, and Tonkawa Indian reservations, comprising
about 82 miles from north to south and 60 miles from east to west in Grant,
Kay, Osage. Pawnee, Noble, Garfield, Logan, Payne, and Lincoln counties.
Localities where producing wells and test holes have been sunk were visited
and an effort was made to get the exact location of all borings, the depth
of each hole, the character of the product and the amount obtained, if any,
and wherever possible a detailed log or record of the formations passed
through by the drill.
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Bulletin 531-C. Geology and petroleum resources of the De Beque oil field,
Colorado, by E. G. Woodruff. 1913. 17 pages, 1 plate, 1 text figure.
A sketch of the topography and geology of this field with reference especi-
ally to its petroleum resources. The pamphlet contains a map of the field
showing geologic boundaries and structure.

Bulletin 531-D. Geologic structure of the Punxsutawney, Curwensville,
Houtzdale, Barnesboro, and Patton quadrangles, central Pennsylvania, by
G. H. Ashley and M. R. Campbell. 1913. 23 pages, 2 plates, 1 text figure.
A discussion of the geologic structure of the area covered, designed to aid
the prospector in drilling for oil or gas.

BurLLeTiN 532. The Koyukuk-Chandalar region, Alaska, by A. G. Maddren.
1913. 119 pages, 9 plates, 2 text figures.

This report gives a general account of the geography and geology of the
drainage basins of upper Koyukuk and Chandalar rivers, but its special pur-
pose is to describe that part of this region in which gold placers have been
developed. Since 1899 the Koyukuk has produced gold to the wvalue of
$2,500,000 and some promising gold-bearing veins have been found in the
Chandalar district. The bulletin is illustrated by reconnaissance maps of the
region and plates showing geologic features.

BurLETIN 534. The Yentna district, Alaska, by S. R. Capps. 1913. 75 pages,
13 plates, 7 text figures.

Describes the geography and geology of the Yentna district, an area of
about 2,050 square miles in the drainage basin of Yentna River. The economic
-value of the district lies in its placer gold, and this paper sets forth briefly
the conditions at the placer mines and the more important facts about the
surface distribution of the different rock formations. Topographic and geo-
logic maps of the district and plates showing geologic and mining conditions
accompany the report.

BurLLeETIN 535. A geologic reconnaissance of a part of the Rampart quadrangle,
Alaska, by H. M. Eakin. 1913. 38 pages, 8 plates.

This is one of a series of reports on the Yukon-Tanana region, Alaska.
Although a reconnaissance report, it will be useful in outlining the general
features of geology and in affording information about the mineral resources
of the region, chiefly placer gold. The illustrations include reconnaissance
and geologic maps of the Hot Springs and Rampart districts and maps show-
ing distribution of placer gold.

BurrLeTiN 537. The classification of the public lands, by G. O. Smith and others.
1913. 197 pages, 8 text figures.

A full statement of the poli(.zy of land classification for the purpose of
highest utilization and a detailed description of the procedure and methods
so far found necessary to carry out that policy are presented in this bulletin.
This information is of value both to students of government and to geologists
and engineers interested in the application of scientific investigation to practi-
cal business. The historical and legal phases of the discussion may be of
greatest interest to the citizen concerned in his country’s highest development,
while the description of field methods should be of immediate value in indi
cating new requirements imposed upon scientific education, for details of this
business policy of the Government are already being adopted in private and
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corporate land examinations. The text figures include diagrams and sketch
maps illustrating some of the methods of land classification.

BuULLETIN 540. Contributions to economic geology (short papers and preliminary®
reports), 1912, Part I, Metals and nonmetals except fuels; one advance
chapter, namely : .

Bulletin 540-R. Sulphur deposits in Park County, Wyo., by D. F. Hewett.

1913. 6 pages.

A brief account of an investigation of the sulphur deposits of Park
County, Wyo., the author concluding that, because of the meagerness of the
deposits, their economic importance is not great. "

WATER-SUPPLY PAPER 259. The underground waters of southwestern Ohio, by
M. L. Fuller and F. G. Clapp, with a discussion of the chemical character
of the waters by R. B. Dole. 1912. 228 pages, 9 plates, 11 text figures.

The district covered by this report is an area in southwestern Ohio extend-
ing from Ohio River on the south to the southern portions of Darke and
Miami counties on the north, and from the Indiana State line on the west to
central Adams and Highland counties on the east. The topography, climate,
and geology are described with special reference to the water-bearing forma-
tions, and the underground waters are discussed by counties. The paper con-
tains also a chapter on the chemical character of the waters, showing the
qualities required for domestic, industrial, and medicinal uses and methods
of purification. The illustrations comprise a geologic map of the district,
maps showing Quaternary deposits, thicknesses of water-bearing surface
deposits, and artesian conditions, sections and halftone plates showing
ground-water conditions in the district.

WATER-SUPPLY PAPERS 281, 283, 284, 289, 290, 291, 292. Parts of * Surface-water
supply of the United States, 1910,” prepared under the direction of
M. O. Leighton: ’
Part I. Water-Supply Paper 281. North Atlantic coast, by C. C. Babb,
C. C. Covert, and R. H. Bolster. 1912. 305 pages, 2 plates.
Part III. Water-Supply Paper 283. Ohio River basin, by A. H. Horton,
M. R. Hall, and H. J. Jackson. 1912, 158 pages, 2 plates.
Part IV. Water-Supply Paper 284. St. Lawrence River basin, by C. C.
Covert, A. H. Horton, and R. H. Bolster. 1912. 125 pages, 2 plates.
Part IX. Water-Supply Paper 289. Colorado River basin, by W. B. Free-
man, E. C. La Rue, and H. D. Padgett. 1912. 233 pages, 4 plates.
Part X. Water-Supply Paper 290. The Great Basin, by E. C. La Rue, F. F.
Henshaw, and E. A. Porter. 1912. 264 pages, 3 plates.

Part XI. Water-Supply Paper 291. Pacific coast in California, by W. B.
Clapp, F. F. Henshaw, and H. D. McGlashan. 1912. 218 pages, 4 plates,
1 text figure.

Part XII. Water-Supply Paper 292. North Pacific coast, by F. F. Henshaw,
E. C. La Rue, and G. C. Stevens. 1913. 685 pages, 3 plates.

These reports contain descriptions of the drainage basins named and the
results of stream measurements in them, namely, gage-height records, results
of current-meter measurements, and daily and monthly discharges. Illustra-
tions showing typical gaging stations, current meters, and rating curves ac-
company each book.
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WATER-SUPPLY PAPER 293. Underground water resources of Iowa, by W. H.
Norton, W. S. Hendrixson, H. E. Simpson, O. E. Meinzer, and others.
1912. 994 pages, 18 plates, 6 text figures.

A report setting forth in detail the results of an investigation, made in
cooperation by the United States Geological Survey and the Iowa Geological
Survey, of the underground water resources of Iowa. The topography,
geology, and water supply of each county are considered and the chemical
and industrial qualities of all ground waters are discussed. The object of
the investigation is to furnish to each community data showing whether
artesian water can be found at that locality, at what dep{hs water may be
reached, through what formations the drill must pass, what mineral com-
pounds—healthful or harmful—the water is likely to contain, how high it
will rise, how large will be its discharge, and how such a supply will compare
in cost, purity, permanence, and general availability with that from other
sources. The book contains a geologic map showing the geology and artesian
conditions of Iowa and geologic sections between certain cities and towns
in the State.

WATER-SUPPLY PAPER 294. An intensive study of the water resources of a part
of Owens Valley, Cal, by C. H. Lee. 1912. 135 pages, 30 plates, 8 text
figures.

Presents the results of studies made by the Department of Public Works,
Bureau of the Los Angeles Aqueduct, city of Los Angeles, in cooperation with
the United States Geological Survey and the State of California, for the
purpose of determining the available underground water supply of Owens
Valley. The city of Los Angeles plans to develop a municipal water supply
from the surplus surface waters reaching the lower end of the valley and
from the underground sources, which have so far remained untouched. In-
vestigations were made especially in the Independence region, an isolated
portion of the valley. The data obtained are discussed under the following
heads: Physical features of the region, precipitation, stream flow, evapora-
tion and transpiration, percolation, and ground water. The book contains
numerous tables showing precipitation and depth of evaporation, in inches, at
certain stations, and monthly and seasonal discharges of streams tributary to
the region, as well as maps and halftone plates illustrating drainage features.

‘WATER-SUPPLY PAPER 296. Gazetteer of surface waters of California, Part II,
San Joaquin River basin, prepared under the direction of J. C. Hoyt by
B. D. Wood. 1912. 102 pages.

WATER-SUPPLY PAPER 297. Gazetteer of surface waters of California, Part III,
Pacific coast and great basin streams, prepared under the direction of
J. C. Hoyt by B. D. Wood. 1913. 244 pages.

‘WATER-SUPPLY PAPER 298. Water resources of California, Part I, Stream meas-
urements in Sacramento River basin, prepared under the direction of
J. C. Hoyt by H. D. McGlashan and F. F. Henshaw. 1912. 411 pages,
8 plates, 3 text figures.

WATER-SUPPLY PAPER 299. Water resources of California, Part II, Stream meas-
urements in San Joaquin River basin, prepared under the direction of
J. C. Hoyt by H. D. McGlashan and H. J. Dean. 1912. 439 pages, 7

s plates.

WATER-SUPPLY PAPER 300. Water resources of California, Part III, Stream
measurements in the Great Basin and Pacific coast river basins, prepared
under the direction of J. C. Hoyt by H. D. McGlashan and H. J. Dean.
1912. 956 pages, 4 plates.
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Five of a series of six reports on the surface waters of California, prepared
by the United States Geological Survey under cooperative agreement with the
State Water Commission and the State Conservation Commission. Water-
Supply Papers 295, 296, and 297 are gazetteers in which is listed every stream
and gaging station in the river basins of California. (Water-Supply Paper
295, Gazetteer of surface waters of the Sacramento River basin, was published
during the fiscal year ended June 30, 1912.) Water-Supply Papers 298, 299,
and 300 describe the streams that have been measured in California and the
stations at which the work has been carried on and give tables covering all
the measurements and estimates made by the Geological Survey in these
basins. The investigations of the flow of water in the streams have been
supplemented by studies of the climatic and other factors affecting stream
flow, so that these reports afford valuable data for all phases of hydraulic
work.

WATER-SUPPLY PAPERs 301, 304, 305, 310, 311. Parts of “ Surface water supply
of the United States, 1911,” prepared under the direction of M. O.
Leighton :

Part I. Water-Supply Paper 301. North Atlantic coast, by C. C. Babb, C. C.
Covert, and R. H. Bolster. 1912. 221 pages, 4 plates.

Part IV. Water-Supply Paper 304. St. Lawrence River Basin, by C. C.
Covert and R. H. Bolster. 1912. 98 pages, 4 plates.

Part V. Water-Supply Paper 305. Hudson Bay and upper Mississippi River,
by Robert Follansbee, A. H. Horton, and H. J. Jackson. 1913. 197 pages,
4 plates, 2 text figures.

Part X. Water-Supply Paper 310. The Great Basin, by F. F. Henshaw, H. D.
McGlashan, and E. A. Porter. 1913. 210 pages, 4 plates. y
Part XI. Water-Supply Paper 3811. Pacific coast in California, by H. D.

McGlashan and R. H. Bolster. 1912. 304 pages, 4 plates.

These reports present briefly the results of measurements of flow made on
streams in the drainage basins named during the calendar year 1911. Data
for each gaging station are given under the following heads: Location, Rec-
ords available, Drainage area of stream, Gage, Channel, Discharge measure-
ments, Accuracy, and Cooperation. The book also contains tables giving gage
heights and daily and monthly discharges at each station, lithographed maps
showing the mean annual precipitation and run-off in the United States, and
halftone plates representing typical gaging stations and current meters.

WATER-SUPPLY PAPER 313, Water powers of the Cascade Range, Part II, Cow-
litz, Nisqually, Puyallup, White, Green, and Cedar drainage basins, by
F. F. Henshaw and G. L. Parker. 1913. 170 pages, 16 plates, 12 text
figures.

The second of a series of reports dealing with the water powers on rivers
flowing from the Cascade Range in Washington and Oregon. Descriptions
and maps of the several drainage areas are given, together with plans and
profiles of the streams, discharge data, outlines of present hydraulic develop-
ment, summaries of available power, and short discussions -of undeveloped
possibilities. The report was prepared in cooperation with the Washington
State Board of Geological Survey.

WATER-SUPPLY PAPER 314. Surface water supply of Seward Peninsula, Alaska,
by F. F. Henshaw and G. L. Parker, with a sketch of the geography and
geology by P. S. Smith and a description of methods of placer mining by
A. H. Brooks. 1913. 317 pages, 17 plates, 12 text figures.
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Presents in detail the results of stream-flow measurements made in Seward
Peninsula during the years 1906 to 1910, inclusive. The geography and geology
of the peninsula are first briefly described, inasmuch as they have a controlling
influence on the run-off, and the occurrence and distribution of the gold
placers are summarized in the section devoted to geology. At present the
mining of the placer gold is’the only incentive to the utilization of the stream
flow. Methods and costs of mining are also briefly considered. The illustra-
tions include topographic and geologic maps of Seward Peninsula and plates
showing methods of hydraulic mining.

WATER-SUPPLY PAPER 315. The purification of public water supplies, by G. A.
Johnson. 1913. 84 pages, 8 plates, 1 text figure.

This paper gives a simple and direct statement of the principles governing
the purification of water used for domestic purposes and seeks to indicate how
best to deal with the various problems involved. It includes a brief account
of the sources of water supply, the development of waterworks, water con-
sumption, and the reduction of typhoid fever in the United States. Methods
of filtration, sterilization, and softening of municipal waters are discussed in
full. Halftone plates and zinc etchings show filtration plants in several cities.

WATER-SUPPLY PAPER 816. Geology and water resources of a portion of south-
central Washington, by G. A. Waring. 1913. 46 pages, 1 plate, 1 text
figure.

The-area considered in this report comprises about 5,000 square miles in
south-central Washington, including Benton County, the eastern parts of
Yakima and Klickitat counties, and the western part of Franklin County.
The book contains a reconnaissance map of the area, showing the location
of wells and springs and the approximate extent of geologic formations.

WATER-SUPPLY PAPER 317. Geology and underground waters of the Wichita
region, north-central Texas, by C. H. Gordon. 1913. 88 pages, 2 plates.

This report deals with an area of about 11,000 square miles in north-central
Texas, comprising Montague, Clay, Wichita, Wilbarger, Hardeman, Foard,
Knox, Baylor, Archer, Jack, Young, Throckmorton, and Haskell counties. It
presents the results of an investigation made to determine the geologic condi-
tions with a view to locating water-bearing formations that might be available
sources of water, and includes a brief description of the geology and water
resources of each county and a geologic sketch map of the area.

MINERAL RESOURCES OF THE UNITED STATES, calendar year 1911. Part I, Metals,
1018 pages, 16 text figures; Part II, Nonmetals, 1224 pages, 9 plates, 14
text figures. 1912.

Statistics of the production, importation, and exportation of mineral sub-
stances in the United States, including accounts of the chief features of mining
progress, comparisons of past and present production and conditions, and the
application of the products in the useful arts. A consolidation of 56 advance
chapters, each covering a single mining industry or group of allied industries.

MINERAL RESOURCES OF THE UNITED STATES, calendar year 1912; advance chap-
ters as follows:
Fuel briquetting, by E. W. Parker. 1913. 10 pages.
The production of slate, by A. T. Coons. 1913. 20 pages.
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The production of mica, by D. B. Sterrett. 1913. 15 pages.

The production of abrasive materials, by F. J. Katz. 1913. 15 pages.

The production of feldspar and quartz, by F. J. Katz. 1913. 11 pages.

The ‘production of graphite, by E. S. Bastin. 1913. 11 pages.

The production of sand-lime brick. 1913. 7 pages.

The production of chromic iron ore, by J. S. Diller. 1913. 10 pages.

The production of anthracite, by E. W. Parker. 1913. 19 pages.

The production of bauxite and aluminum, by W. C. Phalen. 1913. 16 pages.

The production of fluorspar and cryolite, by E. F. Burchard. 1913. 9
pages.

Statistics of the pottery industry in the United States, by Jefferson Middle-
ton. 1913. 16 pages.

Potash salts: Summary for 1912, by W. C. Phalen 1913. 36 pages.

Gems and precious stones, by D. B. Sterrett. 1913. 42 pages.

Precious and semiprecious metals in the Central States (mine production),
by B. S. Butler and J. P. Dunlop. 1913. 87 pages.

The production of barytes, by J. M. Hill. 1913. 8 pages.

The production of peat, by C. A. Davis. 1913. T pages.

The production of fuller’s earth, by Jefferson Middleton. 1913. 8 pages.

GeorLocIic Forio 184. Description and maps of the Kenova quadrangle, compris-
ing 938 square miles in Boyd, Carter, Elliott, Greenup, and Lawrence
counties, Ky., Lawrence County, Ohio, and Wayne County, W. Va., by
W. C. Phalen. 1912. 16 folio pages of text, 3 maps, 13 text figures.
Published also in octavo form, 122 pages; maps in pocket.

Grorocic Forio 185. Description and maps of the Murphysboro and Herrin
quadrangles, comprising 471 square miles in parts of Williamson, Jack-
son, Franklin, and Perry counties, Ill., by E. W. Shaw and T. E. Savage
1913. 15 folio pages of text, 6 maps, 13 text figures.

GrorocIc Forrio 186. Description and maps of the Apishapa quadrangle, com-
prising 944 square miles in Las Animas, Pueblo, Otero, and Huerfano'
counties, Colo., by G. W. Stose. 1913. 12 folio pages of text, 3 maps,
13 plates, 21 text figures. Published also in octavo form, 87 pages; maps
in pocket.

GeoLocIc Forio 187. Description and maps of the Ellijay quadrangle, comprising
980 square miles in Dawson, Fannin, Gilmer, Lumpkin, Pickens, and
Union counties, Ga., Cherokee County, N. C., and Polk County, Tenn.,
by Laurence La Forge and W. C. Phalen. 1913. 17 folio pages of text,
4 maps, 1 columnar section sheet, 7 text figures.

ToprocrAPHIC MAPS as follows :

Alabama (State). Barnes Bridge, Tex.!
Alaska, showing mineral deposits. Brandywine, Md.?
Antlers, Okla.r Buckfield, Maine.
Arkansas (State). Buckholtz, Tex.
Ashby, Minn. Buena Vista Lake, Cal.
Ashton Bridge, Tex. Canton, IlL
Aurora, Mo. Carrollton, Ohio.
Bald Knob, W. Va. Castle Rock, Colo.!
Ballarat, Cal.-Nev.1 Cedar Lake, Wash.
Bishop, Cal. Central City, Colo.r
Boston sheet (K 19) of international map | Chelsea, Mont.

of world. Chico Landing, Cal.

1 New édition.
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Chokio, Minn.

Coalinga, Cal.

Colchester, I11.

Columbus, Ohio.

Courtney, Tex.

Crossville, Tex.

Delaware (State).

Durham, Cal.

Flagstaff, Ariz.

Galena, Ill.

Georgia (State).

Gettysburg battlefield and vicinity, Pa.-Md.
Hagerstown, Md.-Pa.

‘Hahns Peak, Colo.

Halsey, Oreg.

Hay Creek, Mont.

Hilliards, Pa.

Holden, W. Va.

Hollywood, Miss.

Hot Springs and vicinity, Ark.?
Howth, Tex.

Indiana (State).

Iowa (State).

Jaegar, W. Va.

Kauai, Hawaii.

Kimmswick, I1l.

Lake Cormorant, Miss.-Tenn.
Lansing, Mich.

Lowville, N, Y.

Lula, Miss.

McCalls Ferry, Pa.-Md.
Magdalena district, N. Mex.
Marias Pass, Mont.
Mariposa, Cal.

Marysville Butte, Cal.
Matewan-Williamson, W. Va,
Michigan (State).

Milan, Ill.-Towa.

Milliean, Tex.

Millikens Bend, La.

THIRTY-FOURTH REPORT OF GEOLOGICAL SURVEY.,

Millikin, La.

Missoula, Mont.-Idaho.
Mogollon, N. Mex.
Monterey, Cal. 3
Moon Lake, Miss.
Morris, Minn.

Moses Lake, Wash.
Mount Hood, Wash.
Newell, S. Dak.

New Jersey (State).
Nord, Cal.

North Carolina (State).
Nortonville, Ky.

Oak Hill, Ohio.

Ohio (State).

Palermo, Cal.

Panoche, Cal.

Pella, Iowa.
Pennington, Cal.
Petrified Forest, Ariz.
Point Lookout, Md.-Va.t
Poplar, Mont.

Prairie Creek, Cal.
Priest Lake, Idaho-Mont.
Queen City, Mo.
Randolph, Utah-Wyo.
Rockwall, Tex.
Roosevelt, Ariz.?
Salinas, Cal.
Skowhegan, Maine.
Smoke Creek, Mont.
Tennessee (State).
Waterloo, I1l.
Weaverville, Cal.
‘Wendell, Minn,
Williamsport, Md.-Pa.
Wilson Point, La.
Wisconsin (State).
Zurich, Mont.

CHANGES IN ORGANIZATION.

The principal formal change in organization during the year was
the separation, in August, of the division of disbursements and ac-
counts into two divisions—the division of ‘disbursements and the
division of accounts. J. D. McChesney remains as the chief of the
former division and B. S. Favorite was designated as chief of the
division of accounts.

On November 16, 1912, Waldemar Lindgren resigned as chief
geologist to accept the Rogers professorship of economic geology in
the Massachusetts Institute of Technology, and David White, pre-
viously in charge of the section of eastern fuel investigations, was
appointed to fill the position. Mr. Lindgren continues to give a por-
tion of his time to the work of the Survey. Since the resignation of
Mr. Lindgren from continuous service in the Survey the section of
metalliferous deposits has been in charge of F. L. Ransome, geologist,
and the section of metal resources has been in charge of H. D»Me-

1 New edition.
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Caskey. Since the resignation of F. B. Van Horn, July 31, 1912, to
engage in private work, the section of nonwietalliferous deposits has
been in charge of Hoyt S. Gale, geologist.

Early in the fiscal year G. H. Ashley was appointed administrative
geologist, although still retaining his connection with land-classifica-
tion work. He continues to act as chairman of the coal board, C. E.
Lesher having been named as vice chairman of this board.

On June 3, 1913, M. O. Leighton resigned as chief hydrographer
in charge of the water-resources branch to engage in private prac-
tice. N. C. Grover, previously chief engineer of the land-classifica-
tion board, was appointed to fill the vacancy, as chief hydraulic engi-
neer. During the year district offices have been opened in Tacoma,
Wash., with Glenn L. Parker in charge, and in Santa e, N. Mex.,
with Glenn A. Gray, engineer in charge. No appointment as chief
engineer of the land-classification board has been made, but the
greater part of Mr. Grover’s former duties have devolved upon
Herman Stabler.

On account of the increase in work in the Pacific division of the
topographic branch, due to increase in State cooperation in water-
power investigations and in other features, a reorganization of that
division was made in July, 1912, into two divisions—the north-
western division, including Washington, Oregon, and Idaho, and the
Pacific division, including California, Arizona, Utah, Nevada, and
Hawaii. T. G. Gerdine was made geographer in charge of the
northwestern division and G. R. Davis geographer in charge of the
Pacific division.

On December 26, 1912, W. D. Wirt, the clerk in charge of the sec-
tion of distribution, was assigned to special work of local sales of
maps and folios and J. P. Benfer was placed in temporary charge of
the section. On March 12, 1913, H. L. Hill, chief of the executive
division, was transferred to temporary service in charge of the sec-
tion of distribution and Guy E. Mitchell, the Director’s secretary,
was placed in temporary charge of the executive division.

GEOLOGIC BRANCH.
ADMINISTRATION.

The geologic branch embraces four divisions—(1) geology, David
‘White in charge; (2) Alaskan mineral resources, A. H. Brooks in
charge; (3) mineral resources, E. W. Parker in charge; and (4)
chemical and physical researches, G. F. Becker in charge.

The scope of these divisions is well established, and although they
are largely autonomous, they cooperate effectively in their several lines
of work. Many of the statistical reports of the division of mineral -
resources are prepared by geologists in the division of geology, who
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are especially familiar with the several subjects. During the field
season members of the land-classification board are enrolled in the
field parties of the geologic branch that are engaged in work in the
public-land States.

The chief geologist gives con31derat10n to the needs of the various
regions; makes arrangements, subject to the approval of the Director,
for geologic investigations carried on by the Survey in the United
States; and has general supervision of the field work. He gives
special attention to cooperation in geology with the State surveys and
is the executive officer of the branch. On November 16 Waldemar
Lindgren resigned as chief geologist to accept the Rogers professor-
ship of economic geology in the Massachusetts Institute of Tech-
nology, and David White, previously in charge of the section of east-
ern fuel investigations, was appointed to fill the position. Mr. Lind-
gren continues to give a portion of his time to the work of the Sur-
vey, which thus still has the benefit of his distinguished professional
learning and experience.

The administrative duties of the chief geologlst leave but httle op-
portunity for systematic investigations either in the field or in the
office, the greater part of his time for field work being occupied in in-
specting the work of the parties, in planning future examinations, in
field conferences for the determination of questions in dispute, and in
supervising the work of the section of eastern fuels. a

PUBLICATIONS.

The publications of the fiscal year 1913 prepared in the geologic
branch consisted of 1 monograph, 5 professional papers, 18 bulletins,
5 advance chapters from 2 economic bulletins, 1 water-supply paper,
1 annual report on mineral resources (1911), 18 advance chapters
from Mineral Resources for 1912, and 4 geologic folios. Titles and
brief notices of these publications are given on pages 14-22, 26-27.

Besides these publications, 69 papers were, with the permission of
the Director, published in scientific journals and in the transactions
of scientific societies. In view of the importance of many of these
shorter papers and the generally overtaxed capacity of the profes-
sional periodicals and scientific-society publications of high rank,
provision was made at the close of the year for the publication of
the more important of these scientific papers, including such as are
complete in form, are of general interest, and do not require elaborate
illustration, in a set of short professional papers to be known as
“ Contributions to general geology.” Tt is expected that the publica-
tion of these papers, many of which contain very valuable scientific
material, some of it a by-product of investigations that are primarily
economic, will greatly stimulate the scientific work of the Survey
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by encouraging broader and more thorough observation and deduc-
tion on the part of the geologist, and by affording a very prompt and
adequate means for the dignified publication of valuable scientific
results.

The areas covered by geologic maps published by the Survey to
date and the general nature of the work are indicated on Plate I.
It is to be borne in mind that in a number of cooperating States of
the East the reports, with maps, have been transmitted for publication
by the States.

DIVISION OF GEOLOGY.
ORGANIZATION.

The scientific force at the beginning of the year consisted of 59
geologists, 25 associate geologists, 39 assistant geologists, and 17
junior geologists. During the year three members of the scientific
staff resigned to take places elsewhere at higher salaries and three
members were appointed, the total number of geologists of various
grades employed at the end of the year being 140. Of this number,
75 were continuously employed, 30 were carried on the per diem roll.
giving only a part of their time to the Survey work, and 35 were not
employed during the year. In addition to this force, 16 geologic aids
were employed as field assistants for a part of the year.

The division was reorganized July 1, 1912, in sections as follows:

1. Section of eastern areal and structural geology (east of the one hundredth
meridian). Subsection, investigation of the geology of the Coastal Plain.

2. Section of western areal and structural geology (west of the one hun-
dredth meridian). Subsection, investigations relating to petrography.

3. Section of glacial geology.

4. Section of paleontology and stratigraphic geology.

5. Section of economic geology, metalliferous deposits.

6. Section of economic geology, nonmetalliferous deposits.

7. Section of economic geology, eastern mineral fuels (east of the one hun-
dredth meridian).

8. Section of economic geology, western mineral fuels (west of the one hun-
dredth meridian).

ALLOTMENTS.

The total appropriations available for geologic work of the Survey
in the United States for the fiscal year 1912-13 were:

Geologic surveys —___________________________ e $300, 000
Statutory salaries . __ - 17,700
Search for potash deposits (part of appropriation for

chemistry and physics) -cc-commmoamcmmemm e e 18, 000



32 THIRTY-FOURTH REPORT OF GEOLOGICAL SURVEY.

The allotments of the appropriations were as follows:

Section of eastern areal geology - ______________ $31, 500
. Subsection of geology of coastal plain___________________ 15, 000
Section of western areal geology-—— - _______ 36, 500
Section of glacial geology—.—— o .. .. 7,000
Section of paleontology and stratigraphy _______________ 24,000
Section of geology, metalliferous deposits. 36, 500
Section of geology, nonmetalliferous deposits, including
potash_ BN e SR . 28, 000
Section of economic geology, western fuels______________ 34, 000
Section of economiz geology, eastern fuels________________ 21, 000
Débris investigations and inspection__________________ S 2, 500

Supervision, administration, salaries of clerical, technical,
and skilled-labor force, supplies, and contingent fund___ 74, 700

310, 700

The above table shows that $236,000 was expended directly for
geologic work, including the search for potash. Of this amount
$100,732, or 42.5 per cent, was expended east of the one hundredth
meridian and $135,268 west of that line. The allotment for super-
vision, etc., was divided in the same proportion between the eastern
and the western work. The balance of the appropriations ($25,000)
was allotted by the Director to the land-classification board, and as the
work of the board relates to the Western States only the total amount
expended on account of the public-land States was 60.4 per cent of the
total appropriation.

COOPERATION WITH FEDERAL BUREAUS AND STATE SURVEYS.

The cooperative funds expended during the fiscal year 1912-13
were as follows:

General Land Office, for coal classification_____________ £35, 000. 00
General Land Office, classification of Northern Pacific
Iand grant . occcannain e a 155. 64

Indian Office, clessification of land in Indian reserva-
tions, Montana, Washington, Oklahoma, California,

and Idaho ____ e T e 11, 024. 25
Department of Justice (reimbursements) . _______ 556. 12
Cooperation with States and official organizations______ 3, 750. 00

50, 486. 01

The money allotted by the General Land Office ($35,000) was ex-
pended west of the one hundredth meridian, being assigned to the
section of western fuels for use in the classification of coal and oil
lands.

Since last year, agreements for cooperation in geologic investiga-
tions have been entered upon by the State geological surveys of Vir-
ginia and Minnesota and by the Oregon Bureau of Mines and Geol-
ogy. Cooperation in the collection and study of deep-well records
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and drill samples is carried on by the State Geological Survey of
Illinois and by the Bureau of Economic Geology and Technology of
the University of Texas. An arrangement with the Bureau of Mines
for cooperationtin the metallographic study of ores is effective July 1,
1913. In the cooperative agreements for geologic work with the
States of Maryland, Alabama, Illinois, Minnesota, and Missouri it is
provided that the funds contributed by the States shall be handled by
the local organization. In the cooperative agreements with Okla-
homa, Oregon, Maine, Virginia, and Tennessee the cooperative funds
contributed by the States have been disbursed by the United States
Geological Survey.

This Survey also cooperates with the Smithsonian Institution and
the Isthmian Canal Commission in the study of geologic problems
of the Canal Zone under arrangement by which the Survey makes
chemical analyses, makes paleontologic investigations and reports,
and provides thin rock sections for petrologic examination. In sev-
eral lines of research there is informal cooperation with the Carnegie
Geophysical Laboratory.

GENERAL FEATURES OF THE WORK.

The general duty of the division is to prepare a geologic map of
the United States, to classify public lands, to make investigative
surveys of mineral deposits, and to undertake such geologic and
paleontologic researches as may be connected with this work. The
preparation of a geologic map includes both detailed and reconnais-
sance investigations. Research work in petrology, mineralogy, and
paleontology is absolutely indispensable, for without it the geologic
work degenerates and the product becomes weak and superficial. It
is suicidal to separate the so-called scientific work from work of
immediate practical utility.

Many problems that arise must be solved by specialists; such are,
for instance, those concerning coal deposits or metalliferous deposits
and questions of physiography, paleontology, petrology, or glaciology.
It would, however, be most unwise to limit too strictly the scope of
the work of those chiefly interested in one subject. Thus a geologist
studying the mineral deposits of a given area should be expected not
to confine himself to this narrow subject, but to extend his investiga-
tions into stratigraphy and structure. He may require the aid of
other specialists if the problems should prove to be unusually com-
plex. The geologists of the Survey, even those who specialize in
certain subjects, must be men of general experience and such breadth
of view as to enable them to handle satisfactorily the various prob-
lems in one area.

12174°—13——3
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The geologic work of the division, both in the field and in the
office, is under the immediate supervision of the chiefs of the re-
spective sections, who are directly responsible for maintaining effi-
ciency and a high scientific standard of work. Exceptions are made
of the studies of detrital deposition in California, carried on by
G. K. Gilbert under the joint auspices of the geologic and water-
resources branches, and the general monographic description of the
geology of the Yellowstone National Park, in progress by Arnold
Hague. The work of both of these distinguished senior geologists
of the Survey is reported directly to the chief geologist.

The relations between the ten sections and subsections of the divi-
sion of geology are to some extent difficult to define with accuracy
because their fields of operation overlap in various ways.. The points
of overlap are, however, places of teamwork rather than of discord-
ance or conflict, the spirit of the organization being admirable.

During the year services, varying in extent, have been rendered
by the geologists of this division to the Office of Indian Affairs in
the classification of Indian lands; to the General Land Office in the
classification of withdrawn coal, oil, and phosphate lands; to the
commission having in charge the establishment of Appalachian
forest reserves in accordance with the provisions of the Weeks Act;
to the Isthmian Canal Commission with respect to the geologic
structure, stability, and resources of the Canal Zone; to the War
Department as to depth and adequacy of possible underground
water supplies at several points in Texas; and to the Post Office
Department in connection with the investigation of fraudulent min-
ing promotion. The Department of Justice has made frequent
demands on thé services of the geologists of the Survey in connection
with the prosecution of suits regarding the public lands.

SCOPE OF THE WORK OF THE SECTIONS.

The scope of each of the several sections of the division of geology
may briefly be outlined in the following synopsis. The demands
made by administrative and committee work, conferences and inspec-
tion of field work in different regions, leave to the geologists in
charge of the sections very little opportunity for individual work
on independent projects, yet some such investigation has been car-
ried forward by each chief of section, as will be noted in the descrip-
tion by States of the work of the division. .

1. The section of eastern arcal geology—Arthur Keith, geologist
in charge—conducts reconnaissance and detailed work in areal or
general geology in regions east of the one hundredth meridian, the
primary object of which is to make known, mainly through folios of
the geologic atlas, the general geology of thé region studied, or to
prepare scientific and educational descriptions of it, rather than to
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examine and describe or map the area especially on account of some
particular economic resource. The work of this section is carried
on in close cooperation with several State surveys and university
departments of geology, an effort being made to coordinate the work
of all participants.

During the year work in the section of eastern areal geology has
been carried on by Arthur Keith, D. B. Sterrett, I.. M. Prindle,
F. B. Laney, B. K. Emerson, F. Bascom, F. J. Katz, C. D. Smith,
W. B. Clark, B. L. Miller, R. H. Wood, H. D. Miser, and others,
on projects affecting the States of Alabama, Arkansas, Delaware,
Maine, Maryland, Massachusetts, Michigan, New Hampshire, New
York, North Carolina, Ohio, Oklahoma, Pennsylvania, South Caro-
lina, Tennessee, Vermont, and Virginia.

2. The subsection of Coastal Plain investigations—T. W. Vaughan,
geologist in charge—was restored in June to its former rank of sec-
tion. It is occupied primarily with the study of the numerous
geologic formations of the Atlantic and Guif Coastal Plain, their
character, extent, equivalence, general structure, conditions of depo-
sition, and history, and of the underground water and other mineral
resources of the region. Most of the areal work of this section during
the last year has been reconnaissance work. Its office investigations
are comprehensive and broadly scientific as well as economic.

In connection with the study of the formations and fossils of the
Coastal Plain region and of the Isthmian Canal Zone it has been
found possible, through the cooperation of several organizations and
individuals, including the Carnegie Institution, the Smithsonian In-
stitution, the Bureau of Fisheries, J. B. Henderson, and others, to
accumulate and coordinate very important data that are indispensable
for the correlations of the eastern formations with those of the Pacific
coast, and invaluable in working out the geologic history not only
of the Gulf Coastal Plain but of the Central American and Antillean
regions. In addition to the work of the geologists, T. W. Vaughan,
W. H. Dall, L. W. Stephenson, G. C. Matson, Alexander Deussen,
E. W. Berry, and C. W. Cooke, who have given at least a part of their
time to the work of this section, the section has received cooperative
aid from J. A. Cushman, who has continued his studies of the Cretace-
ous and Tertiary Foraminifera of North America; from R. S. Bassler,
of the National Museum, and F. Canu, of Versailles, France, who are
monographing the Tertiary Bryozoa -of the Coastal Plain; from
Miss M. J. Rathbun, of the National Museum, who is describing
the Crustacea of the same formations; from the Bureau of Fisheries,
in the examination of the sediments about the Mississippi Delta;
and from the Smithsonian Institution, in the investigations of the
Canal Zone, the calcareous alge of which are being studied by M. A.
Howe, of New York, the echinoids by W. B. Clark, of Johns Hopkins
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University, and the fossil vertebrates by J. W. Gidley, of the National
Museum.
The field and office researches of the section concern all the coastal
. States from Virginia to Texas, inclusive, together with Arkansas,
Tennessee, Kentucky, Indiana, and Illinois, also the Canal Zone.

3. The work of the section of western areal geology (west of the
one hundredth meridian)—F. L. Ransome, geologist in charge—corre-
sponds to that of the section of eastern areal geology and is similar
in scope, these sections being especially charged with the preparation
of the folios of the geologic atlas of the United States.

On account of the wide distribution and the great diversity of
igneous and metamorphic rocks requiring petrologic study for classi-
fication and correlation in this province, the subsection of petrologic
investigations—E. S. Larsen, jr., associate geologist in charge—is
attached to the section of western areal geology, although it is re-
sponsible for the petrologic examinations of rocks, revision of manu-
scripts relating to petrology, and all other petrologic work for the
division of geology.

The following geologists, among others, have done work in the
section of western areal geology during the year: F. L. Ransome,
Whitman Cross, J. S. Diller, Sidney Paige, N. H. Darton, Adolph
Knopf, G. B. Richardson, Geo. I. Finlay, F. C. Calkins, W. H.
Emmons, A. C. Lawson, Eugene Stebinger, L. G. Westgate, J. B.
Umpleby, R. W. Richards, G. R. Mansfield, D. F. Hewett, E. L.
Jones, jr., P. V. Roundy, E. S. Larsen, J. F. Hunter, W. W. Atwood,
and H. G. Ferguson.

The activities of the section have concerned the States of Cali-
fornia, Colorado, Idaho, Montana, New Mexico, South Dakota,
Texas, Utah, Wyoming, and the Hawaiian Islands.

4. The section of glacial geology—W. C. Alden, geologist in
charge—is engaged in the study of the work of the great glaciers,
the glacial deposits and the contemporary deposits of the bordering
regions, and the geologic history of the continent during the Pleisto-
cene epoch. The geologists occupied with these varied and special—
ized problems are responsible for the classification and mappmg of
the Pleistocene deposits of the glaciated regions.

The work of this section during the year has engaged the services
of W. C. Alden, Frank Leverett, F. W. Sanderson, F. B. Taylor, N. M.
Fenneman, and Eugene Stebihger, and has comprised field studies and
mapping and the preparation of reports touching areas in the States
of Maine, Massachusetts, Minnesota, Montana, and New York.

5. The section of paleontology and stratigraphy—T. W. Stanton,
geologist in charge—is responsible for the determination of the rela-
tive ages of the various sedimentary formations, for the correlation
of the strata in different areas, and for the reference of the forma-
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tions to a geologic time scale. The paleontologists are engaged also
incidentally in working out the sequence and characters of the con-
tinental changes, the physiographic and climatic conditions of the
various periods, and the history of the animal and plant life of the
geologic epochs. This is accomplished through the patient study of
the remains of animals-and plants of innumerable kinds found fos-
silized in the different sedimentary formations. The field study of
the stratigraphic distribution of the fossil floras and faunas gives
the most complete key to the correlation of the beds; hence the
paleontologists can most efficiently accomplish their work by close
cooperation with the areal and economic geologists.

The work in this section, which includes the services, for at least
portions of the year, of T. W. Stanton, W. H. Dall, E. O. Ulrich,
F. H. Knowlton, G. H. Girty, E. M. Kindle, H. S. Williams, J. P.
Smith, E. T. Kirk, and others, is practically coextensive with that
of the division of geology and of Alaskan mineral resources, and is
indispensable to the geologic mapping of the areas surveyed and the
satisfactory determination of the structure.

The reports of the paleontologists are usudlly comprehensive. A
single manuscript may embody the results of portions of the work
done in aid of geologists in several sections scattered over a wide
area of the country. Very often fossil material from several States
and regions will be under examination at once by a paleontologist;
hence, in the account of the work of the branch by States, mention
will be made only of those in which the paleontologist is making a
special and somewhat circumscribed study.

6. The section of metalliferous deposits not only studies metal-
liferous deposits and mines and investigates the conditions and
methods of ore deposition, but also carries on reconnaissance geologic
examinations of many districts and makes complete detailed areal
surveys, for folio publication, of quadrangles in which metalliferous
deposits are of special importance, the folios being subject to the
inspection and approval of the geologists in charge of areal geology.

Since the resignation of Waldemar Lindgren from regular service
in the Survey, November 16, 1912, this section has been in charge of
F. L. Ransome, geologist. The numerous duties attached to the ad-
ministration of this section and the section of western areal geology
leave little opportunity to the geologist in charge for original in-
vestigation. Valuable scientific work has, nevertheless, been accom-
plished in connection with the field conferences and inspections of
the work in different areas. Field and office work in this section

“ has been done by Waldemar Lindgren, F. L. Ransome, A. C. Spencer,
W. H. Emmons, F. B. Laney, C. E. Siebenthal, E. F. Burchard,
E. S. Bastin, B. S. Butler, F. C. Calkins, E. L. Jones, jr., H. G.
Ferguson, F. L. Hess, Adolph Knopf, Edwin Kirk, G. F. Loughlin,
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F. C. Schrader, J. M. Hill, J. F. Hunter, jr., J. B. Umpleby, J. T.
Pardee, R. W. Stone, and J. D. Irving on projects which will be re-
ferred to in the description of the investigations of the division in
the States of Alabama, Arizona, California, Colorado, Georgia, Idaho,
Missouri, Montana, Nevada, New Jersey, Oklahoma, Tennessee, Utah,
Washington, and Wyoming, and Dutch Guiana.

7. The section of nonmetalliferous deposits is concerned with the
examination of the deposits of nonmetallic ores and minerals, exclu-
sive of fuels, and with the geologic investigation and mapping of
regions in which such minerals or ores are of paramount importance.
Among the more important of the mineral resources with which the
section is especially concerned are clay, cement rock, limestone, salt,
borax, phosphate, sand, and building stone.

This section is administratively like the section of metalliferous
deposits or the fuel sections. Since the resignation of F. B. Van
Horn, July 31, 1912, to engage in private work, the section has been
in charge of H. S. Gale, geologist.

During the year the greater part of the work of the section has
been divided between the search for potash in commercial quantities
in the salts of the old evaporation basins or dried-up ancient lakes
of the Southwest and classification of the phosphate-bearing lands
withdrawn from entry in Idaho, Wyoming, and Montana.

Work in this section has been performed by H. S. Gale, W. C. .
Phalen, R. W. Richards, G. R. Mansfield, J. H. Hance, E. H. Finch,
Eliot Blackwelder, and C. E. Watson as described on later pages, in
the States of Arizona, California, Georgia, Idaho, Montana, Ne-
braska, Nevada, New Mexico, Tennessee, and Utah.

8. The section of eastern fuels—David White, geologist in charge—
conducts examinations of coal, oil, and gas bearing areas in regions
east of the one hundredth meridian. It not only investigates and de-
scribes the economic geology, but often also works out the detailed
areal geology for folio publication, the folios being subject to the in-
spection and approval of the geologist in charge of the section of
eastern areal geology.

The work in this section during the year has been confined mainly
to the study of coal, oil, and gas areas in cooperation with the State
surveys of Pennsylvania, Virginia, Illinois, Tennessee, Missouri, and
Oklahoma. Noncooperative work has been carried on in Ohio, Ken-
tucky, Kansas, Alabama, West Virginia, Massachusetts, Louisiana,
and Texas. The following geologists participated in the activities
of the section: David White, G. H. Ashley, Charles Butts, M. J.
Munn, E. W. Shaw, G. C. Matson, Henry Hinds, R. H. Wood, D. D.
Condit, C. A. Davis, and F. C. Green, the aid of the two last named
being given respectively through the courtesy of the Bureau of
Mines and the Bureau of Geology and Mines of Missouri.
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9. The section of western fuels—M. R. Campbell, geologist in
charge—conducts examinations and surveys in the fuel-bearing areas
west of the one hundredth meridian similar to those carried on by
the section of eastern fuels. The greater part of the work of the
western section has consisted in classifying and mapping coal or oil
bearing lands in North Dakota, South Dakota, Montana, Wyoming,
Colorado, New Mexico, Utah, Washington, Oregon, Idaho, and Cali-
fornia. Work in this section, a part of which was done on the quad-
rangle basis for folio publicatiofi, subject to the approval of the
geologist in charge of the section of western areal geology, has been
performed by the following geologists: M. R. Campbell, E. G. Wood-
ruff, M. A. Pishel, F. A. Herald, C. M. Bauer, E. M. Parks, D. E.
Winchester, E. R. Lloyd, C. J. Hares, G. S. Rogers, H. M. Robinson,
C. F. Bowen, H. S. Bassler, Eugene Stebinger, V. H. Barnett, D. F.
Hewett, C. H. Wegemann, A. L. Beekly, E. T. Hancock, W. T. Lee,
F. R. Clark, C. T. Lupton, M. W. Ball, J. H. Hance, C. A. Bonine,
G. B. Richardson, Robert Anderson, R. W. Pack, R. G Davies, and
C. E. Lesher.

ASSISTANCE TO OTHER DIVISIONS.

In addition to the work done in their respective sections a con-
siderable number of the geologists in the sections of metalliferous
and nonmetalliferous deposits and several geologists in the sections
of eastern and western areal geology and western fuels have pre-
pared for publication in the annual volumes of Mineral Resources
reports of the production and statements of the industrial conditions
of a large number of mineral resources with which they are especially
familiar. Portions of the salaries of some of these geologists are paid
from the funds of the division of mineral resources; for others the
traveling and field expenses necessary for the collection of data are
paid from the funds of that division. As a result of this cooperation
between the two divisions, the value of the reports, which will be
enumerated in the report of the chief of the division of mineral
resources, has been greatly increased, while the contributing geologists
have, at the same time, acquired a wider commercial knowledge of the
particular mineral deposits and industry.

The paleontologists of the division of geology report on all fossil
collections for the division of Alaskan mineral resources, and a part
of the time of several of the geologists is given to the land-classifica-
tion board. Constant interchange of information is made with the
water-resources branch.

COMMITTEE ON GEOLOGIC NAMES.
An important standing committee of the geologic branch is the

committee on geologic names, which consists of T. W. Stanton
(chairman), M. R. Campbell (vice chairman), W. C. Alden, G. H.
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Ashley, Arthur Keith, F. L. Ransome, G. W. Stose, and David
White. The clerical work of the committee is performed by Miss
M. G. Wilmarth, who is designated secretary.

According to the Director’s instructions of January 30, 1909, “ It
is the duty of the committee on geologic names to consider all geo-
logic names used by members of the Geological Survey in both
official and unofficial publications. When manuscripts are received
by the committee they shall be examined as soon as practicable and
the committee shall decide whethér the names employed are permis-
sible or not.”

The chief objects of the committee are to insure uniformity in
geologic classification and nomenclature in survey publications, to
prevent unnecessary duplication of geologic names, and to reduce
if possible the number of names employed, through correlation of the
formations from one area to another. The main criteria on which
the decisions of the committee are based are priority of publication,
significance acquired by usage, and adequacy of definition and type
locality. No one of these criteria is relied on to the exclusion of the
others.

The records of the committee comprise (1) a catalogue of geologic
names considered by the committee, arranged alphabetically, the
action taken for each manuscript being recorded; (2) a catalogue
of American geologic names in the literature, also arranged alpha-
betically, each published description of a formation being recorded
(this catalogue is the work of J. M. Nickles, of the library staff) ;
(8) a catalogue of the geologic names in the literature, arranged by
States; (4) a catalogue of geologic columnar sections approved by
the committee, arranged by States, the area to which each columnar
section applies being located on the appropriate State map diagram;
and (5) a catalogue of geologic colummnar sections in the United
States, classified by States, compiled from existing literature, the
areas being located on a set of State maps. The last catalogue is
not complete, but is being brought up to date as rapidly as possible.
Tt is designed to prevent unnecessary duplication of geologic names.
All these records, except as noted above, have been prepared and are
kept up to date by the secretary of the committee.

During the year the committee on geologic names has considered
181 manuseripts, comprising 15,207 pages and involving about 2,600
geologic names.

‘WORK OF THE DIVISION BY STATES AND COUNTRIES.

The work done by the division of geology during the year affected
the 45 States listed below, the Canal Zone, Dutch Guiana, and the
Hawaiian Islands:



Alabama. Maryland. Ohio.

Arizona. Massachusetts. Oklahoma.
Arkansas. Michigan. Oregon.
California. Minnesota. Pennsylvania.
Colorado. Mississippi. South Carolina.
Delaware. Missouri. South Dakota.
Florida. Montana. Tennessee.
Georgia. Nebraska. Texas.

Idaho. Nevada. Utah.

Illinois. New Hampshire. Vermont.
Indiana. New Jersey. Virginia.
Kansas. New Mexico. Washington.
Kentucky. New York. West Virginia.
Louisiana. North Carolina. ‘Wisconsin.
Maine. North Dakota. Wyoming.
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ALABAMA.

The field investigations of the red-ore deposits of northeastern
Alabama were completed by E. F. Burchard in June. This work
connects that done in the Birmingham region, described in Bulletin
400, with the studies of the red iron ores of eastern Tennessee, recently
contributed for publication by the Tennessee State Geological Sur-
vey, and a short preliminary report on the work was prepared for
“ Contributions to economic geology, 1912, Part I ” (Bulletin 540-G).

A brief inspection of the formations and structure in the Colum-
biana quadrangle was made early in the spring by Arthur Keith
and Charles Butts, who found the “ Ocoee ” strata thrust many miles
over the younger Paleozoic formations. The manuscripts and maps
for the Bessemer-Vandiver and Montevallo-Columbiana folios have
been prepared by Mr. Butts and submitted for publication.

A brief examination was made of several reported oil prospects in
the northern part of the State. The conclusions will be reported in
a bulletin on the southern Applachian oil and gas fields now in prep-
aration by M. J. Munn.

The manuscript for a professional paper on the fossil floras of the
Tuscaloosa, Eutaw, and Ripley formations of the eastern Gulf re-
gion has been transmitted by E. W. Berry.

A special report on the prospects for underground water at Troy
was prepared by L. W. Stephenson and transmitted to the municipal
executive of that city.

ARIZONA.

A short paper on the Superior copper district, Ariz. (in Bulletin
540-D), has been completed by F. L. Ransome, who has made prog-
ress on the report on the Ray and Miami copper districts. Mr.
Ransome has also prepared brief papers on the Bisbee, Globe, Miami,
Ray, and Jerome districts for inclusion in the bulletin by W. H.
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Emmons on sulphide enrichment (Bulletin 529), and has in hand a
report on the Tombstone district and a folio on the Ray quadrangle.
Mr. Ransome is accumulating material for a paper on the geology
and ore deposits of Arizona.

The deposits of celestite in Maricopa County was examined by
W. C. Phalen and has been described in a paper submitted for pub-
lication in “ Contributions to economic geology, 1912, Part I” (Bul-
letin 540-T).

The mineral deposits of the Santa Rita and Patagonia mountains
in the Patagonia and Nogales quadrangles have been somewhat fully
described by F. C. Schrader in a bulletin submitted for publication.

Two short papers, one by J. M. Hill, entitled “ Copper deposits of
the White Mesa district, Arizona” (in Bulletin 540-D), and the
other by F. C. Schrader, describing a newly recognized occurrence of
alunite near Patagonia (in Bulletin 540-I), have been submitted for
publication.

ARKANSAS.

The geology of the DeQueen quadrangle, Ark., was areally mapped
for folio publication by H. D. Miser, assisted by R. D. Messler. Por-
tions of the maps of the Caddo Gap and Hot Springs quadrangles
were revised by Mr. Miser, the work being necessary for the comple-
tion of folios for these two quadrangles under joint authorship of
Mr. Miser and A. H. Purdue. Mr. Miser also prepared for publica-
tion in the “ Contributions to economic geology, 1912, Part I”
(Bulletin 540-U), a short description of the new diamond localities
in Arkansas.

A bulletin on the fauna of the Batesville sandstone was submitted
by G. H. Girty for publication, and paleontologic examinations of
the older Paleozoic formations in the Ozark region were made by
E. O. Ulrich. : :

Additional studies of the stratigraphy, structure, and physiography
of parts of eastern and northeastern Arkansas were made by L. W,
Stephenson, who also made supplemental studies of the Cretaceous
rocks in southwestern Arkansas. A report on the underground waters
of the eastern part of the State, by Mr. Stephenson and A.F. Crider,
formerly a geologist of the Survey, is now practically complete,
though its submittal is delayed pending the preparation of a chapter
by R. B. Dole, of the water-resources branch, on the chemistry of the
waters.

CALIFORNIA.

During the field season of 1912 a large part of the Weaverville
quadrangle, Cal., was mapped by J. S. Diller, assisted by H. G. Fer-
guson, for folio publication. Field work in this quadrangle was re-
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sumed in June, when incidentally Mr. Diller exarmined and reported
on the classification of the Igo town site, in Shasta County. A pre-
liminary report on the auriferous gravels of the Weaverville quadran-
gle was prepared and submitted by Mr. Diller, and a report on the
gold lodes of the same area was completed by Mr. Ferguson, both for
publication in Bulletin 540—-A. A reconnaissance study of the gold
deposits near Allegheny and Forest, in Sierra County, was made by
Mr. Ferguson in May.

The report on the geology and ore deposits of the Randsburg quad-
rangle, on which F. L. Hess has been engaged, has been much delayed
on account of the demand on him for statistical reports on the rare
metals for inclusion in the reports of the division of mineral
resources.

A detailed reconnaissance of the southern 70 miles of the White
Mountain Range, in Inyo County, was made by Adolph Knopf,
assisted by Edwin Kirk, who together mapped an area of about a
thousand miles on the 1:250,000 scale. A preliminary account of the
geology and a detailed description of the mineral resources were em-
bodied in a paper submitted for publication in “ Contributions to
economic geology, 1912, Part I” (Bulletin 540-B). Two papers by
Mzr. Knopf on ore deposits were submitted to scientific journals dur-
ing the year. The paleontologic materials of the region are being
studied by Mr. Kirk. A reconnaissance examination of the Darwin
silver and lead district was made by Mr. Knopf in May.

As a result of the examinations of several mining camps in the
northern part of the State adjacent to Nevada, studied by J. M.
Hill, he submitted for publication as a bulletin a short paper en-
titled “ Some mining districts in northeastern California and north-
western Nevada.”

The new developments in the magnesite industry in the State were
examined by H. S. Gale, who also made a brief study of the borate
deposits in Ventura County. Papers embodying the results of this
work have been submitted for “ Contributions to economic geology ”
(Bulletin 540, chapters S and O).

In connection with the search for potash, a study of the saline
deposits in several of the desert basins of southern California and
Nevada was made by Mr. Gale. This review included the region
about Carrizo Plain, Owens Valley, Saline Valley, Indian Wells Val-
ley, Searles Lake, Panamint Valley, and Death Valley. Some of the
results of these examinations are included in two papers entitled
“Notes on the Quaternary lakes of the Great Basin with special
reference to potash and other salines” (in Bulletin 540-N) and
“ Origin of colemanite deposits 7 (Professional Paper 85-A). These
papers have been submitted for publication by the Survey.
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The solar salt plants on the California coast were examined by
W. C. Phalen and the results of the examination will be included in
a paper on the saline deposits of the country. A deposit of celestite
in San Bernardino County was also investigated by Mr. Phalen, who
has described the occurrence in Bulletin 540-T.

A brief visit to the region north of the Coalinga oil field to obtain
data on recent drillings was made in September by Robert Anderson,
who spent a few days also in the Elk Hills district investigating the
land recently withdrawn as an oil reserve for the Navy. .

A detailed study of the geology of the foothills at the south end of
the San Joaquin Valley between the Kern River and Temblor Range
oil fields was completed by R. W. Pack, assisted by R. G. Davies.
Messrs. Pack and Davies also made a reconnaissance examination of
an area near Barstow, in the Mohave Desert, and a brief report on
this area was submitted for publication as Bulletin 541-E. Near the
close of the field season Mr. Pack made a brief reconnaissance of the
area lying north of the Kern River oil field and previously withdrawn
as possible oil land. A part of this area that is of doubtful value as
oil land but of considerable value as agricultural land has been
restored to entry. Some time was also spent by Mr. Pack in the
Temblor Range and in the Kern River oil fields, obtaining data on
recent developments.

A report on the geology and possible oil resources of a part of the
Diablo Range by Robert Anderson and R. W. Pack has been sub-
mitted for publication. A report on the Kern River oil field is now
in preparation by Mr. Pack, who, since the resignation of Mr. Ander-
son on January 20, has had sole charge of work in the oil fields of the
State.

Progress has been made in the study and description of the marine
Triassic faunas of California and other Western States by J. P.
Smith.

COLORADO.

The comprehensive studies of the San Juan Mountain region that
for several years have been carried on by Whitman Cross and his
associates have this year been continued in the field by E. S. Larsen,
jr., assisted by J. F. Hunter, jr. The work consisted in continuing the
geologic mapping of a portion of the Ignacio quadrangle, on the south
side of the mountains, with a revised topographic base; completing
the geologic map of the San Cristobal quadrangle, in the central part
of the San Juan Mountains; and surveying the geology of the Uncom-
pahgre quadrangle. Within the area last named are the iron-bearing
deposits adjacent to Cebolla Hot Springs. The geology of this dis-
trict proved to be unusually complex. In conjunction with the in-
vestigations by Mr. Cross, office work on reports dealing with the



GEOLOGIC BRANCH. 45

Pleistocene deposits and history of the Ignacio and San Cristobal
quadrangles was performed by W. W. Atwood and his assistant, K. .
Mather.

In the autumn the study of the pre-Cambrian formations adja-
cent to the Gunnison Canyon, in the northern part of the Uncom-
pabgre quadrangle, was continued by Mr. Hunter. In November
Mr. Larsen completed his study of the mining camp at Creede, and
in the latter part of June he made an examination of the geology of
Wagon Wheel Gap, on the Rio Grande, for a report to the Forest
Service on certain areas selected for experiments on the relation of
forest cover to run-off. The report on the areal geology of the Creede
district has been nearly completed by Mr. Larsen, who, assisted by
Mr. Hunter, has been engaged in the preparation of the Uncompahgre
folio, working especially on the pre-Cambrian rocks. A paper on
the hot springs and mineral deposits of Wagon Wheel Gap was
prepared by Mr. Larsen and W. H. Emmons for publication in one
of the scientific journals.

Additional observations about the mines at Creede were made by
W. H. Emmons, who is preparing a report on the ore deposits of
that district. Mr. Emmons is also gathering material for an en-
larged and illustrated edition of Bulletin 529, “ The enrichment of
sulphide ores.”

The report on the ore deposits of Leadville, on which J. D. Irving
had been engaged with S. F. Emmons at the time of the latter’s death
in 1911, has been continued under contract by Mr. Irving, but, owing
to its interruption by illness and other unfortunate contingencies, this
task, which has proved unexpectedly difficult, is still far from com-
plete.

The report on the economic geology of the Central City district, .
by E. S. Bastin, is now nearly complete. Some time was spent by
Mr. Bastin, in collaboration with Chase Palmer, of the division of
physics and chemistry, in research on the precipitative action of me-
tallic minerals upon gold and sulphur in solution. A short paper
containing some of the results of this investigation was printed in the
Journal of Geology.

A very brief examination of a portion of the Hardscrabble mining
district, in Custer County, was made by J. F. Hunter, jr.

For several years a study of the stratigraphy of the coal-bearing
formations of the southern part of the Rocky Mountain region has
been prosecuted by W. T. Lee, who has obtained much valuable in-
formation regarding the age and correlation of the various forma-
tions and the physical conditions under which they were deposited.
This work is so important that it was extended northward in the
spring of 1913, when Mr. Lee, in association with E. T. Hancock,
made a special examination of the geologic formations of the Yampa
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coal field. The fossil plants of the region have been studied by F. H.
Knowlton, who has submitted reports on the floras of the Raton Mesa
coal field of Colorado and New Mexico and on the flora of the Mio-
cene deposits near Florissant. :

The southwestern Colorado coal field, a considerable area of which
was studied in 1911 by M. A. Pishel for the purpose of mapping the
workable coal in the Dakota sandstone, was not visited by Mr.
Pishel in 1912, on account of the short period available for field work,
but some time has been devoted by him in the office to the prepara-
tion of a report on this region which is now well advanced toward
completion. Mr. Pishel also contributed to the Coal Age a short
paper entitled “ The Pishel coking test.”

The detailed surveys begun in the Meeker quadrangle in 1911 were
continued northward and eastward in 1912 in the Axial and Monu-
ment Butte quadrangles, lying partly in the Yampa coal field, in
Routt and Moffat counties, the geologic work being done from the
camp of the party making a topographic survey of the same area.
Although, on account of the great number of coal beds and the
voluminous exact data gathered regarding both vertical and hori-
zontal locations and outcrops, the work was laborious and difficult,
an area of 298 square miles was examined in great detail by E. T.
Hancock, who completed the work on the Axial quadrangle and has
prepared a portion of a folio text covering the quadrangle.

A careful reconnaissance survey of North Park was made in order
to determine, if possible, the extent of the coal beds and the quality
of the coal in the North Park coal field, concerning which the data
available had previously been found to be inadequate. Special exami-
nations of the park were therefore made by A. L. Beekly, assisted by
George I. Finley, R. S. Bassler, and E. H. Finch, in order to supply
necessary material for a report, which was submitted by Mr. Beekly
for publication prior to his resignation from the Survey in June.
The general stratigraphy and invertebrate paleontology of the region
mapped by Mr. Beekly were examined by T. W. Stanton, who also
reviewed for the purpose of correlation the formations in several por-
tions of southern Colorado.

A small area in Middle Park was examined by M. R. Campbell to
determine whether or not it should be classified as coal land.

The work in the Colorado Springs and Castle Rock quadrangles,
for which folios by G. I. Finlay and G. B. Richardson are nearly
ready for publication, was inspected by Mr. Ransome.

DELAWARE.

The study of the detailed stratigraphy and areal geology of the
Elkton and Wilmington quadrangles, Del., has been completed by
B. L. Miller, assisted by M. I. Goldman. Through the cooperation



GEOLOGIC BRANCH. 47

of the Maryland Geological Survey the gneisses and related rocks
of these quadrangles have been examined by Florence Bascom.

A paper discussing the underground water supply of the State is,
under revision.

FLORIDA.

The study of the corals and the reefs of Florida, by T. W. Vaughan,
has given results of great scientific value. The observations on
the rate of growth of these corals are now sufficiently complete to
afford accurate information regarding practically all the known
Florida reef species, so that it is possible to estimate the rate at
which the reefs are growing. Mr. Vaughan discovered that the
food of corals, concerning which little was previously known, con-
sists entirely of animal plankton.

Studies of the mode of formation of oolite and of the oolitic lime-
stones, which are abundant in southern Florida and in the Bahamas,
have been successfully prosecuted by Mr. Vaughan.

The Foraminifera discovered in various rock. sections and in a
large number of the samples collected in the course of the Coastal
Plain work in the State have been identified by J. H. Cushman. In
addition, he has made a preliminary study of the Foraminifera of
certain deep wells of Bermuda and of Key West.

The report on the fauna of the “ silex beds ” of the Tampa forma-
tion, which throw much light on the distribution of land animals in
the Central American and Carribean regions, as well as in North
America, has been completed by W. H. Dall and submitted for
publication.

GEORGIA.

The red iron ores of northwestern Georgia have been examined by
E. F. Burchard and are described in a paper on the red iron ores
of east Tennessee, northeast Alabama, and northwest Georgia (Bulle-
tin 540-G).

A very brief examination of the bauxite deposits in the State was
made by W. C. Phalen for the purpose of obtaining information
for inclusion in a report on the production of bauxite for the divi-
sion of mineral resources. Some work was done by Mr. Phalen in
editing and revising his contribution to the section on economic
geology in the Ellijay folio.

A report on the underground water resources of the Coastal Plain
of the State was prepared by L. W. Stephenson and Otto Veatch,
the latter representing the State Geological Survey, in cooperation
with which the work was done.
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.
IDAHO.

Thirteen mining districts in southeastern Idaho, north of Snake
" River, were covered in a geologic reconnaissance in the summer of
1912 by J. B. Umpleby, who has submitted a preliminary paper on
the Dome district (in Bulletin 540-E). Administrative duties in
connection with the section of metalliferous deposits and the claims
of service on the metalliferous section of the land-classification board
have delayed the completion of Mr. Umpleby’s final report, which is,
however, well advanced. He resumed the study of the ore deposits
in June, when he visited the mining districts of the Middle Fork
drainage basin, in the central part of the State.

The areal and economic geology of the northeastern part of the
area known provisionally as the Taff quadrangle was mapped and
studied for folio publication by F. C. Calkins, assisted by E. L.
Jones, jr., the work being done from the camp of the party engaged
in the topographic survey of the quadrangle. Incidentally oppor-
tunity was found to review the mining developments which have
taken place since the publication of the report on the Ceeur d’Alene
district (Professional Paper 62) in the vicinity of Mullan and Wal-
lace, in the area that is common to both the Taff and Ceeur d’Alene
quadrangles. A preliminary report containing some results of the
field work of the season has been prepared by Messrs. Calkins and
Jones for publication in “ Contributions to economic geology, 1912,
Part I” (Bulletin 540-E).

The classification of Northern Pacific Railroad grant lands in T.
49 N., R. 3 W., Boise meridian, listed in 1911, was accomplished by
E. L. Jones, jr., who submitted a report. While awaiting the passage
of the sundry civil bill, F. C. Calkins spent a short time in adjusting
the geologic evidence relating to the contested classification of a part
of the Northern Pacific land grant in this State. Later he examined
additional areas in the Northern Pacific land grant for classification.

The geologic mapping of the Hailey quadrangle was begun in June,
1918, by L. G. Westgate, who will study the areal and structural
geology. The ore deposits of the quadrangle are being examined by
J. B. Umpleby, who will extend his work to other mining camps of
the region.

A folio to cover the Montpelier quadrangle was completed by R. W.
Richards, assisted by G. R. Mansfield, the field work being done in
connection with the investigation of the phosphate deposits of the
region.

Detailed land-classification surveys in southeastern Idaho have been
made by G. R. Mansfield, assisted by E. H. Finch, and reports cover-
ing this work have been submitted to the land-classification board
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At the request of the Commissioner of Indian Affairs for the classi-
fication of the lands in the Fort Hall Indian Reservation the exami-
nation of the lands underlain by phosphate-bearing formations was
begun by G. R. Mansfield in June.

The invertebrate faunas of the Carboniferous formations in several
of the areas under investigation were examined in the field by G. H.
Girty, the correlative results being communicated for the use of the
areal geologists.

The Hayden coal field, lying southeast of St. Anthony, in Fremont
County, was geologically studied by E. G. Woodruff, who collected
data sufficient for the classification of the land and who prepared for
publication a brief account of its geology and coal resources.

ILLINOIS.

In the course of the study of the Illinois coal fields in cooperation
with the State Geological Survey the geology of the Centralia quad-
rangle was mapped by E. W. Shaw and that of the Colchester and
Macomb quadrangles by Henry Hinds, who near the close of the
field season was assisted by G. S. Rogers. A short report on the
economic resources of the two latter quadrangles by Mr. Hinds has
been transmitted for publication by the State survey. As a part of
the cooperative work the Pleistocene formations in the Waterloo
quadrangle were mapped for a geologic folio by Mr. Shaw, who also
inspected the Pleistocene of the Colchester and Macomb quadrangles.
Later Mr. Shaw extended his studies of the surficial geology and
physiography to the south end of the State and to the lower reaches
of the Mississippi Valley with a view to correlating the Pleistocene
features and formations of the upper Mississippi basin with those of
the Gulf embayment. He also prepared a folio manuscript to cover
the Carlyle and Centralia quadrangles.

G. H. Girty and E. O. Ulrich made special examinations of the
Mississippian formations at several points in the southern part of
the State in conferences with cooperating geologists of the Illinois
and Missouri geological surveys in order to establish more definitely
the interstate correlations of several of the formations.

INDIANA.

The Pleistocene deposits of the northern part of Indiana were ex-
amined by E. W. Shaw in order to trace the terraces and individual
formations southward into the Gulf embayment.

KANSAS.

The Pleistocene formations in the vicinity of Leavenworth, Kans.,
have been examined by E. W. Shaw for mapping in the Leaven-
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worth-Smithville folio, now in preparation under a cooperative agree-
ment with the Missouri State Bureau of Mines and Geology.

The zinc deposits in the extreme southeast corner of Kansas have
been further investigated by C. E. Siebenthal, and will be discussed
in the Wyandotte folio and in a bulletin on the genesis of the ores

of the Joplin district.

" The fossil floras accompanying the lower coals worked in the
vicinity of Mulberry were examined in the field by David White
for use in the correlation of the lower Cherokee coals of Kansas and
Missouri, and in the determination in this region of the equivalent
of the Pottsville in the Cherokee shale.

KENTUCKY.

The northwestern third of the Pound quadrangle, recently sur-
veyed in the southwestern Virginia coal field, overlaps across the
eastern border into Kentucky. This area, which includes newly
opened mines near Jenkins, was surveyed by Charles Butts, who has
prepared a description of the structure and coal resources of the
quadrangle to be submitted for publication by the Geological Survey
of Virginia.

The Mississippian rocks at several points “in western Kentucky
were visited in a brief reconnaissance by G. H. Girty and E. O.
Ulrich, for purposes of correlation, and the Pleistocene deposits of
the Mississippi Valley were examined by E. W. Shaw.

A folio (No. 184) covering the Kenova quadrangle was issued
early in the year.

LOUISTANA.

A preliminary examination of the composition, structure, and mode
of growth of the Mississippi Delta was made by E. W. Shaw for
the purpose of determining, if possible, the nature and cause of the
“mud lumps” which occasionally rise in the mouths of the Missis-
sippi and seriously obstruct navigation. The origin of this phenome-
non has not been fully explained. The mud volcanoes and their gas
emanations were also considered by Mr. Shaw and have been described
by him in a paper in “ Contributions to economic geology, 1912,
Part IT” (Bulletin 541-A). A short description of the mud lumps
is soon to be issued in the “ Contributions to general geology, 1913 ”
(Professional Paper 85-B). In June, 1913, an opportunity was
given, through the courtesy of the Bureau of Fisheries, to Mr. Shaw
to collect samples of the bottom muds of the Gulf in the region of
the Delta. Representative sediments were selected from a large num-
ber of samples for complete chemical analyses.

" In the later part of the year the geologic structure in the vicinity
of Shreveport, Caddo Lake, Pine Prairie, and several other points in
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the northern part of Louisiana was examined by G. C. Matson for the
purpose of determining more exactly the relations of the oil and gas
to the structure of the rocks, and to discover, if possible, new areas
structurally favorable for the occurrence of oil. Reports on this
work, which was carried on in connection with studies of the Coastal
Plain formation in the State, are now in preparation by Mr. Matson.

A report on the fossil floras of the Oligocene in the State was
submitted by E. W. Berry for publication by the Survey.

MAINE.

The areal and economic surveys of the Portland and Casco Bay
quadrangles, Maine, carried on in cooperation with the State Water
Storage Commission, were completed by F. J. Katz, who has made
good progress in the preparation of the folio text for these quadran-
gles. In November he was joined by W. C. Alden for a conference
on the Pleistocene deposits in the Portland quadrangle. A prelimi-
nary paper by Mr. Katz describing the geology of the Portland
region has been prepared for publication in the report of the State
commission.

In connection with the areal mapping of the geology of the above-
mentioned quadrangles, studies of the extent and quality of the peat
in the region have been made by C. A. Davis, who, by the courtesy
of the Bureau of Mines, was transferred to the Survey for a short
time for the purpose of examining peat bogs along portions of the
southern New England coast. These examinations promise to afford
most interesting evidence of changes of level of the land now in
progress in these regions.

Pending the publication of the Eastport folio a short paper on the
geology of the Eastport quadrangle, also surveyed in cooperation with
the State, was prepared by E. S. Bastin for submission to the State
Commission. The fossils of the Silurian formations of this quad-
rangle are described in a paper now being prepared by H. S. Williams.

A reconnaissance examination of the geology of the Boothbay quad-
rangle and an inspection of the mapping of the Portland and Casco
Bay.quadrangles have been made by Arthur Keith.

MARYLAND.

Manuscript maps and folio descriptions of the Tolchester quad-
rangle, Md., surveyed in cooperation with the State Geological Survey,
have been submitted for publication by B. L. Miller, and the areal
mapping and study of the Coastal Plain in the Elkton and Wilming-
ton quadrangles, also carried on under cooperation, have been com-
pleted by Mr. Miller, assisted by M. I. Goldman. The folio manu-
script for these quadrangles is well advanced.
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The gneisses of the Havre de Grace and Elkton quadrangles have
been studied by Florence Bascom, who has nearly completed the maps
and descriptions of the gneisses and similar rocks of the Elkton and
Wilmington quadrangles for folio publication.

The fossil floras of the Upper Cretaceous formations of Maryland
have been described in detail by E. W. Berry, and the fossil faunas
and the character of the sediments are under investigation by Julia
Gardner and M. I. Goldman. :

The detailed study of the Carboniferous rocks of the Frostburg
and Flintstone quadrangles has been nearly completed by C. K.
Swartz, of the cooperating State Geological Survey, and the maps
and descriptions of the remaining formations in the quadrangles
have been completed by G. W. Stose for folio publication.

MASSACHUSETTS.-

Substantial progress in the description of the complicated geology
‘of the Boston and Boston Bay quadrangles, Mass., for the Boston
folio, has been made by Laurence La Forge, who is engaged in the
survey of the Framingham quadrangle, in order to include the results
in the same folio. The Pleistocene deposits of these quadrangles
were inspected by W. C. Alden early in November.

The geology of portions of the Becket quadrangle, in the western
part of the State, has been reexamined by B. K. Emerson, who has
submitted for publication, in joint authorship with T. N. Dale, the
maps and text for a folio covering the Pittsfield and Becket quad-
rangles.

Folios covering the Belchertown, Barre, Palmer, and Brookfield
quadrangles, of central Massachusetts, are now in preparation by
Prof. Emerson. The eastern half of the Sheffield quadrangle has
been mapped and described by J oseph Barrell in form available for
later use in a folio.

Reconnaissance examinations were made by Arthur Keith in the
Dedham, Salem, Andover, and Framingham quadrangles and special
studies of the peat bogs in portions of the Boston and Framingham
quadrangles have been carried on by C. A. Davis.

MICHIGAN.

The manuscript maps and descriptions for a folio on the Detroit
quadrangle, Mich., prepared in cooperation with the State Geological
Survey, have been completed and submitted for publication by W. H.
Sherzer. '

The results of recent exploration in the iron ranges have been
assembled and compiled under the direction of C. R. Van Hise.
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MINNESOTA..

The field investigations necessary for the completion of the folio to
cover the Herman and Barrett. quadrangles, Minmn., were carried out
by F. W. Sardeson.

The collection of statistics and information regarding developments
in the Lake Superior iron districts was continued under the direction
of C. R. Van Hise. .

Under a cooperative agreement entered into with the State Geo-
logical Survey in the autumn of 1912, the mapping of the Pleistocene
deposits in the northern part of the State was begun by Frank Lever-
ett, the study of the clays of the State was undertaken by F. F. Grout,
and an investigation of the other building materials was begun by
Oliver Bowles and A. W. Johnston.

MISSISSIPPI.

The Pleistocene deposits and terraces in the region of Mississippi
River have been studied by E. W. Shaw for the purpose of working
out the Quaternary history of the region and of correlating the
Quaternary features of the lower Mississippi Valley with the glacial
and other Quaternary deposits of the upper part of the valley.

The marine invertebrate fossils of the Midway and associated for-
mations in Mississippi are being investigated by C. W. Cooke for use
in correlation with the formations in other parts of the Coastal
Plain.

A report on the lower Oligocene floras of this State, Louisiana, and
Texas has been submitted by E. W. Berry.

MISSOURI,

After the publication by the Missouri Bureau of Geology and
Mines of a general report by Henry Hinds on a reconnaissance .
economic examination of the coal fields of Missouri, made in coop-
eration with the State, the Queen City, Green City, and Smithville
(formerly Mecca) quadrangles were cooperatively mapped in detail
by F. C. Greene and M. Albertson, of the State bureau, under the
supervision of Mr. Hinds. A brief economic report on the Novinger
and Mendota coal fields, parts of which are included in the Green
City and Queen City quadrangles, was prepared, through the courtesy
of the State geologist, by Mr. Greene for publication by the Federal
Survey.

During the winter and spring Messrs. Hinds and Greene were
engaged in preparing a report upon the stratigraphy of the Penn-
sylvanian formations of the State, to be published by the Missouri
Bureau of Geology and Mines, and material for the Leavenworth-
Smithville and Green City-Queen City folios. Points of critical
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interest in the Pleistocene deposits of these quadrangles were exam-
. ined by the authors in conference with E. W. Shaw.

A report upon the genesis of the lead and zine ores of the Joplin
district has been completed by C. E. Siebenthal. The discussion of
the origin of these ores has been reviewed after a study of the ores
in the Wyandotte quadrangle in Oklahoma, and is contributory to
the completion of the folio,and economic report on that quadrangle.
The delay in work on this folio is due to large demands on Mr. Sie-
benthal’s time for preparation of reports on the production of lead,
zine, and cadmium for publication as advance chapters of Mineral
Resources.

In company with the representatives of the State, the stratigraphy
and correlations of the older Paleozoic formations in the Ozark
region were briefly examined by E. O. Ulrich, assisted by R. D.
Mesler. The faunas of the Boone limestone (Mississippian) were
also considered.

The Pleistocene formations of the southeastern part of the State
were examined in a reconnaissance by E. W. Shaw in order to trace
them southward for correlation with the deposits of the Mississippi
embayment.

MONTANA.

The survey of the Blackfeet Indian Reservation, begun in 1911 by
M. R. Campbell and Eugene Stebinger, was continued in 1912 by
Mr. Stebinger, who completed the mapping of those parts of the
Cutbank, Blackfeet, and Browning quadrangles lying within the
reservation, 702 square miles being examined in detail and 400 square
miles in careful reconnaissance. Portions of the area were reviewed
for paleontologic correlation by T. W. Stanton. A rapid recon-
naissance was made by Mr. Stebinger over about 500 square miles
in Tps. 32 to 35 N., Rs. 4 to 8 E. Work in this Indian reservation
was done under the joint auspices of the section of western fuels and
the section of western areal geology, only a part of the region being
coal-bearing. The land was classified and a report on the low-grade
iron ores of the reservation has been submitted for publication (in
Bulletin 540-H), while another report on the general geology of the
region is in preparation. The Pleistocene geology of the area was
studied by W. C. Alden, who spent a short time in the field with
Mr. Stebinger.

In connection with this work a reconnaissance trip’ was made by
Mr. Alden and Mr. Stebinger in southern Alberta northward to
and including the valley of Oldman River and to Lethbridge on Belly
River. On this trip they obtained important information concern-
ing the pre-Wisconsin glacial drift in the region of Glacier National
Park and its relations to the Albertan drift of Dawson and McDon-
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ald. A paper on this subject was submitted by Messrs. Alden and
Stebinger for publication in the Bulletin of the Geological Society
of America.

An examination of the Plentywood lignite field north of the Fort
Peck Indian Reservation, in Valley County, was made by C. M.
Bauer, work being limited to several townships which had been sur-
veyed by the General Land Office. For the territory, including 302
square miles examined in reconnaissance, Mr., Bauer submitted data
for classification and a geologic report for publication (in Bulletin
540-K).

The Tulloek Creek coal field, which lies just east of the junction of
Yellowstone and Bighorn rivers, was examined by G. S. Rogers,
assisted by H. M. Robinson, and Mr. Rogers made a reconnaissance
survey of the country traversed from Sheridan, Wyo., to the field
of operations. The area examined in detail consists in part of
what are known as the ceded lands of the Crow Reservation, which
were surveyed at the request of the Office of Indian Affairs. The
territory examined embraces 450 square miles surveyed in detail and
123 square miles surveyed in reconnaissance, the land being so
classified that it could be sold at auction in September. Subse-
quently a geologic report on the region was submitted by Mr. Rogers
for publication.

In order to obtain information regarding the geologic structure
and the formations exposed in the region between Musselshell and
Judith, at the mouth of Judith River, a reconnaissance, embracing
an accurate planetable survey covering an area of about 1,410 square
miles, was made by C. F. Bowen, assisted by H. S. Bassler, the
geologic boundaries being tied to public-land corners. The recon-
naissance established the presence of a small coal field east of Judith.
Part of this area was classified by Mr. Bowen, who prepared for
publication a report describing the important geologic features of the
region, though there was not sufficient time in the field to complete
the examination in detail.

In Chouteau County an area of 350 square miles, including the
Big Sandy coal field, near Big Sandy, on the west side of the Bear-
paw Mountains, was geologically mapped in detail by Mr. Bowen,
assisted by Mr. Bassler, and Mr. Bowen has classified the lands in
this field and prepared a geologic report for publication.

A brief examination of the Broadview coal field was made by
E. G. Woodruff for the purpose of determining whether the land
should be classified as coal or noncoal. Sufficient data were procured
for the classification of the land, but no geologic report is contem-
plated, the general geology having been described in reports published
by the Survey.
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In Blaine County, the Cleveland coal field, embracing 423 square
miles between the Bearpaw Mountains and the Fort Belknap Indian
Reservation, was examined by Mr. Bowen, assisted by Mr. Bassler.
The land has been classified by Mr. Bowen, who has also prepared
a geologic report thereon for publication.

The Taff quadrangle, a portion of which lies in Idaho, was sur-
veyed for folio publication by F. C. Calkins and E. L. Jones, jr.,
and the text of the Philipsburg folio has been revised and submitted
for publication by Mr. Calkins.

Some progress in the metallographic study of the Butte copper
ores has been made by F. B. Laney in the intervals between other
studies. It is expected that the metallographic investigations of
these and other ores will be more vigorously prosecuted jointly by
the Geological Survey and the Bureau of Mines.

Two townships near Missoula were examined at the request of the
Department of Justice by J. T. Pardee in connection with the case
of the United States ». A. B. Hammond.

At the request of the Office of Indian Affairs, the classification of
the lands in the former Flathead Indian Reservation was under-
taken, about 1,300 square miles, or three-fourths of the reservation,
being examined and reported on by R. W. Stone. In addition to
his work in collecting mineral statistics for the reports on the gypsum,
lime, and sand industries for the division of mineral resources, and
in completing and editing the manuscript of a bulletin on the oc-
currence of useful minerals in the United States, Mr. Stone also
prosecuted an inquiry regarding the water supply of the Pablo divi-
sion of the Flathead Reservation reclamation project.

Four townships in the vicinity of Melrose were examined in detail
by R. W. Richards in connection with his classification of the lands
with reference to the possible occurrence of workable phosphate de-
posits. Classification reports covering this area have been trans-
mitted by Mr. Richards.

The Northern Pacific Railroad grant, comprising all the odd-num-
bered sections in' T. 5 N., R 2 W., was examined for purposes of
classification and reported on by J. T. Pardee.

NEBRASKA.

Late in the field season of 1912 a brief reconnaissance examination
of the sand-hill area in northwestern Nebraska was made by J. H.
Hance for the purpose of examining evaporation areas that might
possibly be favorable for the deposition of potash in commercial
quantities. The results of the explorations have been briefly re-
ported by Mr. Hance.
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NEVADA.

Reconnaissance examinations of a large number of the lesser min-
ing districts of Nevada and adjacent parts of northern California
have been made by J. M. Hill, who has submitted for publication in
“ Contributions to economic geology, 1912, Part I” a short paper
entitled “The Yellow Pine mining district, Clark County, Nev.”
(Bulletin 540-F) ; also a bulletin on “ Some mining districts in north-
eastern California and northwestern Nevada ” and a note on “ Zinc-
lead ore dressing at Good Springs, Nev.,” for publication in Mineral
Resources.

The geology and mineral resources of the Ely quadrangle have
been made the subject of a monographic report by A. C. Spencer,
which will probably be completed at an early date.

A report on the National district by Waldemar Lindgren is now
nearly ready to submit for publication.

A paper on a newly recognized occurrence of alunite at Bovard has
been prepared by F. C. Schrader for publication in Bulletin 540-1.

A reconnaissance examination of the Rochester, Ifairview, Raw-
hide, and neighboring mining districts was made in May and June
by F. C. Schrader, and a press bulletin on the Rochester district was
issued in June.

In the course of the examination of the old lake basins for the pur-
pose of discovering possible occurrences of potash in commercial
quantities, visits were made by H. S. Gale to the alkali marshes near
Rawhide, Luning, Minor, Rhodes, Teels Marsh, Columbus Marsh,
the valleys north and south of Goldfield, and the valley of Amargosa
River south of Rawhide. The Carson Sink was examined in connec-
tion with the deep drilling in that basin. Boring operations near
Fallon were carried on under the immediate supervision of J. H.
Hance. The deepest boring penetrated to a depth of 985 feet. Arte-
sian flows of fresh or slightly saline waters were obtained at various
depths, but no concentrated depcsits of salines were found. Funds
for deeper boring, which is very expensive, were not available at the
time, and the test can not be regarded as conclusive.

Prospecting for buried saline deposits with a lighter boring equip-
ment was continued throughout most of the year by a party in
charge of C. E. Watson as driller. Wells were bored in the playa
of Luning, Minor, Rhodes, Columbus Marsh, and Death Valley, and
the samples were submitted to the chemical laboratory in Washington
for testing.

Late in the season Mr. Hance made reconnaissance trips into Dixie
Valley and portions of New Mexico and Arizona. A short report by
him, entitled “ Potash in western saline deposits,” was submitted for
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publication in “ Contributions to economic geology, 1912, Part I”
(Bulletin 540-P).

The Coaldale coal field, lying mainly in T. 2 N., R. 37 E., Esme-
ralda County, was examined and classified by J. H. Hance, who sub-
mitted a short report thereon for publication (Bulletin 531-K).

NEW HAMPSHIRE. ¥

The examinations of the geology in the Milford and Petersboro
quadrangles, N. H., have been continued by B. K. Emerson in con-
nection with his work in the border areas of Massachusetts.

A portion of the final report embodying the results of the investi-
gations made by the Survey with reference to the acquisition by
the Government of lands in the White Mountains, in order to protect
the headwaters of navigable streams, has been prepared by A. C.
Spencer.

NEW JERSEY.

In order to inspect some recent developments in the zinc mines at
Franklin Furnace, N. J., a brief visit was paid to this mine in May,
on invitation from the State geologist, by F. L. Ransome and A. C.
Spencer.

Inspection of the Easton quadrangle, geologically mapped by
H. B. Kiimmel and W. S. Bayley, was made in conference by
Arthur Keith.

NEW MEXICO.

In response to a request from the Office of Indian Affairs that
the Geological Survey examine and classify as coal or noncoal the
lands in the Zuni Indian Reservation, D. E. Winchester, assisted
by C. A. Bonine, examined in-detail the entire reservation, embrac-
ing an area of 415 square miles. The preparation of a geologic report
is deferred, in the hope that additional field work may be done in
order to prepare a folio based on a 30-minute quadrangle.

A detailed examination of a small area of coal land near the town
of White Oaks, known as the White Oaks coal field, and a recon-
naissance of a larger coal-bearing area adjacent to the Sierra Blanca
were carried out by C. H. Wegemann, who classified the lands and
submitted a brief geologic report covering the areas.

Some  of the results of the studies of coal-bearing formations
of southern Colorado and northeastern New Mexico, by W. T. Lee,
are included in the stratigraphic part of a report on the Raton
Mesa region of Colorado and New Mexico. This report, which
contains also descriptions of the very interesting fossil floras of
the same region, by F. H. Knowlton, has been submitted for publi-
cation as a bulletin of the Survey. In connection with the field
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work in this area a reconnaissance section was traversed by Mr. Lee
and T. W. Stanton, from Albuquerque to Lumberton, via Rio Puerco,
Cabezon, and Cuba, for the purpose of studying the Cretaceous and
Tertiary stratigraphy.

The geology of the vicinity of Dayton, where drilling for petro-
leum is in progress, was preliminarily examined in March by G. B.
Richardson, who has submitted a short paper on petroleum near
Dayton (in Bulletin 541-D).

The geologic work by Sidney Paige in the Silver City quadrangle,
and by N. H. Darton in the Deming quadrangle, was inspected by
F. L. Ransome, and the folio manuscripts for these quadrangles are
now practically completed.

NEW YORK.

The Niagara quadrangle and the environing region in the western
part of New York has been further examined by F. B. Taylor, who
has completed the description and mapping of the surficial formations
for use in the Niagara folio (No. 190). Some additional considera-
tion in the field has been given by E. M. Kindle, joint author of the
folio, to the characters and correlations of the Paleozoic formations in
the quadrangle. Mr. Taylor also made reconnaissance examinations
of the surficial formations in portions of the Taconic and Hoosatonic
areas in eastern New York and western Massachusetts.

The areal and stratigraphic geology of the Hoosick quadrangle,
situated on the Vermont boundary, has been examined by L. M. Prin-
dle, for description, together with the Bennington quadrangle, Ver-
mont, in a folio.

The slate quarries of the State have been reexamined in connection
with the revision by T. N. Dale of Bulletin 275, on the slate industry
of the United States, which is now out of print.

Prior to his resignation from the Survey, July 31, to join the Geo-
logical Survey of Canada, Mr. Kindle was engaged in preparing
papers on the faunas and stratigraphy of the Allegheny region and
on the Onondaga limestone in the State.

Special studies of the relations of the Medina and associated forma-
tions in New York and other Appalachian States have been made by
E. O. Ulrich for purpeses of correlation and chronologic classification.

NORTH CAROLINA.

The folios for the Lincolnton quadrangle, in North Carolina, and
for the Kings Mountain and Gaffney quadrangles in North and
South Carolina, have been well advanced toward completion by
D. B. Sterrett. A considerable portion of Mr. Sterrett’s time is, how-
ever, consumed in preparing reports on the production of mica, gems,
and precious stones for Mineral Resources.
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Arthur Keith made further studies of peculiar metamorphic rocks
that occur near Murphy, N. C., and around Ducktown, Tenn., and
presented a brief paper on these rocks at the meeting of the Geo-
logical Society of America.

A monographic study of the Cretaceous mollusks of the State was
begun by L. W. Stephenson. Additional work on fossils from North
Carolina has been carried on by W. B. Clarke and other members of
the Maryland Geological Survey.

A report on the Coastal Plain of North Carolina, prepared coop-
eratively, has been published by the State Geological Survey. This
report contains a paper on the physiography and geology of the
central plain region, prepared by W. B. Clarke, B. L. Miller, and
L. W. Stephenson, and a description of the water resources of the
State by Mr. Stephenson, B. L. Johnson, and H. N. Parker.

NORTH DAKOTA.

The detailed examination of the northern part of the Fort Ber-
thold Indian Reservation made in previous years for the purpose of
determining whether or not the land is underlain by lignite was con-
tinued southward by C. M. Bauer, assisted by C. A. Fath, but on
account of the lateness of the date at which it was possible to begin
the work the survey was carried only as far south as Little Missouri
River, including an area of 208 square miles. Data for the classifi-
cation of this land have been submitted by Mr. Bauer, who has
prepared for publication a report covering not only the area surveyed
in 1912, but that previously examined by F. A. Herald. Field opera-
tions with the intention of completing the unsurveyed portion of the
reservation lying south of Little Missouri River were resumed in
June by Mr. Bauer, assisted by C. A. Bonine.

The examination of the Cannonball River lignite field was ex-
tended from the west line of Perkins County, S. Dak., northeastward
into North Dakota by E. R. Lloyd, for the purpose of delimiting on
the southeast side the great lignite field of this region. From the
area examined in detail by Mr. Lloyd, assisted by B. W. Cark, em-
bracing 980 square miles, sufficient data to classify the land were
obtained and also a remarkable collection of marine fossils in beds
that in this region have heretofore been called the Lance formation.
It is probable that these fossils will throw considerable light on the
relations and age of the Lance and Laramie formations. Besides
submitting this data for classification of the land, Mr. Lloyd has
prepared for publication a paper describing the geology and economic
resources of the region.

The survey of what is called the Bowman County lignite field,
begun by C. J. Hares in 1911, in Billings County, was in 1912 con-
tinued southward by Mr. Hares, with the assistance of E. M. Parks
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and J. B. Reeside, jr., into Bowman County and on south into South
Dakota, an area of 753 square miles being covered in careful recon-
naissance. Complete classification data were obtained and have been
submitted by Mr. Hares, together with a geologic report covering
the area surveyed in 1911 and 1912.

OHIO.

The areal and stratigraphic survey of the Mason and Hamilton
quadrangles, Ohio, was begun in June by R. S. Bassler, temporarily
transferred for this work from the National Museum, and N. M.
Fenneman, who, after revising the Pleistocene geology of the Cincin-
nati quadrangles, began the study of the Pleistocene formations and
the economic geology of the Mason and Hamilton quadrangles, Mr.
Bassler being responsible for the description of the Paleozoic forma-
tions. The results of the work will be put in folio form by these
geologists.

The survey in detail of the structural and areal geology of the
Steubenville and Cadiz quadrangles was completed by D. D. Condit,
who, in connection with the revision of the earlier map showing the
underground structure, submitted for publication in “ Contributions
to economic geology, 1912, Part I1,” a report on the structure and
oil resources of the northern half of the Cadiz quadrangle (in Bulle-
tin 541-A). The preparation of a folio by Mr. Condit covering these
quadrangles is now in progress.

A brief reconnaissance examination of the stratigraphy in a por-
tion of the Wellsville quadrangle was made by Mr. Condit and G. S.
Rogers in the latter part of June.

The manuscript maps and descriptions for the Cleveland folio,
covering the Cleveland, Euclid, and Berea quadrangles, have been
discussed in the field by H. B. Cushing, the generous contributor of
the geologic work, and E. M. Kindle.

The records of two deep wells penetrating the pre-Cambrian crys-
talline rocks near Findlay have been compiled and correlated by Mr.
Condit in a short paper printed in the American Journal of Science,
accompanied by a paper reporting the rock temperatures at various
depths in one of the wells, as observed by John Johnston, who,
through the courtesy of the Carnegie Geophysical Laboratory, has
cooperated with the Survey in determining the temperatures in sev-
eral deep wells in the Appalachian oil fields. The purpose of the
investigations thus begun is not only to ascertain the rate of down-
ward increase of temperature in rocks of various kinds and in differ-
ent parts of the country, but also to determine whether, as is believed
by some geologists, the increase of temperature is more rapid in
rocks containing petroleum and natural gas,
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OKLAHOMA.

Detailed study of the geology of the Hominy quadrangle, Okla.,
was begun and nearly two-thirds completed by R. H. Wood, assisted
by J. E. Gaughan, of the State survey, with which the work was done
in cooperation. At the close of the season’s work a special examina-
tion of the structure and conditions of occurrences of oil in the
Cleveland field was made by Mr. Wood. A report giving the results
of this work, which was not cooperative, is in preparation.

Maps and descriptions of the areal geology and structure of the
Claremore quadrangle, by C. D. Smith, are now nearly ready to sub-
mit for publication, but await adjustment with work on the Nowata
and Vinita quadrangles that is nearly completed but is still in the
hands of D. W. Ohern, State geologist. A bulletin on the oil and
gas resources of northeastern Oklahoma has been nearly completed
by Mr. Ohern and Mr. Smith.

On account of the interest of many residents of Cotton and Till-
man counties, southwestern Oklahoma, in the possible occurrence
of oil or natural gas in that region, a reconnaissance examination of
this geologically little-known area was, at the request of the State
geologist, cooperatively undertaken by the Federal Survey. During
the autumn and early winter a large area in these counties bordering
Red River was examined by M. J. Munn, with the assistance of Jere-
miah Newby. The task of determining ‘the structure of this area
proved to be exceedingly difficult, but geologic structure offering en-
couragement for “ wildecat ” prospecting was found by Mr. Munn in
a portion of the area. ~A report with maps embodying the results
of this examination has just been submitted by Mr. Munn for publi-
cation as a bulletin.

A brief description of the Ponca City oil field, by D. W. Ohern,
published as a bulletin of the Oklahoma Geological Survey, is based
in part on work by C. D. Smith and R. H. Wood, of the Federal
Survey.

The investigation of the zinc and lead deposits of northeastern
Oklahoma and adjacent parts of Missouri has been continted by
C. E. Siebenthal, who will embody the results in the Wyandotte
folio, now nearing completion.

Additional field work necessary to complete the mapping and to
prepare folios for the San Bois and Sallisaw quadrangles, nearly
finished several years ago by J. A. Taff prior to his resignation, was
done by C. D. Smith, who also submitted short reports on the Glenn
pool and on the Fort Smith-Poteau oil and gas pools for publication
in “ Contributions to economic geology, 1912, Part II” (Bulletin
541-B). -
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At the request of the Commissioner of Indian Affairs a small area
in McCurtain County, in the southeastern part of the State, was ex-
amined by D. F. Hewett with reference to the value of the manganese
deposits of the district.

In March an examination of certain alleged gold deposits in the
vicinity of Albion, Pushmataha County, was made by the Survey at
the request of the Office of Indian Affairs. The report by H. G.
Ferguson, who found the claims of rich ores in commercial quanti-
ties to be unwarranted, was transmitted to the Secretary of the In-
terior in April.

OREGON.

A brief reconnaissance examination of the Eden Ridge coal field,
Coos County, Oreg., was made by M. R. Campbell in order to deter-
mine whether or not the coal is of sufficiently high grade to justify
the classification of the land as coal land. For this purpose many
samples of the coal were taken for analysis and detailed measure-
ments of the beds were made.

In June a reconnaissance examination of the John Day Valley,
mainly with the object of investigating reported indications of coal
and oil, was, in accordance with a cooperative agreement with the
new State bureau of mines and geology, begun by a party in charge
of A. J. Collier.

PENNSYLVANIA,

A detailed areal survey, by B. L. Miller, of the geology of the
Allentown quadrangle, Pennsylvania, has been nearly completed,
and the results will be included in a folio covering also the Easton
quadrangle, surveyed by H. B. Kiimmel, State geologist of New
Jersey, and W. S. Bayley.

Geologic maps covering the Fairfield and Gettysburg quadrangles
have been prepared by G. W. Stose, and the map and description of
the Bellefonte quadrangle have been revised by E. S. Moore.

A special investigation of the gneisses of the Coatesville and West-
chester quadrangles was made by Florence Bascom, and a study of
the gneisses in the Boyertown quadrangle was practically completed
under the direction of Prof. Bascom, who also supervised the map-
ping of about three-fourths of the Reading quadrangle by E. T.
Wherry.

Progress has been made on the Honeybrook-Phoenixville folio.

A paper on the relations of the Octoraro schist to the Wissahickon
mica gneiss in the Coatesville quadrangle, prepared by E. F. Bliss
and A. 1. Jonas, working under the supervision of Prof. Bascom, has
been submitted for publication as a bulletin.
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A narrow strip in the northern portion of the Frostburg and
Flintstone quadrangles, which falls in Pennsylvania, has been exam-
ined and described by G. W. Stose and C. K. Swartz for publication
in the Frostburg-Flintstone folio, the project being carried out in
cooperation with the Maryland Geological Survey.

Substantial progress has been made in the preparation of folio
texts to cover the Punxsutawney, Curwensville, and Houtzdale quad-
rangles, the greater part of the field work for which was done sev-
eral years ago by G. H. Ashley and others in cooperation with the
State topographic and geologic survey commission. A short paper
describing the geologic structure of these quadrangles, together with
that of the Barnesboro and Patton quadrangles, also surveyed coop-
eratively, was prepared by Mr. Ashley and M. R. Campbell and pub-
lished in “ Contributions to economic geology, 1911, Part II” (Bul-
letin 531-D). Subsequently the Barnesboro-Patton folio was sub-
mitted for publication. '

To gain information as to the regional changes in the composition
of the coals in a single field, the northeastern borders of the bitumi-
nous coal region were visited and the coal sampled by M. A. Pishel
in May.

For the purpose of obtaining data as to underground temperatures
in very deep borings, the well over 6,000 feet in depth now being
bored by the People’s Natural Gas Co., near Candor, in Washington
County, was visited and the temperature at various depths determined
by John Johnston, of the Carnegie Geophysical Laboratory, in coop-
eration with the United States Geological Survey, in accordance with
a plan by which the temperatures of several deep wells in other States
have been determined.

The slate quarries of the State have been newly described by T. N.
Dale in the revised bulletin on the slate industry of the United States.

[
SOUTH CAROLINA.

Folios descriptive of the geology of the Kings Mountain and Gaff-
ney quadrangles in North and South Carolina have been brought
nearly to completion by D. B. Sterrett. The work in the Gaffney
quadrangle was inspected by Mr. Keith.

A report on the deep well at Charleston, S. C., has been nearly
completed by L. W. Stephenson, but awaits the results of the studies
of the rich foraminiferal material, by J. A. Cushman, and a report by
Chase Palmer on the analyses of the water and comparisons with
related underground waters of the region.

In view of projected drilling for oil or gas in Abbeville and Green-
wood counties, a brief visit to the region was paid in June by F. L.
Hess, who demonstrated the futility of boring for these hydrocarbons
in the crystalline and ancient metamorphic rocks of the region.
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SOUTH DAKOTA.

The areal mapping of the Spearfish and Sturgis quadrangles,
which form the northern half of the Deadwood 30-minute quad-
rangle, S. Dak., was completed by Sidney Paige, associated with
N. H. Darton and assisted by Y. T. Wang. A part of the southern
half of the Deadwood quadrangle also was surveyed. The mapping
of the Cambrian and later formations in the Rapid quadrangle, the
maps and text for which are to be combined with those for the Dead-
wood quadrangle in the same folio, had previously been completed
by Mr. Darton. A petrographic study of the pre-Cambrian rocks
of the Black Hills has been made by Mr. Paige, who has prepared
several papers, including one on the structure of the Homestake ore
body, for publication in scientific journals.

The work of mapping the lignite field in the northwest corner of
the State was begun in 1911 by D. E. Winchester and E. M. Parks,
who had time only to examine the margin without completing work
in the interior. In 1912 the remainder of the area was surveyed by
E. R. Lloyd and C. J. Hares, who covered, respectively, areas of 520
and 522 square miles, thus completing field work on the only known
lignite field in the State. Data for classification and a geologic re-
port for publication have been submitted. A consolidation by Mr.
Winchester of the reports of the work dcne in 1911 and 1912 has been
submitted for publication as a bulletin of the Survey.

TENNESSEE.

A report giving the results of the examinations of the red iron-ore
deposits of east Tennessee by E. F. Burchard has been submitted for
publication to the Geological Survey of Tennessee, with which the
work was done in cooperation. A shorter report has been prepared
for publication in “ Contributions to economic geology, 1912, Part I”
(Bulletin 540-G).

An extensive field study of the rocks of Medina and Clinton age
in east Tenneséee has been made by E. O. Ulrich, who has in prepa-
ration a report on the stratigraphy and faunas of the formations,
with special reference to the geologic classification of the ore-bearing
formations and the Ordovician-Silurian boundary.

Collections of the Tertiary plants of Tennessee and western Ken-
tucky were made in June by E. W. Berry for comparison and correla-
tion of the plant beds with the Tertiary formations in other regions.

In the region near the Mississippi in Tennessee and western Ken-
tucky the Pleistocene deposits and terraces were investigated by
E. W. Shaw, six cross profiles of the Gulf embayment were com-
piled, and material was collected for use in the study of the problems

12174°—13——5



66 THIRTY-FOURTH REPORT OF GEOLOGICAL SURVEY.

of Quaternary deposition and history in the region. The work prom-
ises to be of value in connection with the solution of the flood prob-
lems of the lower Mississippi.

The survey of the areal geology of the Ducktown district has been
revised by F. B. Laney, who has the descriptions well advanced.
The completion of this work was delayed by examinations made for a
report on lands in the proposed southern Appalachian national for-
ests and for the Department of Justice. The descriptions of the
Ducktown ore deposits are in preparation by W. H. Emmons.

A paper describing the peculiar metamorphic rocks around Duck-
town was presented by Mr. Keith at the winter meeting of the
Geological Society of America.

Some additional work in the preparation of an economic report
‘on the coal measures of the Pikeville and Crossville 15-minute
quadrangles has been done by Charles Butts and W. C. Phalen, but
the submittal of the report for publication awaits the determination
of the stratigraphic equivalents of the rocks at several points in the
quadrangles. The preparation of folio texts for these quadrangles
is delayed until the adjoining quadrangles are surveyed for descrip-
tion in double folios.

The recent developments of bauxite deposits in Tennessee were
examined by W. C. Phalen for description in the report on the
production of bauxite for Mineral Resources.

TEXAS.

The geology of the Van Horn quadrangle, Tex., for which a folio
is now ready for publication, was inspected by G. B. Richardson,
the author, and F. L. Ransome.

The manuscript for the folio covering the Brackett quadrangle
has been nearly completed by T. W. Vaughan, who, besides super-
vising the work of others and inspecting it in the field, has made
progress on several reports of general or special scientific interest
pertaining to all parts of the Coastal Plain.

The study of the Tertiary and Pleistocene formations of south-
western Texas has been continued by Alexander Deussen. This
work comprised the examination of the lithology and stratigraphy
. of the entire series of Tertiary formations developed in the region
adjacent to the Rio Grande from a point near the northern line of
Maverick County southward to Samfordyce. A rapid reconnaissance
was carried over an area of more than 10,000 square miles, within
which collections were made of fossils, specimens of rocks, and water
samples for analysis, Under Mr. Deussen’s direction samples of
water were taken from 200 wells and other data were obtained for
about 350 wells in Bexar, Medina, Uvalde, Kinney, Maverick, Zavalla,
Dimmit, Webb, Frio, La Salle, Atascosa, McMullen, Duval, Brooks,
Starr, Hidalgo, Cameron, Willacy, Jim Wells, and Nueces counties.
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The fossil floras of the Midway and Wilcox formations have been
described and figured in a manuscript submitted by E. W. Berry.
These floras are important for their value in establishing correla-
tions between the marine Coastal Plain sections and the coal-bearing
formations of the northern Rocky Mountain province.

The structure of a small area in Texas bordering the Shreveport-
Caddo district of Louisiana was examined in detail with reference
to oil and gas by G. C. Matson, who is preparmg a report on that
district, with structure maps.

A report on the geology and underground water resources of the
central part of the Coastal Plain of Texas, by Mr. Deussen, is ap-
proaching completion. By direct collection and by correspondence
403 water samples were obtained from southwest Texas and analyzed.
Of the analyses 190 have been transmitted to R. B. Dole, chemist of
the water resources branch, for use in a report on the chemical char-
acters of the waters.

The geology and hydrology of the region between Atascosa and
Nueces rivers and a line drawn through Uvalde, Cotulla, Hebbron-
ville, and Katherine have been examined by Mr. Deussen, who has
also investigated, at the request of the War Department, the under-
ground water prospects in the Leon Springs Military Reservation in
Bexar County and at the old target range near Fort Sam Houston.

Supplementary studies were made by L. W. Stephenson of the
structural relations of the Upper Cretaceous deposits exposed at sev-
eral places in northeastern Texas and southwestern Arkansas and
in portions of southwestern Texas, where detailed studies of the
stratigraphy, structure, and paleontology of the Upper Cretaceous
rocks were made in connection with Mr. Vaughan’s work in the
Brackett quadrangle.

Through the courtesy of J. A. Udden and the Bureau of Economic
Geology and Technology of the State a set of field notes and maps,
prepared by Mr. Udden and containing valuable geologic data relat-
ing to portions of Maverick, Dimmit, Zavalla, Uvalde, Kinney, and
Valverde counties, were placed at the disposal of Messrs. Vaughan
and Stephenson.

A brief examination of the geology and structure in the vicinity
of Electra was made by M. J. Munn and David White. A close
watch for structures favorable for oil and gas was maintained by
G. C. Matson in connection with his field work in Coastal Plain
investigations.

TUTAH.

The completion of the report on the geology and ore deposits of
the Tintic district, Utah, has been somewhat delayed by the departure
of the senior author, Waldemar Lindgren, in November, to take
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charge of the department of economic geology in the Massachusetts
Institute of Technology, but Mr. Lindgren will devote a part of his
time to Survey work and it is expected that the report will be sub-
mitted at an early date. A portion of the report, by G. F. Loughlin,
junior author, has been completed.

During the field season Mr. Loughlin made reconnaissance surveys
of several mining districts in Utah. He visited the Erickson, Desert
Mountain, Columbia; West Tintic, North Tintic, Tintic, Bingham,
Cottonwood, American Fork, Provo, Santaquin, Mount Nebo, and
Sierra Madre districts, for all of which, except the last, he prepared
chapters for inclusion in a general report on the geology and ore
deposits of Utah, which he is writing in collaboration with B. S.
Butler. Field work for these studies will be completed in 1913.

A paper entitled “A reconnaissance in the southern Wasatch Moun-
tains ” was contributed by Mr. Loughlin to the Journal of Geology.

A reconnaissance examination of the Ophir, Mercur, Little Cotton-
wood, and Bingham mining camps was made by B. S. Butler for
use in a report on the ore deposits of Utah now in preparation.
Professional Paper 80, “ Geology and ore deposits of the San Fran-
cisco and adjacent districts, Utah,” by Mr. Butler, was in press at
the close of the year and has since been published.

The study of the detailed areal and structural geology of the
Randolph quadrangle was completed by G. B. Richardson, assisted
by P. V. Roundy, and a folio text on the area is now in course of
preparation. A paper on the Paleozoic section in northern Utah was
prepared by Mr. Richardson and published in one of the scientific
journals.

The Carboniferous formations of the Randolph quadrangle and
of several other areas in the State were paleontologically studied
in the field by G. H. Girty, who was assisted in the office by Mr.
Roundy.

A detailed geologic study begun in the Sunnyside quadrangle,
Carbon County, by F. R. Clark in 1911 in cooperation with a topo-
graphic party, was carried westward in 1912 into the Wellington
quadrangle, and though the work was seriously handicapped by
unforeseeable circumstances, the coal beds were prospected and
mapped within a territory covering 230 square miles, thus completing
the survey of a considerable portion of the quadrangle.
~ The survey of the Emery coal field, Emery County, begun in 1911,
was completed this year by C. T. Lupton. The mapped area includes
about 215 square miles in the Emery coal field and in Salina Canyon,
in the Wasatch Plateau, the examination of the latter area being made
for the purpose of classifying the land. The land in the Emery
coal field has also been classified by Mr. Lupton and a geologic report
thereon submitted by him for publication.
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Some indications of oil having been found in the region southeast
of the town of Green River, in Grand County, and some drilling
having been done in the hope of developing a commercial oil field,
a detailed survey of the area, containing about 300 square miles, was
made by Mr. Lupton, assisted by M. W. Ball. The examination
afforded data adequate for the classification of the land and informa-
tion as to the possibilities of obtaining oil in the field. A geologic
report thereon has been submitted for publication by the Survey (in
Bulletin 541-D).

A brief examination of the territory surrounding the Coalville
coal field, previously mapped, was made by C. H. Wegemann in order
to determine the relation of the coal-bearing rocks of the Bear River
and Green River regions to the Uinta Mountain uplift, this informa-
tion being required for incorporation in a folio to cover the Coal-
ville quadrangle. A geologic report on the Coalville coal field has
been completed and submitted by Mr. Wegemann for publication.

The salt industry on the shores of Great Salt Lake was examined
by W. C. Phalen, who forwarded samples of the brines and bitterns
and rock salts for examination in the Survey laboratory. A bulletin
embodying the results of the study of the commercial saline deposits
of the country is now in preparation by Mr. Phalen.

VERMONT,

The examination of the marble districts of the eastern half of Ver-
mont has been completed by T. N. Dale, who has submitted the re-
sults for publication as a bulletin.

Special investigations of the stratigraphic succession and structure
in the faulted area of the north end of the Taconic Mountains, in the
Brandon and Castleman quadrangles, were carried on by Arthur
Keith, who presented a paper on the subject at the winter meeting
of the Geological Society of America. In connection with these
studies a conference on the stratigraphy in the vicinity of Sudbury
was held by Mr. Keith, Mr. Hale, G. W. Stose, and L. M. Prindle, to
determine the.relation of the Cambrian and Ordovician rocks.

In connection with the revision of the bulletin on the slate indus-
try of the United States, which is now out of print, Mr. Dale has re-
examined the slate quarries of this State.

The study of the areal and structural geology of the Hoosick and
Bennington quadrangles, portions of which lie in Vermont, has been
continued by L. M. Prindle.

" VIRGINIA.

The detailed survey of the Abingdon quadrangle, in the south-
western part of Virginia, was continued, the work in the northern
half being completed by G. W. Stose, who has prepared for publica-
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tion by the State geological survey a report on the salt and gypsum
deposits of the area. For purposes of geologic correlation, collections
of fossils were made by T. E. Williard from several important hori-
zons and localities in this region.

Studies of the paleontology and stratigraphy of the Tertiary
formations in the Coastal Plain of the State are now being made .
by a number of geologists and paleontologists under the immediate
direction of W. B. Clark, practical cooperation being maintained
in this work with the members of the Geological Survey of Mary-
land. Portions of the areas examined were visited by T. W. Vaughan.

A cooperative report on the underground water resources of the
Coastal Plain of Virginia, by Samuel Sanford, has been published
by the Virginia Geological Survey.

A detailed areal and economic survey of the southwestern coal
field was begun in cooperation with the State Geological Survey.
During the season the coal measures of the Pound quadrangle were
mapped by Charles Butts, assisted by D. D. Condit and by W. A.
Nelson, representing the State. This work, which was done in con-
junction with the topographic remapping of the region on a 15-
minute scale, was carried on with a precision and detail that estab-
lish a new standard of Survey work in the eastern coal fields. A
preliminary report on the coal resources of the Pound quadrangle
has been prepared by Mr. Butts for publication. In June, 1913,
work in the Clintwood quadrangle was taken up by Henry Hinds,
with the assistance of J. H. Harnsberger for the State.

In connection with the remapping of the coal-bearing area men-
tioned above, the other geologic formations occurring in the quad-
rangles are being mapped in greater refinement. With this end in
view, collections of fossils for paleontologic study and correlation
were gathered by Mr. Butts and Mr. Williard from a number of
sections of the Devonian and Mississippian in the vicinity of Big-
stone Gap and Cumberland Gap. These collections are expected
to prove of great value in the solution of certain problems concerning
the stratigraphy and geologic history of the area. A paper on the
Devonian black shale in Virginia was presented by Mr. Butts at
the December meeting of the Geological Society of America.

WASHINGTON.

The field examinations for the classification of the lands in the
diminished Colville Indian Reservation, Wash., were carried on from
April 1 to October 11 by J. T. Pardee, who during this period,
without scientific assistance, examined approximately 1,400 square
miles in the eastern part of the reservation. Reports for the classi-
fication of 838,037 acres, approximately equivalent to 1,309 square
miles, were prepared and submitted by Mr. Pardee prior to July 1.
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Under the direction of Mr. Pardee, E. L. Jones, jr., examined lands
in T. 40 N., Rs. 27, 28, 29, 30, 31, 34, and 40 E.; T. 38 N., R. 37 E.;
and T. 37 N., R. 37 E., Willamette meridian, on request of the Secre-
tary of the Interior and the Commissioner of Indian Affairs, for
classification as mineral or nonmineral.

A special report on the status of certain mineral claims in conflict
with power-site reserve 211, on Nespelem River, was during Decem-
ber prepared by Mr. Pardee for submission to the Secretary of the
Interior.

At the request of the Office of Indian Affairs an examination of
the Yakima Indian Reservation for the purpose of determining
whether it is underlain by coal was made by M. A. Pishel, who
found that the area contains no coal beds. Numerous data obtained
by Mr. Pishel as to the underground water supply in this region
have been incorporated in Water-Supply Paper 316.

A brief examination of the Glacier coal field, in Whatcom County,
was made by E. G. Woodruff, who has submitted data for the classi-
fication of the land and a short geologic report for publication.

WEST VIRGINIA,

For the purpose of procuring data for the comparison of the coals
of the lower Tug River district, in southern West Virginia, with
those of eastern Kentucky and the northern Appalachian region, a
set of coal samples.was collected in this district by Eugene Stebinger
for standard chemical analysis.

Observations of temperatures in a deep well in process of boring
by the William Seymour Edwards Oil Co. on Slaughter Creek, in
the southern part of the State, were early in the season made by
John Johnston, of the Carnegie Geophysical Laboratory, in coopera-
tion with which the work was done. Arrangements preliminary to
the observations were made by Dr. I. C. White, State geologist.

Lands in the Monongahela basin were examined by A. C. Spencer,
who rendered a report favoring their purchase under the act of Con-
gress which provides for acquisition of lands to protect the head-
waters of navigable streams.

WISCONSIN.

The manuscript on the Pleistocene and general geology of south-
eastern Wisconsin has been revised by its author, W. C. Alden, and
an introduction to the report has been furnished by T. C. Chamber-
lin, under whose direction the studies therein described were
carried on,

The results of continued exploration in the iron ranges have been
collected and compiled under the direction of C. R. Van Hise.
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WYOMING.

The Douglas oil field, in Converse County, Wyo., was examined
late in the season of 1912 by V. H. Barnett, who, though he surveyed
only a small area (170 square miles), gathered sufficient data for
the classification of the land and for a geologic report, which has been
submitted for publication (in Bulletin 541-C).

The upper Belle Fourche Valley coal field, embracmg an area of
about 3,100 square miles, was examined in 1910-11 by Mr. Barnett,
who during the present year has completed a full report on the geol—
ogy and mineral resources of the field for publication as a bulletin
of the Survey.

The increasing demand for more exact and immediate knowledge
of the character of coals has made it necessary to provide the field
geologist with some handy means of analysis. Accordingly, C. E.
Lesher spent some time in Wyoming, North Dakota, Montana, and
Colorado in testing a field apparatus devised to determine the ash
and moisture content of coals. The experiments made by Mr. Lesher
show that by means of a cheap, light outfit the geologist can deter-
mine the ash content of a coal within 1 or 2 per cent and can thus
obtain in the field much needed information regarding the variability
of the coals in the lands he examines and maps for classification.

An area of about 90 square miles in the Ilo quadrangle, Hot Springs
County, was geologically surveyed by D. F. Hewett in association
with a party making a topographic map of the area. The examina-
tion of the Oregon Basin and Meeteetse quadrangles, Park County,
surveyed by Mr. Hewett with the Ilo quadrangle for folio publication,
was undertaken to determine whether the many small structural
domes and anticlines occurring in this part of the Bighorn Basin are
favorable for the accumulation of oil and gas. A report covering this
question is in preparation but not yet ready for publication. How-
ever, a short paper describing the geologic section exposed at Cody
and discussing the relation of the structure at that place to the occur-
rence of oil in the vicinity has been submitted by Mr. Hewlett for
publication (in Bulletin 541-C).

A brief examination of the Spring Valley oil field, in Uinta
County, previously described by A. C. Veatch, was made by C. H.
Wegemann for the purpose of noting recent developments. As these
have not thrown any new light on the occurrence of the oil an addi-
tional report is not deemed necessary at the present time.

Field work for a detailed survey of the areal and economic geology
of the Fort Steele and Hanna quadrangles, in Carbon County, was
begun late in the season by A. L. Beekly, who devoted about a month
to the work. After the resignation of Mr. Beekly, June 1, 1913, C. F.
Bowen was placed in charge of this work, which was resumed
June 15.
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The stratigraphy of the Oregon Basin quadrangle was reviewed by
T. W. Stanton in association with Mr. Hewett. Later Mr. Stanton,
with Mr. Beekly, examined the stratigraphy in several sections of the
Walcott quadrangle,

The Randolph quadrangle, lying partly in Utah, was examined by
G. B. Richardson, assisted by P. V. Roundy, and the greater part of
the office season was devoted to the preparation of maps and text for
a folio.

The gold, silver, and copper bearing veins of the Kirwin district
were examined in July by D. F. Hewett, who has submitted a brief
report for publication in “ Contributions to economic geology, 1912,
Part I” (Bulletin 540-C).

CANAL ZONE.

Through a cooperative agreement between the Isthmian Canal Com-
mission, the Smithsonian Institution, and the Geological Survey,
geologic investigations of wide general interest, as well as economic
importance, are being prosecuted in the Isthmian region. In this
work the Survey undertakes to cut thin sections of rocks, to furnish
rock analyses and petrologic data, and to provide paleontologic re-
ports. A paleontologic knowledge of the formations in this region is
of prime value in unraveling the geologic history of North America
and is indispensable to the successful correlation of the geologic for-
mations of the Atlantic coast of America with those of the Pacific
coast.

The paleontologic studies, arranged by T. W. Vaughan, enlist with-
out compensation the scientific service of a number of specialists not
in the employ of the Government. By this arrangement M. A. Howe
studies the calcareous algee, E. W. Berry the fossil plants of higher
orders, J. A. Cushman the Foraminifera, W. B. Clark the echinoids,
R. S. Bassler the Bryozoa, M. J. Rathbun the Crustacea, J. W. Gidley
the fossil vertebrates, W. H. Dall the fossil Mollusca, and T. W.
Vaughan the corals. Mr. Howe has submitted a report on the algee
and Mr. Cushman has prepared a preliminary report on the Foram-
inifera.

An examination of certain structural and physical problems in
geology, concerned in the canal construction, was early in the spring
made by G. F. Becker. The results of these studies have been sub-
mitted to the Canal Commission.

The building stones and other rocks transmitted by the commission
have been analyzed and petrologically determined by the Survey,
engineering tests of the samples have been made by the Bureau of
Standards, and analyses and calorimetric tests of coals have been
furnished by the Bureau of Mines.
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HAWAIIAN ISLANDS.

oA report on the lavas of the Hawaiian Islands was completed by
Whitman Cross and will be submitted for publication during the com-
ing year. .

DUTCH GUIANA,

In response to an application from the Department of Justice
H. G. Ferguson was, early in October, detailed to proceed to Dutch
Guiana in order to examine certain mining properties whose pro-
moters had been charged with making improper use of the mails.
The results of the examination were promptly transmitted to the
Department, which instituted proceedings against the offenders.

DIVISION OF ALASKAN MINERAL RESOURCES.
CLASSES OF WORK.

In the last fiscal year the appropriation for the “ continuation of
investigation of the mineral resources of Alaska ” was not made until
August 24, 1912, and was reduced from $100,000 to $90,000. The
general effect of this delay has been mentioned earlier in this report.
Under this authority, as in previous years, work of the following
classes was carried on: Reconnaissance and detailed geologic sur-
veys, special investigations of mineral resources, reconnaissance and
detailed topographic surveys, investigations of water resources with
reference to the supply available for~placer mining, and collection of
statistics on mineral production.

PERSONNEL.

The personnel of the division varied somewhat during the year
on account of transfers of employees to and from other divisions and
on account of temporary employment of technical assistants. On
July 1, 1912, there were employed in the division 1 geologist in charge,
9 geologists, 4 topographers, 2 engineers, 3 clerks, and 1 draftsman
on annual salaries, and 2 geologic field assistants. On June 30, 1913,
the personnel of the division included 1 geologist in charge, 11 geol-
ogists, 4 topographers, 2 engineers, 1 draftsman, and 3 clerks on
annual salaries, 2 geologic field assistants, and 31 camp hands and
recorders. One geologist employed for nine months during the year
and one employed for four months are not included in the above
enumeration.

FIELD OPERATIONS IN SEASON OF 1912.
Allotments and dreas covered.—In spite of the late date of the

passage of the appropriation act it was deemed best, in view of the
large number of investigations for which there was urgent need, to
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undertake certain pieces of work. It was, however, fully realized
that this work would be very expensive, considering the results which
could be achieved.

Twelve parties in all were engaged in surveys and investigations
during 1912. Of these, two started in April, one in May, two about
the first of July, and the others between the 10th and 29th of August.
The average length of the Alaska field season in the past has been 110
days, but in 1912 it was only 53 days. Moreover, in 1912 the parties
worked late into the fall, when much time was lost owing to rain
and snow.

The areas covered by geologic reconnaissance surveys, on a scale
of 1:250,000 (4 miles to the inch), amount to 2,000 square miles;
those covered by detailed geologic surveys, on a scale of 1:62,500 (1
mile to the inch), to 525 square miles. Much of the time of the
geologists was devoted to the investigation of special field problems
in the important mining districts, the results of which can not be
presented areally. No topographic reconnaissance surveys were
made in 1912. Detailed topographic surveys, on a scale of 1:62,500
(1 mile to the inch), covered 298 square miles. Sixty-nine gaging
stations were maintained in the Yukon-Tanana region in 1912 for
an average of 14 weeks each, furnishing data on the water resources
of the Fortymile, Eagle, Seventymile, Birch Creek, and Fairbanks
districts. The following table shows the allotments of the appro-
priation to the different districts of Alaska. These figures include
the cost of both field and office work, as well as inspection. The
unallotted balance will be used in the preliminary work necessary
to carry on the surveys planned for 1913.

Allotment to Alaska surveys and investigations in 1912.

Southeastern Alaska ____________________________________ $2, 000
Copper River region_____________________________________ 20, 500
Prince William Sound and Kodiak Island_________________ 23,800
YUEON DS e e i i e e i 15, 000
Northeastern Alaska____________________________________ 5,000
General investigations___________________________________ 7,700
EHANOed, v e M B e e 16, 000

ko ) N G, i e T e 90, 000

In the following table the approximate amount of money devoted
to each class of investigations and surveys is indicated. It is not
possible to give the exact figures, as the same party or even the same
man may have carried on two different kinds of work, but this state-
ment will help to elucidate a later table, which will summarize the
complete areal surveys. This, like the previous table, includes an
unallotted balance, which will be used for moving supplies and other
service in preparation for field work in 1913.
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Approximate allotments to different kinds of surveys and investigations in 1912.

Detailed geologic BUrVeYS -
Geologic reconnaissance surveys___
Special geologic investigations_.________________________
Detniled {opographic SUTVEYS-..-ocooce o000 Lo S
Investigation of water resources

Collection of statistics of mineral production_____________ 1,100

Miscellaneous, including clerical salaries, administration,

inspection, instruments, office supplies, and equipment__ 18, 600

Unallotted __ EA-LIT R M e L L S e e 16, 000
A 2 B S B N s . R B, SN T 90, 000
Allotments for salaries and field expenses, 1912.
Scientific and technical salaries . ______________________ $36, 970
N IR RS ST 0T (e N e e il R O o, bt o o ool S 18, 370
Clerical and other office and miscellaneous expenses______ 18, 660
Unallobted o e e L 16, 000
Total - _ 90,000

The following table exhibits the progress of investigations in
Alaska and the annual grant of funds since systematic surveys were
begun, in 1898. It should be noted that a varying amount is ex-
pended from year to year on special investigations, yielding results

which can not be expressed areally.

Progress of surveys in Alaska, 1898-1912.

Areas covered by geo- | Areas covered by topographic In\zeis'ggatgons
logic surveys. Surveys.e resources.
$8 | & > s8 | 98 8 e
19817 < | g8 |98 |38 |, g5 | &
Appropria-| 2 & b4 2 Z3 @ g = R El
Year. tion. V§ 3 - g - Vg g v—i§ E 2 g .; o8
! - o
b: g§.. § il g._,.; %h,'\ ® ,ﬁ 'E" 55
g5 | 8% | °9 | 55 |87 |8°E| & |%| 5% | 3§
ES | 8% | 37 | 8 |EgE|3%E| 3 |5 &% | F
=< == oad | = .d 8 S - |
RS | § |5 | 58 858 |348| & (5| %8 | £
HE | & ) a8 | = 2 3 |ald %
s Sg.m.| Sq. m
$46,189 | 9,500 |-~ ...
25,000 | 6,000 |--. ...
60,000 | 3,300 | 6,700
60,000 | 6,200 | 5,800
60,000 | 6,950 | 10,050
60,000 | 5,000 | 8,000
60,000 | 4,050 | 3,500
80,000 | 4,000 | 4,100
80,000 | 5,000 | 4,000
80,000 | 2,600 | 1,400
80,000 | 2,000 | 2,850
90,000 | 6,100 [ 5,500
90,000 |........ 8,635
100,000 | 8,000 | 10,550
90,000 |-...... ’ 000
1,061,189 | 68,700 | 73,085 | 3,891 | 47,680 (114,045 | 3,355 | 459 | 72 |.cecececfoecannn.
Percentage of total area of
RS S 11.72 | 12.46 0. 66 8.16 | 19.45 (4 17 i B BT S SRR

a The Coast and Geodetic and International Boundary surveys have also made toplggmphic surveys in

Alaska. The areas covered by these surveys are, of course, not included in these totals.
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General work.—Alfred H. Brooks, geologist in charge, was em-
ployed in office work of the Alaska division until August 31, when
he was appointed vice chairman of the Alaska Railroad Commission..
Most of his time to the middle of February was devoted to work of
the commission, During this period the administration of the Alaska
division was in the hands of George C. Martin, as acting geologist
in charge.

Mr. Brooks, in company with the other members of the commission
(Maj. J. J. Morrow, Engineer Corps, United States Army, chair-
man; L. M. Cox, civil engineer, United States Navy, and C. M.
Ingersoll), left Washington for Alaska on September 2 and, return-
ing, reached Washington November 27. About two months were de-
voted to investigations in Alaska, during the course of which Ka-
talla, the Kenai Peninsula, the Willow Creek district, Valdez, Cor-
dova, Fairbanks, Chitina, Hajnes, Skagway, and Juneau were visited.
The commission was charged specifically with the duty of investigat-
ing the transportation problem and railway routes. Incidentally
considerable data on mining developments were collected.

Of the 125 days devoted to Survey work in the office during the
fiscal year 1913, the geologist in charge has spent about 15 days in
reading and revising manuscripts, 16 days in preparing matter for
the progress report, 4 days in miscellaneous writing, 2 days in pre-
paring the annual press bulletin, 8 days on statistics of mineral pro-
duction, 14 days on field plans, 18 days on work of the committee
on the new Survey building, and the remainder on routine and mis-
cellaneous matters.

R. H. Sargent continued the general supervision of the topo-
graphic surveys and map compilation, in addition to carrying on his
own field work. Mr. Sargent devoted 54 days of office work to com-
pilation of maps for the Alaska Railroad Commission.

E. M. Aten continued as office assistant to the geologist in charge
and supervised the office work during Mr. Brooks’s absence in the
field. He also continued to assist in collecting statistics of the pro-
duction of precious metals in Alaska.

Arthur Hollick was employed for about nine months and continued
the study of the fossil flora of the coal measures of Alaska.

Southeastern Alaska—E. F. Burchard left Seattle on August 29
and spent a month in visiting the deposits of marble of the Wrangell
and Ketchikan districts, in southeastern Alaska. C. W. Wright was
employed for some two and a half months during the summer in com-
pleting his report, “ Geology and ore deposits of Copper Mountain
and Kasaan Peninsula, Alaska.”

Copper River region—D. C. Witherspoon, assisted by S. A. With-
erspoon, began topographic work in the Kotsina district on July
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19 and continued until September 30, completing the areal mapping
of some 80 square miles on a scale of 1 mile to the inch, with contour
intervals of 100 feet. This mapping covers part of an important
copper-bearing district and will be extended westward in 1913. The
geologic mapping and study of the ore deposits of this district were
assigned to F. H. Moffit, assisted by Theodore Chapin and J. B.
Mertie. Unfortunately, there were not sufficient funds to permit
putting in a separate geologic party, and therefore Mr. Chapin was
detailed to accompany Mr. Witherspoon and do such work from his
camp as circumstances permitted. Mr. Moffit and Mr. Mertie spent
about three weeks in September in the same district but were pre-
vented from continuing the work because of a lack of provisions and
feed, the railroad to Cordova being blocked for six weeks. The
Moffit party mapped in all about 65 square miles, but another season’s
work will be required to extend the geologic survey over the im-
portant part of the district and to investigate the many prospects
and mines.

Prince William Sound.—The detailed topographic mapping of
what was then the most important part of the Valdez district was
completed by J. W. Bagley in 1911. Since that time important pros-
pects had been discovered to the west of the mapped area, and it
therefore seemed desirable to extend work in this field. Mr. Bagley
was detailed for this work and was employed on it from August 30
until October 23, during which time he mapped 128 square miles,
for publication on a scale of 1 mile to the inch, with 50-foot contours.

The region immediately tributary to Landlocked Bay and to Ella-
mar is one of the best developed of the copper-bearing districts of
Prince William Sound. For this reason a detailed geologic and
topographic survey seemed desirable. The topographic work was
assigned to R. H. Sargent, assisted by C. E. Giffen. Work was begun
on August 26 and continued until October 13, a total of 90 square
miles, for publication on a scale of 1 mile to the inch, with 100-foot
contours, being mapped.

S. R. Capps and B. L. Johnson were assigned to make geologic
surveys of the same district. They began work on August 26 and
continued until October 9. A detailed geologic survey and investi-
gation of mineral deposits were completed to cover an area of about
60 square miles.

Kodiak Island.—In the aggregate there has been much prospecting

- for auriferous lodes on Kodiak Island, and this, together with the
fact that considerable mining is done each year on the beach placers,
made an investigation of the resources of the island desirable. Plans
for carrying on this work systematically in the summer of 1912 were
formulated, but owing to the condition of the appropriation they
could not be executed. An additional deterrent was the volcanic
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eruption of June 6 to 8, which covered many of the outcrops with
large quantities of volcanic tuff. An investigation of this volcanic
eruption was desirable, not only because of its scientific interest but
also because of the bearing it had on the industrial advancement of
this part of the Territory. Unfortunately, the Geological Survey had
no funds that could be devoted to this purpose. The National Geo-
graphic Society, however, offered a grant which made it possible to
dispatch George C. Martin to this field. Mr. Martin spent about a
month in investigating the distribution of the volcanic tuff, and
from July 4 to September 4 made observations on the occurrence of
metalliferous deposits in the island.

Yukon Basin—The investigation of the water resources in the
Yukon-Tanana region, which was begun at Fairbanks in 1907, was
continued in 1912. C. E. Ellsworth and R. W. Davenport began
work in the Fortymile district on May 20. Later Mr. Ellsworth
extended the investigation through the Circle and Fairbanks dis-
tricts, while Mr. Davenport continued stream gaging in the Forty-
mile district. This work was continued until September 15, 20 gag-
ing stations being maintained in the Fortymile district for an aver-
age of 11 weeks each and 106 measurements being made. The results
give information regarding the run-off of about 6,000 square miles.
In the Eagle and Seventymile districts 13 gaging stations were main-
tained for an average of 15 weeks each and 70 measurements were
made. The results give data relating to the run-off of about 600 square
miles. Some 20 gaging stations were maintained in the Birch Creek
district for an average of 14 weeks each and 123 measurements were
made. This investigation indicates the run-off from about 2,150
square miles. In the Fairbanks district 16 gaging stations were
maintained for an average of 14 weeks each and 82 measurements
were made. The data thus obtained give information in regard to
the run-off of about 2,000 square miles.

The rapid development in lode mining in the Fairbanks district
since the detailed surveys were completed two years ago made fur-
ther investigations desirable. For this reason P. S. Smith was de-
tailed to go to Fairbanks as soon as money was available and investi-
gate the auriferous lode deposits in such detail as time permitted.
Mr. Smith spent from September 7 to 25 in this investigation.

There have been many demands made on the Survey for investiga-
tion of the Ruby placer district. Unfortunately the circumstances
already recounted made it impossible to put a large party in this
field. H. M. Eakin, however, was detailed to investigate the Ruby
district and also to supplement previous investigations in the Innoko
and Iditarod districts. Mr. Eakin reached Ruby on July 18, and
after examining this district made an overland trip to Innoko and
the Iditarod, traveling on foot and without pack horses.



80 THIRTY-FOURTH REPORT OF GEOLOGICAL SURVEY.

Northwestern Alaska—By courtesy of the boundary commissioner,
Mr. O. H. Tittmann, the Survey was enabled to continue its geologic
investigations along the international boundary north of Porcupine
River. A. G. Maddren, assisted by J. M. Jessup and G. L. Harring-
ton, was detailed for this work. Field work was begun on June 14
and continued until August 25. The topographic maps of the
boundary surveyors (scale, 1:45,000) were used as a basis, and the
areal mapping covered 400 square miles. The work was carried
northward to the shores of the Arctic Ocean. In the course of two
seasons Mr. Maddren has carried a geologic survey from Porcupine
River northward to the Arctic, covering an area of about 800 square
miles. This will do much to help elucidate some of the general
geologic problems of Alaska. Dr. R. W. Brock, Director of the
Geological Survey of Canada, had agreed to carry the work south-
ward from the Porcupine to the Yukon. As this work also has been
finished, fairly complete information has thus been collected regard-
ing the geology of a belt stretching northward from the Yukon near
Eagle to the Arctic Ocean, a distance of nearly 400 miles.

FIELD OPERATIONS FOR SEASON OF 1918.

The field work in 1913 was again delayed because no funds were
available until the approval of the sundry civil act on June 23, 1913.
With the available funds it was possible to take up only some of the
more urgent work at the opening of the field season.

P. S. Smith, who was detailed to investigate the gold deposits and
stratigraphy of the eastern part of the Ketchikan district, began
work in May.

J. W. Bagley was dispatched to carry a topographic reconnais-
sance survey westward from Valdez Creek along the base of the
Alaska Range to Broad Pass. F. H. Moffit, assisted by J. E. Pogue,
undertook a geologic reconnaissance survey of the same region. These
parties left Seattle May 24.

C. E. Ellsworth and R. W. Davenport were detailed to make a
reconnaissance of the water supply of the lower Copper River Basin
of the eastern part of the Prince William Sound region and of
Kenai Peninsula. They began field work at Valdez in May.

H. M. Eakin was dispatched to make an exploratory survey from
the mouth of Dall River to the lower Koyukuk River. He left
Seattle on June 6. .

C. E. Giffen was sent to Valdez to begin a survey of the region ad-
jacent to the military road as far as Thomas Pass. He began work
on June 2.

The delayed party chiefs, who started for the field after the new
appropriation became available, are as follows:
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Theodore Chapin undertook a geologic reconnaissance of the Yaka-
taga district. D. C. Witherspoon was sent to complete the detailed
topographic survey of the Kotsina district. To R. H. Sargent was
assigned the task of making a detailed topographic survey of the
eastern part of the Matanuska coal field. G. C. Martin, assisted by
J. B. Mertie and R. M. Overbeck, undertook a geologic survey of
the same field. To C. E. Giffin was assigned the task of making a
detailed topographic survey of the Willow Creek district, while
S. R. Capps is to map the geology of the same area. A. G. Maddren
was detailed to study the placer deposits tributary to the lower
Matanuska. The continuation of the study of the geology and min-
eral resources of Prince William Sound was assigned to B. L.
Johnson.

Mr. Brooks left for Alaska on June 28, with the purpose of visit-
ing south-central Alaska and studying the geology in the vicinity of
Ellamar, Prince William Sound, with B. L. Johnson.

COLLECTION OF STATISTICS.

The work of collecting statistics of the annual production of gold,
silver, and copper in Alaska, begun in 1906, was continued during
the year. The progress report for 1912 was completed in June, 1913,
and is in press as Bulletin 542. Figures on mineral production, which
were also included in the report, were transmitted in June for in-
clusion in the Survey’s annual volume “ Mineral Resources of the
United States ” for the calendar year 1912.

OFFICE WORK.

During the year seven bulletins (Nos. 498, 501, 502, 520, 532, 534,
and 535) and one water-supply paper (No. 314) relating to Alaska
have been issued. Five bulletins are in press (Nos. 525, 526, 533, 536,
and 538). All these publications contain maps. In addition, a map
of Alaska showing the distribution of mineral resources (Alaska
map B) has been issued as a sale publication. The following reports
have been completed, and illustrations for them are being prepared :

The Hanagita-Bremner region, Alaska, by F. H. Moffit (Bulletin ——) ; in-
cluding topographic and geologic reconnaissance maps.

Geology and ore deposits of Copper Mountain and Kasaan Peninsula, Alaska,
by C. W. Wright (Professional Paper ——) ; including detailed geologic and
topographic maps.

The surface water supply of the Yukon-Tanana region, by C. E. Ellsworth
and R. W. Davenport (Water-Supply Paper ) ; including topographic
reconnaissance map.

The Ruby-Iditarod region, by H. M. Eakin (Bulletin —) ; including geologic
and topographic reconnaissance maps.

12174°—13——6
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Contributions to the geology of Kenai Peninsula, by G. C. Martin, U. 8.
Grant, and B. L. Johnson (Bulletin ——) ; including geologic and topographic
reconnaissance maps.

Mineral resources of Alaska: Report on progress of investigations in 1912,
by Alfred H. Brooks and others (Bulletin 542).

The following reports are in hand:

Geology of Glacier Bay and Lituya region, by F. E. Wright and C. W.
‘Wright; including geologic reconnaissance maps.

The geology and mineral resources of the Ellamar district, Prince William
Sound, Alaska, by S. R. Capps and B. L. Johnson; including geologic and
topographic detailed maps.

Geology along the international boundary from Porcupine River to Arctic
Ocean, by A. G. Maddren; including detailed geologic maps.

The office work on 13 topographic maps was completed during the
year, as follows:

Chitina quadrangle (new edition), by T. G. Gerdine, D. C. Witherspoon, and
others; scale, 1:250,000; contour interval, 200 feet.

Moose Pass and vicinity, by J. W. Bagley; scale, 1:62,500; contour interval,
50 feet. 5

Kenai Peninsula (reconnaissance map), by R. H. Sargent and J. W. Bagley;
scale, 1:250,000; contour interval, 200 feet.

Fortymile quadrangle (new edition), by E. C. Barnard; scale, 1:250,000;
contour interval, 200 feet.

Circle quadrangle (new edition), by D. C. Witherspoon, J. W. Bagley, and
others; scale, 1:250,000; contour interval, 200 feet.

Fairbanks quadrangle (new edition), by T. G. Gerdine, D. C. Witherspoon,
and R. H. Sargent; scale, 1:200,000; contour interval, 200 feet.

Rampart quadrangle (new edition), by D. C. Witherspoon and R. B. Oliver;
scale, 1:250,000; contour interval, 200 feet.

Ruby-Iditarod region (reconnaissance map), by C. G. Anderson; scale,
1:250,000; contour interval, 200 feet. ’

Middle Kuskokwim andslower Yukon region (reconnaissance map), by C. G.
Anderson and others; scale, 1:500,000; contour interval 200 feet.

Noatak-Kobuk region (reconnaissance map), by C. E. Giffin and D. L. Rea-
burn; scale, 1:500,000; contour interval, 200 feet.

Koyukuk-Chandalar region (reconnaissance map), by T. G. Gerdine and A. G.
Maddren; scale, 1:500,000; contour interval, 500 feet.

Nome quadrangle (new edition), by T. G. Gerdine; scale, 1:62,500; contour
interval, 25 feet.

Grand Central quadrangle (new edition), by T. G. Gerdine; scale, 1: 62,500 ;
contour interval, 25 feet.

The following maps are in hand:

Ellamar and vicinity, by R. H. Sargent and C. E Giffin; scale, 1:62,500;
contour interval, 100 feet.

Valdez Bay and vicinity, by J. W. Bagley and C. E. Giffin; scale, 1:62,500;
contour interval, 50 feet.

Kuskulana district, by D. C. Witherspoon ; scale, 1:62,500; contour interval,
100 feet.

Yukon-Tanana region (compiled map); scale, 1:500,000; contour interval,
400 feet.
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SCIENTIFIC RESULTS.

Mr. Moffit and Mr. Chapin found a limestone carrying Carbonifer-
ous fossils, the first Paleozoic rocks found on the north side of the
Chitina Valley. Mr. Chapin and Mr. Johnson found evidence of
extensive thrust faulting in the Ellamar district of the Prince Wil-
liam Sound region.

Mr. Martin collected a large amount of data relating to the erup-
tion of Mount Katmai, June 6 to 8. His work indicates that the
geology of Kodiak Island is very similar to that of Kenai Peninsula.
Mr. Maddren obtained evidence of a great thickness of Carboniferous
sediments in the vicinity of the boundary north of the Porcupine.
These rocks are divisible into at least five formations, three of which
are probably Mississippian and two Pennsylvanian.

Hydrometric data obtained by C. E. Ellsworth, R. W. Davenport,
and E. A. Porter during 1911 and 1912 show that the discharge of
Yukon River at Eagle, Alaska, varied from a minimum of 10,100
second-feet on April 24, 1911, before the ice had gone out, to a maxi-
mum of 253,000 second-feet on May 22, 1911. Using the best climatic
data available, they compute the run-off at 68 per cent of the pre-
cipitation.

DIVISION OF MINERAL RESOURCES.

The most important change in the work of the division of mineral
resources that has been made during the last two years has been in
the more comprehensive treatment of the sources from which the
mineral products of the country are obtained and the application of
these products in the useful arts. The report “ Mineral resources of
the United States, calendar year 1912,” will complete the third de-
cade of the work of this division, which was first authorized by
Congress August 7, 1882, by a provision added to the general appro-
priation for the Geological Survey to the effect that “not to exceed
‘ten thousand dollars of the amount appropriated in this paragraph
may be applied under the direction of the Secretary of the Interior
to the procuring of statistics in relation to mines and mining other
than gold and silver and in making chemical analyses of iron, coal,
and oil.” With the meager appropriation available at that time it
was possible to print in the reports only statistical estimates pre-
pared by experts on the various subjects, with more or less extended
reviews of market conditions and some special contributions on min-

“ing localities, mining methods, and technical progress. This plan
prevailed during the first two decades after the organization of the
work. During the last ten years most of the reports have been pre-
pared by geologists of the Survey who have specialized in the sub-
jects treated by them, with a view to carrying out the provision of
the organic act of the Survey which directs it to classify the public
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lands and to examine the geologic structure, mineral resources, and
products of the national domain.

The statistical treatment has now been developed to a high degree
of exactitude, and the statements of production, consumption, etc.,
presented in the volume are the results of an annual census of the
entire mineral industry. The statistical tables are compiled from
reports received from over 60,000 operators and represent the output
of between 75,000 and 100,000 mines, quarries, and wells. An in-
stance of the more comprehensive study of the sources of the Nation’s
mineral wealth is presented in the report on the production of iron
ores, pig iron, and steel in 1908, containing maps and brief descrip-
tions of the different fields, showing the occurrence of the ores and
the location of the blast furnaces. A map showing the geographic
distribution of the production of precious and semiprecious metals
in the Western States was published in 1908. The report on the pro-
duction of coal in 1910 contains maps of the various coal areas of the
United States, and the report on the stone industry in 1911 contains
maps showing the localities of the quarrying operations, by varieties
of stone, in the Eastern States, and similar maps covering the Cen-
tral States will be published in the reports on this subject for 1912
and 1913. Tt is proposed that the clay resources shall be similarly
treated, for it is recognized that in no other branch of the mining
industry is the economic and sociologic progress of a country better
illustrated than in the development of those products which are used
in the construction of buildings and in civic improvements. An accu-
rate knowledge of nature’s storehouse from which future supplies are
to be drawn and the tracing of these supplies from crude to finished
products are recognized as of paramount importance. To obtain this
knowledge as well as to record the history of past achievement is the
purpose and aim of the division of mineral resources.

The chapter on the distribution of the useful minerals of the
United ‘States, which was referred to in the last annual report and
which was prepared under the direction of the division of mineral
resources, was found on completion to be too voluminous for publica-
tion in the annual volume of mineral resources and will be issued
as a bulletin.

The plan of cooperation between the Geological Survey and the
State surveys in the collection of most of the mineral statistics con-
tinued in force in connection with the report for 1912. The 15
States which cooperated were Alabama, Georgia, Iowa, Kansas,
Maryland, Michigan, Missouri, New Jersey, North Carolina, Okla-
homa, Oregon, Pennsylvania, Virginia, Washington, and Wisconsin.
As this cooperation becomes better appreciated, both by the force
of the division of mineral resources and by the State surveys, and is
better understood by the producers, it works more and more smoothly,



GEOLOGIC BRANCH. 85

the experience in 1912 having been the most satisfactory yet obtained.
It obviates the duplication of a considerable amount of work and,
so far as applied, it saves the producers the annoyance of preparing
two sets of statistical reports.

During the fiscal year the work of the division consisted of the
preparation of reports on the mineral production of the United States
in the calendar years 1911 and 1912. The report for 1911 was pub-
lished early in the calendar year 1913 (the latter half of the fiscal
year), and the work on the report for 1912 was well advanced at the
close of the fiscal year. This indicates that work on two different
reports on the mineral resources of the United States was carried
on during the fiscal year 1913. Although the report for 1911 was
not published until early in the calendar year 1913, the separate
chapters on all the subjects except one were published during the
calendar year 1912. The energies of the entire force of the division
have been directed toward the more prompt publication of the
reports, as well as toward obtaining more complete information re-
garding the mining industries, and especially the sources of produc-
tion. At the close of the fiscal year 1912 the manuscript of 30
chapters from the report for the calendar year 1911 had been com-
pleted and transmitted to the printer. On June 30, 1913, 34 chap-
ters for the report for 1912 had been completed and transmitted to
the printer. .

The following table gives the estimated percentage of schedules
returned at the close of the fiscal years 1909, 1910, 1911, 1912, and
1913 for some of the more important products, the period covered
by the returns being the preceding calendar year:

Percentage of schedules returned from producers dt the end of fiscal years
1909, 1910, 1911, 1912, and 1913.

June 30, | June 30, | June 30, | June 30, | June 30,

Industry. 1909. 1910. 1911. 1912. 1013.
Bullding 800N0, oeovecumsonsmmensssssnsrsmsatenssves 97 26 90 95 100
CIAY WOPKING. oo vomsss soviimsoramtes ot b omissansss 98 35| 95 100 100
(07, Y 98 26 99 100 100
[070) (- T RPN 100 15 100 100 100
Ironore...... . 100 24 100 100 100
MBLHIAL BRA. . . cvvsnmrvrvsrenbmmerommss sowsmmwnsmmm 90 43 80 95 100
Quicksilver. . ..covsssvnnnsvssmsvasessesssnsvanessnis 99 33 100 100 100

Preliminary estimates of the production of the following minerals
in 1912, with reviews of the conditions which prevailed during the
year, were given to the press in the form of special press bulletins
during the latter part of December, 1912, and in January, 1913:

Cement. Lead. Uranium.

Coal. Petroleum. Vanadium.

Copper. Rutile. ‘Western metal mining.
Gold and silver mining. Quicksilver. Zine.

Iron ores. Tungsten.
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Advance statements giving the final official figures covering the
production of copper, lead, and zinc in 1912 have also been published.
Advance chapters from the report for 1912 on the following subjects
(34 in all) have been published or are in press:

Chromic iron ore.

Fuel briquetting.

Graphite.

Slate.

Abrasives.

Anthracite.

Asbestos.

Feldspar and quartz.

Fluorspar and cryolite.

Mica.

Sand-lime brick.

Bauxite and aluminum.

Cement.

Gems and precious stones.

Gold, silver, etc., in the Eastern States
(mine report).

Potash salts.

Pottery.

Silver, copper, etc.,, in the Central
States (mine report).

Tale and soapstone.

Asphalt.

Coke.

Fuller’s earth.

Peat.

Barytes.

Gypsum.

Antimony, ete.

Manganese.

Quicksilver.

Gold, silver, ete., in South Dakota and
‘Wyoming (mine report).

Sand and gravel.

Phosphate rock.

Borax.
Sulphur and pyrite.

Commercial qualities of the slates of
the United States and theirlocalities.

The plan of assigning to geologists the study of the mineral prod-
ucts and the preparation of the reports thereon, which was adopted
several years ago, was continued in 1913 and has brought eminently
satisfactory results. As stated in the report for 1911, this plan gives
to the statistical work the benefit of the cooperation of the geologist
trained in economic work and gives to the geologist the opportunity to
study the industrial and commercial conditions which affect the de-
mand for the minerals. This method is also economical because the
division of mineral resources does not usually require the entire time
of the geologist but allows him opportunity to engage in his scientific
pursuits, thus obligating the division to pay simply for the actual cost
of its work.

The number of permanent employees in Washington who devote
their entire time to the work of the division of mineral resources is 31,
and 8 persons are employed in the offices of the division outside of
Washington—at Salt Lake City, Denver, and San Francisco. In ad-
dition to these employees, 17 members of other divisions of the Sur-
vey, chiefly geologists, devote a portion of their time to the work of
the division of mineral resources, making a total of 56 persons who
devote the whole or a portlon of their time to the work.

During the year 156,880 pieces of first-class mail matter (chleﬂy
statistical inquiries) were sent out by the division, and 64,405 pieces
were received.
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E. W. Parker continued as administrative head of the division and
chief of the section of nonmetallic resources. Waldemar Lindgren
was chief of the section of metallic resources during a portion gf
the year and was succeeded in November, 1912, by H. D. McCaskey.
Besides performing administrative duties Mr. Parker prepared the
introductory chapter on mineral products and the reports on the pro-
duction of coal, the manufacture of coke, and the briquetting indus-
try. E. S. Bastin was in charge of the preparation of the report on
graphite; E. F. Burchard, cement, fluorspar and cryolite, stone, iron
ore, pig iron, and steel ; B. S. Butler, copper (general report), copper
and silver in Michigan (mine report); A. T. Coons, slate; C. A.
Davis (of the Bureau of Mines), peat; D. T. Day, asphalt and
bituminous rock, natural gas, petroleum, platinum and allied metals;
J. S. Diller, asbestos, chromite, talc, and soapstone; J. P. Dunlop,
silver, copper, lead, and zinc in the Central States (mine report),
secondary metals and metallic ores (summary report) ; H. S. Gale,
berax, magnesite, nitrates; F. L. Hess, antimony, arsenic, bismuth,
cobalt, molybdenum, nickel, selenium, tantalum, tungsten, titanium,
vanadium, uranium, tin; D. F. Hewett, manganése; J. M. Hill,
barytes, mineral paints, strontium ore; F. J. Katz, abrasives, feldspar,
and quartz; H. D. McCaskey, gold and silver (general report),
precious and semiprecious metals in the Eastern States (mine report),
quicksilver; G. C. Matson, mineral waters; Jefferson Middleton, clay,
clay-working industries, fuller’s earth, sand-lime brick; W. C. Phalen,
bauxite and aluminum, phosphate rock, potash salts, salt and bromine,
sodium salts, sulphur and pyrite; C. E. Siebenthal, lead, zinc, and
cadmium (general reports) ; D. B. Sterrett, gems and precious stones,
mica; R. W. Stone, glass, sand, other sand and gravel, gypsum, lime;
“W. T. Thom, summary of the mineral production; C. G. Yale, borax
and magnesite (with H. S. Gale).

In addition to preparing his reports and performing supervisory
work in Washington, Mr, McCaskey exercises general supervision
of the offices of the division in the Western States. These offices are
under the direct charge of the following persons: Denver, C. W.
Henderson; Salt Lake City, V. C. Heikes; San Francisco, C. G.
Yale. These persons prepare the various mine reports on gold, silver,
copper, lead, and zinc in the Western States.

DIVISION OF CHEMICAL AND PHYSICAL RESEARCH.

In the chemical laboratory 560 quantitative analyses were reported
during the year, and also 874 qualitative determinations, chiefly of
minerals sent for examination by persons not connected with the
Survey. .

F. W. Clarke was largely occupied by the usual administrative
routine. He also prepared two bulletins, one on the water analyses
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made in the Survey laboratory, the other on the constitution of the
natural silicates, and two short papers for outside publication—“An
aluminum arsenate from Utah ” and “ Notes on chemical stability.”

George Steiger’s time was mostly given to routine analytical work
but included some research on heavy metals in deep-sea deposits. He
assisted Mr. Clarke in the administrative work, in ordering supplies
for the laboratory, and in examining civil-service papers.

R. C. Wells was engaged chiefly in experimental work involving
the application of physico-chemical methods to geochemistry, such
as the determination of the colloidal matter in bentonite, the pore
space in the ore-bearing rocks at Leadville, the behavior of maximum
thermometers for taking earth temperatures, the solubility of
sphalerite in solutions resembling natural waters, the preparation of
gold-lead junctions by electrolysis for the purpose of studying the
diffusion of gold in lead, and the electrochemical behavior of con-
ducting ores. He contributed to outside publications papers on
“ The interpretation of mineral analyses ” and “ The electrical poten-.
tials between conducting minerals and solution,” and prepared the
data on the latter subject for publication as a bulletin.

Chase Palmer devised a method for determining relative propor-
tions of sulpharsenides in arsenides and diarsenides, introduced a
chemical reagent for recognition of certain metallic minerals in
metallographic studies, and did experimental work on a natural oc-
currence of gold associated with selenium. He prepared. papers in
cooperation with E. S. Bastin, of the division of geology, as follows:
“The role of certain metallic minerals as precipitants of silver and
gold,” published in the Bulletin of the American Institute of Mining
Engineers; and “ Metallic minerals as precipitants of silver and
gold,” published in Economic Geology. A third paper, in the form
of an address, entitled “A new classification of natural waters ” was
read at the annual meeting of the Geological Society of America in
New Haven, Conn.

W Schaller was reinstated in the Survey October 1, on his
return from Europe, where he had spent the summer studymg
mineralogy. His paper on the mineral tourmaline, based on work
done in this laboratory, was accepted by the University of Munich
as a doctorate dissertation. Most of his time has been devoted to
routine analytical work consisting of chemical and mineralogical
determinations and quantitative rock and mineral analyses. He
studied the minerals bloedite, melilite, and custerite (a new mineral)
and began an investigation of several apparently new borates from
California, a new aluminum phosphate from Utah, a new titanium
mineral from Colorado, a new zinc silicate from New Jersey, and a
new alteration product of melilite. Crystals of pisanite from Duck-
town, Tenn., were measured and described for Prof. Van Horn, of
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the Case School of Applied Science in Cleveland. Mr. Schaller’s
report on the gem tourmaline field of California was finished and
submitted for publication. He made a visit to New York to obtain
material for illustrating this report. He obtained for study the en-
tire collection of schneebergite from the Vienna Hof Museum and
has procured specimens of atopite from Brazil and of romeine from
Italy for comparative study. He has begun a study of the mineral
composition of phosphate rock and has obtained numerous samples
of such minerals from England, France, Germany, Russia, and the
United States.

The following*papers by Mr. Schaller have been published in out-
side journals: “ Immense bloedite crystals from California,” “ Cal-
culation of mineral formulas,” “ Refractive indices of strengite,”
“ Crystallography of natramblybonite,” and “ The tourmaline
group.” He also prepared several other minor papers for publication.

During Mr. Schaller’s absence in Europe his position was filled
by a substitute, Prof. W. F. Hunt, of Ann Arbor, Mich.

J. G. Fairchild left the Survey on leave of absence on August 26,
and W. C. Wheeler was appointed to fill the supposed temporary
vacancy. On November 23, 1912, Mr. Fairchild resigned and Mr.
Wheeler received the permanent appointment. Mr. Wheeler’s entire
time has been given to routine analytical work.

Two chemists were added to the force on account of the potash
appropriation, W. B. Hicks in October, 1912, and R. K. Bailey in
December, 1912. They are engaged in routine analytical work re-
lating to the potash investigation.

In the physical laboratory C. E. Van Orstrand designed and
supervised the construction of apparatus for measuring the tempera-
ture of deep wells. Some preliminary observations were made in the
field by Mr. Van Orstrand, in cooperation with G. F. Becker, dur-
ing the month of June. Experiments on elasticity and plasticity
were resumed after the probationary appointment on March 1 of
A. F. Melcher, of Chicago, Ill., as assistant physical geologist. The
following papers by Mr. Van Orstrand, the first two of which are
of the nature of preliminary reports, were published in the Journal
of the Washington Academy of Sciences: “A table of the circular
functions to radian argument,” ¢ Tables of the exponential function,”
" and “The determination of the order of agreement between observa-
tions and theory in mineral analyses” (in cooperation with F. E.
Wright).

G. F. Becker was employed in studying finite flexure, extension
and torsion of elastic bodies, and thermometric indications of bubbles
in fluid inclusions, and in devising thermometric appliances for
taking earth temperatures in bore holes. He spent the month of
February, 1913, in Panama, observing the slides in the Culebra Cut,
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and has since been occupied in studying the mechanics of the phe-
nomena. e published a paper (which has a geophysical bearing)
on the “ Gudermannian complement and imaginary geometry.”

TOPOGRAPHIC BRANCH.
ORGANIZATION.

A reorganization of the field service of the topographic branch
was effected on July 1 last, as outlined in the annual report for the
last fiscal year. The present organization is as follows:

Chief geographer, R. B. Marshall.

Atlantic division, Frank Sutton, geographer in charge.

Central division, W. H. Herron, geographer in charge.

Rocky Mountain division, Sledge Tatum, geographer in charge.

Northwestern division, T. G. Gerdine, geographer in charge.

Pacific division, George R. Davis, geographer in charge. .

Inspectors of topography, J. H. Renshawe, geographer; W. M. Beaman, topo-
graphic engineer.

PERSONNEL.

The technical corps of the topographic branch was increased during
the vear by the appointment of 1 topographic engineer, 1 assistant
topographer, 16 junior topographers, and 1 draftsman. It was
reduced 25 by transfers, resignations, and deaths. With these
changes the technical force now includes 1 chief geographer, 11
geographers, 17 topographic engineers, 36 topographers, 37 assist-
ant topographers, 54 junior topographers, and 10 draftsmen—a total
of 166. In addition, 54 technical field assistants were employed
during a whole or a part of the field season. One geographer, 1
topographer, and 1 assistant topographer are on leave without pay.

PUBLICATIONS.

The published work of the topographic branch for the fiscal year
consists of 101 maps and 6 book publications, namely, Bulletins 514,
515, 516, 517, 518, and 519, titles and brief summaries of which are
given on page 18; also the “Topographic instructions,” two
prints of which have been received, and a book for facilitating pri-
mary traverse computations entitled * Logarithms and factors for
converting latitudes and departures in feet to seconds of latitude and
longitude for latitudes 0° to 72°,” prepared by D. H. Baldwin. The
manuscripts for 17 bulletins have been assembled and transmitted for
publication as results of spirit leveling, namely, Oregon, 1896 to
1911 (Bulletin 556) ; Washington, 1911, containing also the elevations
published in Bulletin 457 affected by the 1912 adjustment (Bulletin
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557) ; Wyoming, 1896 to 1911 (Bulletin 558) ; Michigan, 1911 (Bul-
letin 559) ; Minnesota, 1897 to 1912 (Bulletin 560) ; Hawaii, 1910 to
1912 (Bulletin 561) ; Virginia, 1911 and 1912 (Bulletin 562) ; Mary-
land, 1896 to 1911 (Bulletin 563) ; Oklahoma, 1895 to 1912 (Bulletin
564) ; Colorado, 1896 to 1912 (Bulletin 565); Utah, 1897 to 1912
(Bulletin 566) ; Idaho, 1896 to 1912 (Bulletin 567) ; Missouri, 1896
to 1912 (Bulletin 568) ; Towa, 1896 to 1912 (Bulletin 569) ; Wiscon-
sin, 1897 to 1912 (Bulletin 570) ; Kansas, 1896 to 1912 (Bulletin 571) ; °
and Nebraska, 1896 to 1912 (Bulletin 572). These publications also
include, in addition to the results of the Geological Survey’s leveling.
similar data from other organizations, which have been added as ap-
pendices. In each publication is also given, where the number war-
rants it, a list of secondary elevations taken from the records of this
Survey. The leveling data for Illinois and Kentucky for 1912 have
been added to their respective manuscripts, which were submitted
during the fiscal year 1911-12 for publication; and the results of
primary triangulation and primary traverse in 1912 have been added
to the manuscript containing the data for 1911, which was also trans-
mitted for publication last year.

ALLOTMENTS.

The total appropriations for topographic surveys for the fiscal year
1913 were: '

Topographic surveys $359, 200
Surveying national forests 75, 000
434, 200

The allotments of the appropriations, which were adhered to so
far as practicable, were as follows:

Allotments from funds appropriated for topographic work, fiscal year 1913.

Topo- Surveying
graphic national
surveys. forests.

Administrative expenses of SUrVey.........ccceeeeiiiiiiiiiiniiiinnnns vl $22,896 $4,500

Clerical assistance and SUPervision...........ccccooiiiiiiiiiennnnn. won 16,268 3,332

Map odlng. ... ccosvemisvrssmssnsssvenprsEReR T soa 6,225 1,275

Purchase and repair of instruments, stationery, etc.......ccccciiiiiiminnannnn. 12,242 2,508

MAUCOIRSOMIO TUAD . oo caivnsvins o massrsnismenas ie  Eauiar o vhs sapas A Eam oo 20,000 f.eeueennnnnn
Atlantic diyision, field work in Alabama, District of Columbia, Georgia, Maine,

Maryland, New York, Pennsylyania, {irginia, and West Virginia............ 73,495 |ceeiennnnnnn
Central divfsmn, field work in Illinois, Jowa, Kentucky, Michigan, Minnesota,

Missonri, Ohlo; And WIS0NSIN . u.vevmeressnssssamommnuievnnyaessnsmnssscanssisn i P 1) [—————
Rocky Mountain division, field work in Colorado, Montana, Nebraska, Missouri,

New Mexico, Oklahoma, and Wyoming. ...........c.ooooiiiieiuiirieaaaanen 51,692 19,761
Pacific division, field work in Arizona, California, New Mexico, Nevada, Utah,

and Hawaii..................... N TS 50,292 25,112
Northwestern division, field work in Idaho, Oregon, Montana, Wyoming, and

P ZC1 I 1TY S o o P S, S 39,595 16,012

Work by land-classification board.......eeeeeceeeeeeeeceecceceneacennncnennnn 10,000 2,500

359,200 75,000
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COOPERATION.

. Cooperation has been maintained with several States, as described
in previous reports. The States and the amounts allotted by them
are as follows:

Allotments for cooperative work.

Callformdalor e L e e N SRR $14, 000. 00
California river surveys, not met by Federal allotment_ 3, 600. 00
182 501151 Sl ol | ot o RN ey o -l RO 700. 00
PHinpIs SL v AR e et e e e e L 8, 000. 00
T CipyNERTEA] . o il B0 ok Ml e Bl e 2, 650. 00
O Gl Wl T e G o A et L 10, 000. 00
Matinie Sete. " Ui oo 0 R o I8 o s ORI R E G 3, 726. 42
N @higan e A INEE ST o Rl S e i UL R 2, 000. 00
Minpesotay. S & K e e 10, 362, 48
MiESROUE s Tk - D T el e A 2, 500. 00
Nebrarkagh b ol v Sobie ) PRl e e 2, 000. 00
Newl YorPlea . = o0 fo oo sty s gl B it ol 10, 000. 00
8] 117y e ST el TR DN S N O e e - 0 25, 000. 00
AN AIOTTHNIE WIS W W L fn) 0 o S T Y I E R 1, 000. 00
e o T S e - M R e 15, 000. 00
Pennsylvanla - v:f e oo = o o0 g o 5, 528.19
8 s o) § ey i T R e S R S I SN e 4, 250. 00
Washington <~ ek o 13, 750. 00
Westeviretnlat . e e a DT L 12, 000. 00
FRwdtil L s BT e L L R e e 15, 200. 00

161, 267. 09

In addition to the amounts above listed the State of Oregon made
an allotment, not met with Federal funds, for a profile survey of
Deschutes River in that State, in connection with a special report on
that river by the water-resources branch. An informal cooperative
arrangement was also made with the Canadian Geological Survey
for a special resurvey of the Niagara gorge, the work on both sides
being done by members of the topographic branch, but the entire ex-
pense of the work on the Canadian side being borne by that Govern-
ment.

GENERAL OFFICE WORK.

Progress maps were kept up to date and new ones were compiled
when necessary; for States of which the new millionth-scale maps
were available, new progress maps were made;. field notes in connec-
tion with vertical and horizontal control work were copied and
catalogued ; 92 civil-service examination papers for the positions of
assistant topographer and topographic aid were rated.
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The computations of control positions were made principally by
D. H. Baldwin, T. M. Bannon, L. F. Biggs, R. H. Chapman, J. R.
Ellis, G. T. Hawkins, Oscar Jones, C. B. Kendall, L. S. Leopold, F. J.
McMaugh, and A. C. Roberts, the work being done under the im-
mediate supervision of E. M. Douglas, geographer. S. S. Gannett,
geographer, spent most of his time in preparing manuscript and
compiling data for the bulletins heretofore mentioned.

SUMMARY OF RESULTS.

The condition of topographic surveys to June 30, 1913, distin-
guished as to scale, etc., is shown on Plate II.

As shown in the following tables, which give the details of topo-
graphic mapping and spirit leveling for the fiscal year, the total new
area mapped was 18,578 square miles, making the total area sur-
veyed to date in the United States 1,178,974 square miles, or 38.9
per cent of the entire country. In addition, 3,987 square miles of
resurvey were completed, making the total area of actual surveys
during the year 22,565 square miles.

In connection with these surveys, 4,234 linear miles of primary
levels were run, making 242,042 miles of primary and precise levels
run since the authorization of this work by Congress in 1896. In
the course of this work 1,117 permanent bench marks were estab-
lished. In addition, 884 linear miles of river surveys were run.

Triangulation stations to the number of 176 were occupied and
128 were permanently marked. Primary traverse lines aggregating
1,353 miles were run, in connection with which 173 permanent marks
were set. In the course of this work 20,853 square miles were covered
by primary control.

The area covered by topographic surveys in Alaska during the
fiscal year, as reported in detail on page 76, was 298 square miles, for
publication on the scale of 1:62,500.

Topographic surveys were also carried on in Hawaii, the area
mapped during the fiscal year being 153 square miles, for publication
on the scale of 1:31,680, making the total area surveyed to date in
Hawaii 1,032 square miles. In connection with the surveysin Hawaii,
51 miles of primary and precise levels were run and 13 permanent
bench marks were established, making the total number of miles of
primary and precise levels run by this survey in Hawaii 490.
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Present condition of topographic surveys of the United States and new areas
surveyed in fiscal year 1912—13.

i

New area ngglea'e? area
surveyed to Junyq;, 30, of State
in 1912-13. 1913, surveyed

i to June 30,
191
Sg. mi 8q. mi.
AIRDBIMBL s . G hvvireimisesovsdapss s seses snduspssisssesbmasesae o uoss dotss 18,713 36
ATVIONY - o ov o nsovsmrssos v uassnamsgpesis suEeseimsnivsisssios coonsesie 2,299 66, 760 58
........................................... 21,380 40
............................... 109, 444 69
................................. , 226 43
........................................ 4,965 100
........................................... 1,202 51
.......... 70 100
.......... 2,080 4
.......... 1337 29
.......... 24,462 29
.......... 13,128 23
.......... 3,041 8
........ 11,371 20
64,159 78
17,654 43
8,311 17
8,914 27
12,327 100
8,266 100
5,591 9
e ) 5,572 6
Mississippi.....c..cccennt s O e 1,889 4
MISIOUTY . icannunasinsisnnanesiosnat o roes ieuneis s ssmratewysssne 185 35,664 51
MONTEND 27 o6 cnman v os on v aeioTmaes cors S ow e s s o e e e ko A e 794 55,965 38
.............. 217 26,311 34
.............. 50, 46
N EEAMPRDING . o L B Dl o et Bt o s R 3,380 36
INEW TETSBYLL <o i w b e B A e o o st o T T Y 8,224 100
NOoW MeXIC0.. . ounsvunsssnsimuominavumsisusnsmmsns SR 320 35,850 29
Mo Yok, . . ouvoviiistibiinsniivemsvmisiesbuies o 622 42,227 85
NOITRCAYOHDA. . . oo sicmvinsant v moyuse bt s nssn s Rerion i sa b e A S 17,661 34
L B 7 e e s 9,71 14
TS e SR i S 1,739 34,727 84
ORIRDOTIEL. 7. il a s miaigmies e ire SR A L 39,612 56
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