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ANNUAL REPORT

OF THE

DIRECTOR OF THE GEOLOGICAL SURVEY

DEPARTMENT OF THE INTERIOR,
(GEOLOGICAL SURVEY,
October 15, 1927.

Sir: The appropriations made directly for the work of the Geolog-
ical Survey for the fiscal year 1927 included 10 items, amounting to
$1,819,440. In addition $81,000 was appropriated for printing the
reports of the Geological Survey, and $11.000 for miscellaneous print-
ing and binding, and an allotment of $13,707 for miscellaneous
supplies was made from appropriations for the Interior Department.

A detailed statement of the amounts appropriated and expended is
given at the end of this report. The balance on August 30, including
a budget reserve of $26,620, was $51,331.24.

EXTENT OF COOPERATION

Early in the history of the United States Geological Survey the
critical question whether State and Federal surveys were to be com-
petitive or coordinated was answered by a declaration of Federal
policy urging the creation and continuance of State surveys. How
effective the cooperation has been is shown by the fact that last year
38 States and Hawaii contributed $738,056 to the mapping and inves-
tigative work under the Federal Geological Survey, or a sum equal
to two-fifths of the funds appropriated by Congress. In the topo-
graphic mapping the Federal appropriation was augmented 90 per
cent by State funds, and in the investigations of water resources the
States added 200 per cent. This is unmistakable evidence of the
growing spirit of cooperation between public officials. The financing
of cooperative effort, however, should be more equitably divided be-
tween State and Federal Governments in the gaging of streams,
where the reasons for a dollar-for-dollar arrangement are similar
to those now recognized and generally adopted in the topographic
mapping.

There is a common interest of Federal, State, and other govern-
mental agencies in the possession of adequate base maps covering
their territory and of authoritative information regarding the nat-
ural resources on which depend their present progress and future
prosperity. By means of such cooperation the States utilize the
trained expert personnel and standardized methods of the Geological
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Survey, the overhead costs are limited to one administrative organi-
zation instead of being multiplied by distribution among many,
profitless duplication of work and effort is avoided, the results of the
work have a uniformity that makes them more useful, as well as a
high standard that is generally recognized and widely accepted, and
other obvious economies to the public in the dissemination ot authori-
tative official information are effected.

In addition to this cooperation with the States, services were
rendered to other Federal departments, bureaus, and offices, and to
permittees of the Federal Power Commission, to the amount of
$305,631. The total amount of funds made available from all sources
for disbursement by the Geological Survey was $2,388,893, and in
addition State funds directly disbursed for work administered by
the Federal officials brought the total up to $2,863,127, which is the
proper measure of the amount of work accomplished during the
year.

This function of the Federal bureau in effecting a country-wide
coordination of investigations within its several fields of activity is
not exercised by statutory authority but only because of a growing
appreciation of common interest by all parties to the cooperative
agreements or arrangements. The coordinated effort is more effi-
cient in results and more economical in costs. The whole public is
best served by cooperation.

SCOPE OF INVESTIGATIONS

Primarily a field service, the Geological Survey has always put the
emphasis on its field projects, its field workers, and the results of
its field investigations.

The basic idea of the Geological Survey’s work is the application
of scientific methods by scientists to practical tasks for the general
good. Its fact finding is a continuing inventory of natural re-
sources—an aid to the discovery, development, and wisest use of the
country’s mineral wealth. The standards in useful geology, in usable
topographic maps, in authoritative stream- gaging have all become
higher as better methods have been developed. Moreover, it is neces-
sary not only to apply the scientific principles already known but
also to carry on research so as to develop more knowledge and new
principles for the use of future workers both in and outside of the
Geological Survey.

In the scope of its field work the Geological Survey changes little
from year to year, but there is progress in adapting its investigations
to serve better the many purposes incident to national progress. At
different periods in its history, therefore, the demand for accurate
and authoritative information essential for national development has
varied both in kind and in intensity. Thus geologic surveys, which
early sought to guide the search for metallic wealth and later gave
larger attention to the mineral fuels, now again stress the study of
ore deposits directly applied to ore finding. Investigations of the
water resources of the country at first sought to furnish the answer
to the great agricultural problem of utilizing the wide expanses of
arid lands in the West; then stream measurements took on a broader
aspect, with power development as an added purpose; quality of
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water as well as the quantity available for industrial and municipal
use was found to be a necessary subject of study, and aid was also
sought in the solution of the great engineering problems connected
with land drainage and protection against flood. By similar evolu-
tion the topographic mapping has progressed from the small-scale
reconnaissance type of surveys to the more detailed and more exact
methods that yield a product which can be and is used in planning
all kinds of engineering projects, from highway construction to dis-
covery of oil-field structures or of water-storage sites.

All such work is truly productive, though the connection between
the preliminary fact finding or the basic survey and the industrial
development or engineering construction may be later unrecognized
or forgotten. Indeed, the field investigation is doubly productive if
it has been made sufficiently in advance to initiate the utilization of
the resources of a region and promote their best development. Such
was the purpose of the reservoir-site investigations by the Geological
Survey in 1889, although some of the sites then discovered and de-
scribed were not needed for several decades. Fact finding can never
be conducted too early to be most effective, for having facts in re-
serve is the best kind of national preparedness.

Another example of productive investment in fact finding on a
comprehensive scale is afforded by the Geological Survey’s program
of intensive study of the coal fields of the West, continued during
the last 20 years. During that period approximately a million dol-
lars of the public funds, appropriated for geologic surveys, has been
expended in the areas where the Government itself is owner of many
millions of acres of coal lands. That examination of the Nation’s
landholding and the inventory of the coal in public ownership has
not only contributed to the popular realization of the extent of this
large estate but also helped materially in bringing about the enact-
ment of laws better fitted to its administration in the public interest.
In the seven years since the passage of the leasing law nearly
10,000,000 tons of coal has been mined from these lands, with a
return in royalty of approximately $1,250,000. Last year alone the
output of these leases was 2,500,000 tons and the royalties and rents
amounted to nearly $300,000—a fair return on the investment of a
million dollars in determining the extent and value of the estate—
and of course the mining on these public coal lands has only begun.
Moreover, it should be noted that this fact finding has contributed
equally to the development of the private coal lands in the same
regions, title to which had earlier passed from the Government.

A topographic map often pays for itself in the saving made possi-
ble in the selection of an easier railroad cut-off or a shorter highway
route, and a single oil pool located by means of a new topographic
map may outweigh in value to the country the year’s total appropria-
tion for topographic surveys. Or a great power project may have
revealed itself to an engineer solely from his study of the topographic
map of a drainage basin and the stream gagings of one or more
rivers, and through the development of that project the industries of
several States will profit for centuries.

Not only can such examples be cited of investments in surveys and
examinations and studies that pay handsome dividends to the public,
but there is abundant reason to believe that most if not all of these
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expenditures for fact finding pay for themselves with a wide margin
of profit. Indeed, it is well known that the investigations that yield
negative or unfavorable results usually save much greater expendi-
tures in projects that would have proved failures. Such findings of
faﬁt are not popular, but they may prevent large waste of capital and
labor.

The brief summary of the year’s operations, on pages 5-9, and the
more detailed catalogue of explorations, investigations, and surveys
that make up the body of this administrative report give a picture
of the wide variety of work undertaken in the Geological Survey’s
effort to apply science to serve human needs. Every project is
planned to be productive, but much of the work is necessarily funda-
mental and, although regarded as absolutely essential, is not expected
to yield immediate results. The insistent demand by engineers for
reprints of some Geological Survey reports many years out of stock
is a practical measure of the continuing value of investigations long
since made. Scientific fact finding, whether its product is a topo-
graphic map or a table of stream discharge or a geologic description,
1s a piece of productive work, possessing both immediate and
future value. Expenditures for such work constitute an economic
investment.

DUTY OF PUBLICITY

To reach the public with the facts is an essential part of Govern-
ment research. The Geological Survey’s policy in securing prompt
and wide publication of the results of its scientific work was described
in the Fortieth Annual Report as including the use of newspaper
notices of its publications—a type of publicity often criticized yet
well warranted if the effort is made to advertise not the bureau or its
personnel but its product, utilizing mediums of publication other
than the official reports, such as the technical journals, transactions
of scientific societies, and the reports of State surveys, and answering
every inquiry not only by sending carefully selected publications on
the subject but by writing more specific information than is included
in Geological Survey reports or by referring to the State surveys as
sources of further information.

This policy has continued unchanged, except possibly for the in-
creasing use of the cooperative State surveys for publication and the
encouragement of the contribution of timely articles to the technical
journals. The guiding test is promptest announcement and widest
circulation of facts resulting from the Federal scientific work.

The present rate of expenditure for the Geological Survey’s own
publications is less than half that of 10 years ago, and the volume
bears much the same relation, the number of reports being reduced
one-half, with less than half the total number of pages, and the aver-
age edition being now less than 3,000 copies, as against 5,000 copies
10 years ago. Yet the number of manuscripts being prepared has
not materially decreased nor is the general demand for published
reports less, so that the larger printing appropriation available for
the present year is well justified. The distribution of reports during
the year exceeded by 10 per cent the number currently printed. The
distribution by sale has been encouraged, and the report of the
Superintendent of Documents shows a constant increase in total sales
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of the Geological Survey publications, the number sold and the
money received being more than seven times the corresponding
figures 20 years ago. Reports 30 and 40 years old continue to sell,
and some technical books with special educational value are in daily
demand. The most embarrassing demand is the request from engi-
neering organizations and the general public for reprints of several
reports long out of stock. The expenditure necessary to meet such
requests can not be logically made with so many unpublished manu-
scripts waiting their turn, yet the demand shows the permanent value
of the investigations represented in such reports.

The steadily increasing number of maps sold is likewise proof of

ublic recognition of their usefulness. Last year the number of maps

istributed, mostly by sale, exceeded the number, printed by’ nearly
100,000.

The extent of outside publication of scientific results is indicated
roughly by the statement that 17 manuscript reports were deliv-
ered to cooperating State surveys for publication at their expense,
and the scientists and engineers contributed 127 articles dealing
with their official work to/the technical press. The daily newspapers
also gave wide publicity to the statements setting forth the results
of work in progress or describing and summarizing the reports as
published. The amount of information given in: response to mail
inquiries can not be measured, but the handling of that type of corre-
spondence has been a heavy burden on the technical staff, although
the highly appreciative letters received' are convincing evidence that
the expenditure of time is a proper and necessary service to the public.

NECROLOGY

Charles D. Walcott, Secretary of the Smithsonian Institution, who
died on February 9, was the third Director of the Geological Survey.
The years of his administration, 1894 to 1907, were the years of
largest growth for this Federal bureau, and his service as a public
official and as a scientific;investigator had a large share in determin-
ing the Geological Survey’sisphere of usefulness.

Two other of the older members of the geologic staff died during
the year—William H. Dall, a paleontologist actively engaged in work
of the highest grade since his appointment to the Geological Survey
in 1884, and F. H. Knowlton, paleobotanist of the Geological Sur-
vey since 1889. These three investigators, working in widely sepa-
rated fields of paleontologic research, contributed largely to the
Geological Survey standards and reputation.

THE YEAR’S OPERATIONS

The principal activity of the director, outside of his routine admin-
istrative duties, was service as chairman of the advisory committee
selected by the four Cabinét officers forming the Federal Oil Con-
servation Board, to assist them in their general study of the petro-
leum problem, and as chairman of the Naval Oil Reserve Com-
mission. In addition to this service he made addresses or informal
talks at several scientific and technical meetings and contributed
articles to the press, in order to give wider circulation to some of the
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salient results of the Geological Survey’s work that are of general
public interest. A list of these addresses and articles is given below.

“The ever-new West,” Western States Convention, Denver, September 22.

“ Geology at work,” Johns Hopkins University, October 22.

“The forward look by the Department of the Interior,” Worcester Polytechnic
Institute, Massachusetts, March 24.

“What price distance,” International Railway Fuel Association Convention,
Chicago, May 10.

“ Practical conservation,” a letter to the Secretary of the Interior, released
to the press August 17.

“ Cooperative research essential,” Qil and Gas Journal, September 23.

“Fuel for 1927,” New York Journal of Commerce, January 1.

“ America in the making,” D K E Quarterly, May.

“The Geological Survey,” United States Daily, May 28. .

“ Evolution in the natural-gas industry,” Oil and Gas Journal, June 16.

The branch chiefs and the administrative geologist also represented
the Geological Survey at technical or other meetings and spoke on
various subjects, a few of which are listed below.

“ Surveying and mapping in the United States,” by C. H. Birdseye, American
Society of Civil Engineers, Philadelphia, October 6. f

‘“The American petroleum situation,” by Julian D. Sears, Postgraduate
School, Naval Academy, Annapolis, Md., February 5.

“A trip down the Colorado River,” by C. H. Birdseye, Women’s City Club,
Washington, D. C., March 9.

“ Some post-Tertiary changes in Alaska of possible climatic significance,” by
Philip 8. Smith, American Geophysical Union, April 19.

““ Floods and flood control,” by N. C. Grover, Illinois River Flood Control Asso-
ciation, Peoria, Ill., May 7.

A brief summary of the work done by the Geological Survey dur-
ing the fiscal year 1s given in the following paragraphs:

GEOLOGIC WORK

Geologic work was done in 42 States, Alaska, the District of Columbia, and
Hawaii. In this work 17 of the States cooperated. The cooperative work takes
a variety of forms but consists mainly of the study of specific problems on a
cost-sharing basis. Among the major results of such work are a new geologic
map of Alabama, issued by the State Geological Survey, and a new geologic
map of Oklahoma, issued by the United States Geological Survey. Contribu-
tions were also made to proposed geologic maps of Arkansas, Colorado, Florida,
Texas, and Virginia. Cooperative investigations bearing on oil and gas re-
sources were made in five States, on metalliferous deposits in two States, and
on general geologic problems in four States. Considerable geologic work was
also done in cooperation with other Government organizations and with non-
governmental scientific associations. The investigations in search of potash,
carried on in cooperation with the Bureau of Mines, centered largely in New
Mexico, where three sites for core drilling were selected, and the drilling
at two of them was completed. The cores were studied and selected portions
analyzed, and preliminary reports on the economic results were nearly finished.
Volcanologic studies were carried on in Hawaii, and a station for volcanologic
investigations was established in California. Numerous paleontologic de-
terminations were made. Investigations of ore deposits, coal, oil shale, and
other minerals and studies in glacial geology, stratigraphy, and structure were
continued. In the chemical laboratory 2,874 specimens were identified for
private persons and 4,268 were chemically ¢r mineralogically examined, in-
cluding 3,055 samples taken from wells being drilled for oil in the Texas-New
Mexico potash field. Further work was done on problems connected with the
soda process for petroleum recovery.

EXPLORATIONS IN. ALASKA
In the field season of 1926 the principal new explorations that were conducted

by the Geological Survey in Alaska covered about 7,000 square miles of
hitherto unmapped country. Three major exploratory expeditions were en-
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gaged in this work—one in extreme northwestern Alaska, another in the Alaska
Range north of Mount Spurr, and the third in the wilds north of the Yukon,
a little west of the Alaska-Canada boundary. The explorations in extreme
northwestern Alaska were part of assearch for oil that the Department of
the Interior has carried on for severgliyears at the request of the Navy De-
partment. The geologist and topographic engineer assigned to this work left
Washington in February, went as far as possible by the customary routes of
transportation into central Alaska, and thence, with their own dog teams,
traversed more than 700 miles to the settlement nearest the area to be sur-
veyed. There the party procured all the equipment and supplies that would be
required for several months’ exploration by dog teams and canoes and struck
off into the unsurveyed region, to remain as long as conditions permitted.
The expedition into the Alaska Range worked with a pack train of 17 horses
and subsisted itself and carried on its assigned tasks for more than three
months in that remote region, where even travel is extremely arduous and
difficult because of the ruggedness of the topography and the swiftness and
volume of the streams. The surveys north of Yukon River necessitated strenu-
ous travel with canoes up an unmapped river for scores of miles and scouting
trips on foot to such points as would afford sighting stations from which to
;‘econnoiter the adjacent country and determine its geologic and geographic
eatures. "

In the field season of 1927, the expenses for which were in part borne by the
appropriation for 1926-27, the exploratory work was continued in both the
Alaska Range country and in the region north of the Yukon adjacent to areas
where work was done during the field season of 1926.

Not all the work in Alaska is of the exploratory type, however, for the Geo-
logical Survey’s investigations also include study, mapping, and reporting on
the already developed mineral deposits in or adjacent to the settlements and
in the more accessible and well-known parts of Alaska. In fact, the task of
assisting the development of the Territory’s mineral resources in any way that
lies within its power and resources is regarded as a distinctive duty of the
Interior Department.

One of the noteworthy projects undertaken was the photographing from air-
planes of a large part of southeastern Alaska by an expedition of the Navy
Department in the field season of 1926, at the request of the Department of
the Interior. The expedition accomplished noteworthy results in photograph-
ing so large a tract of an extremely difficult topographic area under adverse
climatic conditions. Nearly 6,000 photographic exposures, each consisting of
three separate parts, were made in the course of this work. The photographs
were made under such conditions and controls that they can be utilized by
the Geological Survey in preparing maps of the region which will serve for
bases for further geologic and topographic investigations. At the same time
these bases and the maps subsequently to be prepared from further field sur-
veys will be available for the use of all other Government departments con-
cerned with any phase of the development of southeastern Alaska and for pros-
pectors and other people of that region.

TOPOGRAPHIC MAPPING

The topographic work was done in cooperation with 26 States, and the area
mapped amounted to 17,603 square miles in 30 States, the District of Columbia,
and Hawaii. Of this total 14,630 square miles represents new surveys, 1,990
square miles resurveys, and 983 square miles revisions. The total area mapped
to June 30, 1927, is 1,300,539 square miles. Nine States and the District of
Columbia are now entirely mapped, and the percentages in the other States
range from 8 to 88. Of the total continental United States exclusive of Alaska,
42.8 per cent has been mapped. River surveys amounting to 300 linear miles
were also made. In connection with the topographic work 5,198 miles of spirit
levels and 3,287 miles of transit traverse were run and 38 triangulation sta-
tions were occupied. Cooperation was continued with the Air Corps, United
States Army, whereby aerial photographs were furnished for use in topographic
mapping. A new base map of the United States was completed.

INVESTIGATIONS OF WATER RESOURCES
The work on water resources is done largely in cooperation with other

Federal bureaus, with State, county, and municipal agencies, and with permittees
and licensees of the Federal Power Commission. The amount expended by
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State, county, and municipal agencies for such work during the year, in part
directly and in part through the Geological Survey, was $301,459. This sum
covered work in 30 States and Hawaii. Inciuding the cooperative work, the
study of surface waters, which consistg:primarily of the measurement of the
flow of streams, was carried on in 41 States and Hawaii, in which at the end
of the year 1,749 gaging stations were being maintained. The work on ground-
water resources has been planned to meet the increasing public demand for
precise information with increasing need for the water. Investigations relating
to ground water and reservoir sites were made in 16 States and Hawaii.
Considerable research into the principles of hydrology has been undertaken in
order to provide a more secure basis for ground-water investigations. A hydro-
logic laboratory and three experiment stations have been maintained, 30 auto-
matic water-stage recorders have been installed over observation wells, and
thousands of measurements of water levels in wells have been made. Cooper-
ation was continued with well drillers’ associations with a view to developing
higher standards and better results in water-well drilling. The work on quality
of water involved the examination of 752 samples. The investigations of power
resources included the preparation of monthly and annual reports on the
production of electricity and consumption of fuel by public-utility power plants
and a report on the developed and potential water power of the United States.

WORK IN CLASSIFYING AND LEASING PUBLIC LAND

The work of classifying public and Indian lands with respect to mineral
content and of supervising mineral operations on such lands was carried on
in 23 States and Alaska. The number of cases involving land classification
acted on during the year was 12,735, and the results accomplished include
net decreases of 604,223 acres in the area of outstanding coal withdrawals, of
529,363 acres in outstanding petroleum withdrawals, and of 11,410 acres in
outstanding phosphate reserves. At the end of the year the total area clas-
sified amounted to 36,539,905 acres in 15 States and the outstanding mineral
withdrawals to 44,969,394 acres in 14 States. Definition of the “known geo-
logic structure” of producing oil and gas fields was continued, and at the
end of the year the net area so defined was 512,843 acres in seven States. In-
vestigations to obtain information for classifying public land with respect to its
value for the development of water power were made in four States. There was
a net increase of 484,346 acres in the area included in power reserves, making
a total of 6,090,008 acres in 21 States, on which about 15,000,000 continuous
horsepower can be developed. The net increase in enlarged-homestead desig-
nations was 65,078 acres, making a total outstanding of 324,682,893 acres in 16
States, and the net increase in stock-raising homestead designations was
1,042,324 acres, making a total outstanding of 118,100,670 acres in 18 States.
There was a net increase of 3,730 acres in public-water reserves, and the total
outstanding is now 364,777 acres in 12 States. The supervisory work on public
lands subject to the mineral-leasing laws was increased between 10 and 15
per cent by the receipt of 78 leases, 4,749 permits, and 16 licenses, covering
8,588,925 acres. The production of petroleum on such lands during the year
was 25,648,101 barrels, on which the royalty value was $6,006,455, and the
production of coal on such lands was 2,513,080 tons. Supervision over oil and
gas operations on naval petroleum reserves was continued, and the petroleum
produced amounted to 12,725,365 barrels, on which the royalty value was
$3,455,731. Inspectional, regulatory, and advisory service was rendered in
connection with the leasing of mineral deposits on Indian lands in seven States.

PUBLICATIONS

The publications of the year consisted of 66 books and pamphlets of the
regular series (including 1 reprint), 112 new or revised maps, 140 reprinted
maps, and numerous circulars, lists of publications, etc. The total number of
pages in the new book publications was 8,396. In addition to the publications
in the regular series 47 brief reports were issued in mimeographed form as
memoranda for the press. The manuscript edited and prepared for printing
amounted to 21,377 pages; 1,832 galley proofs and 14,280 page proofs were read
and corrected. Indexes were prepared for 32 publications, covering 5,214 pages.
The drawings prepared for publications numbered 2,500, and the proofs of
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illustrations examined 1,964. Maps for 8 folios were wholly or partly prepared
for engraving, and maps and illustrations for 80 other reports were edited.
The new topographic maps edited and transmitted for engraving numbered 122,
and 713 other maps were edited. Map proofs numbering 611 were read. Of
new and reprinted maps and folios 653,535 copies were printed. The publica-
tions distributed numbered 950,840, of which 8,023 folios and 609,148 maps were
sold for $46,116.32.

GEOLOGIC BRANCH
W. C. MeNDENHALL, Chief Geologist
ORGANIZATION

The work of the geologic branch has been administered during the
year through 11 units, representing topical or geographic groupings
of activities. These units are as follows:

Paleontology and stratigraphy, T. W. Stanton, geologist in charge.

Geology of metalliferous deposits, G. F. Loughlin, geologist in charge.

Geology of nonmetalliferous deposits, G. R. Mansfield, geologist in charge.

Geology of iron and steel metals, E. F. Burchard, geologist in charge.

Glacial geology, W. C. Alden, geologist in charge,

Coastal Plain investigations, L. W. Stephenson, geologist in charge.

Areal geology, H. D. Miser, geologist in charge.

Geology of fuels, W. T. Thom, jr., geologist in charge.

Voleanology, T. A, Jaggar, jr., volcanologist in charge.

Petrology, C. 8. Ross, geologist in charge.

Chemistry and physics, George Steiger, chemist in charge.

The section of volcanology was established July 1, 1926, with the
Hawaiian station as headquarters, and T. A. Jaggar, jr., in charge.
H. D. Miser succeeded Sidney Paige as geologist in charge of the
section of areal geology.

The professional force was increased by the appointment of two
assistant geologists, two junior geologists, and one junior chemist
and the transfer of one assistant topographic engineer and was re-
duced by one death, two transfers, and the dropping of one. With
these changes it now includes 103 geologists of various grades,
8 chemists, 2 physicists, 1 laboratory aid, and 1 assistant topographic
engineer. Six draftsmen (2 temporary) and 7 preparators of fossils
(2 temporary) constitute the subprofessional force. In the clerical
force there were 3 accessions (2 appointed for field offices) and 2
separations, one by transfer to the professional staff and one by
resignation, leaving a total of 30 clerks of various grades, 2 of whom
are temporary. j

ALLOTMENTS AND EXPENDITURES

The funds available for the work of the geologic branch for the
fiscal year were as follows:

(B TETET 0 i TUTINESS 1 ' 72 AV, ANt S S Sl Lo L. B | $337, 160
ChissificationsGE andgiisl -0 e siadb T TR e,y 34, 300
Mineral*eaging o) V0 0 Tiaee B R S0 (8 B o ik s 900
Investigating potash deposits__________________________ 7, 500
Nolednologie  SHUEYOTE- o mam it oo A Lo S 2 op 25, 000
Repayments from other departments____________________ 2 211,
Repayments from State organizations____.______________ 17,183

424, 254
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The expenditures from these funds may be classified approximately
as follows:

Geologic investigations (economic and scientific) ________ $297, 754
Hawaiian “voltanology - o Gu o fol s Q2L JRFE _CLi0) o 24, 500
Supervision, administration, services of clerical, technical,
and skilled-labor forces, etc . _____________________ 95, 000
Budget reserve and unexpended balances_____________ 7, 000
424, 254
COOPERATION

Cooperation in geologic work continues with a number of the States
and takes a variety of forms. In general, the Federal Survey staff
makes many paleontologic identifications for States and assists in
problems of correlation and identification of materials. Usually,
however, the cooperation takes the form of a study of specific prob-
lems on a cost-sharing basis. These problems may include the prepa-
ration of reports on particular resources or particular areas. They
not infrequently lead to the preparation of geologic State maps.
The resulting maps and reports are published either by the State or
by the Federal Survey. By such cooperation there is coordination
of State and Federal action, avoidance of duplication, reduction of
cost, and standardization of product.

GEOLOGY AS AN AID TO MINING

Metal mining in the United States has reached an interesting and
to many a baffling stage. During the half century of development
that followed the discovery of gold in California one great bonanza
after another was discovered in the West. These poured into the
coffers of the world a wealth of metals which enriched its finders, the
Nation, and all mankind. The country was new. The western half
of our continent had remained, in the mining sense, undiscovered.
Enterprising Americans in 75 years have concentrated the exploration
and development that in the Old World was distributed over many
centuries. Viewed historically this development has been startlingly
swift; nevertheless it has been remarkably thorough.

Now the pioneer stage of mining has passed. In an untouched
country simple methods of prospecting revealed great mineral
deposits in quick succession, many of them exposed at the very
surface, awaiting merely the touch of the prospector’s pick and the
assay to confirm his findings. Many of the deposits thus discovered
were developed into great mines, which have passed through succes-
sive stages of cheap mining of rich oxidized ores at the surface, more
expensive but highly profitable mining of enriched sulphides at
greater depth, and finally mining of lean primary ores at lower
levels, where costs of recovery even with the best modern methods
may soon exceed the market value of the product.

But as time has passed fewer and fewer new deposits have been
found. The hills have been prospected over and over by the old-time
methods from base to summit, from Canada to Mexico, and from the
Great Plains to the Pacific. An occasional strike has been made
within the last third of a century—Cripple Creek in 1891, Tonopah
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and other Nevada camps in 1900 and later—but by far the greater
number of the big metal mines of the United States were in opera-
tion within two generations after the discoveries in California. The
finding of new ore bodies is becoming more difficult, and the diffi-
culty may be expected to increase. The problem of maintaining pro-
duction involves increasing skill in ore finding and increasing use of
lower-grade material. The first is the problem of the geologist and
the mining engineer; the second is the problem of the metallurgist
and the industrial organizer.

The leaders in the mineral industry are acutely aware of the neces-
sity of finding more ore, even though the rest of the world may be
oblivious to this need. The information of mankind in general lags
years or decades or generations behind the information of the
specially informed groups. The present has been termed peculiarly
a mineral civilization, and the future demand for the ores of the
useful metals, raw materials absolutely essential to general pros-
perity, threatens to increase faster than the supply. Any shortage in
these essential metals will inevitably result in higher prices paid by
consumers and a halt in the increasing use of those raw materials that
vitally contribute to our civilization.

To stimulate this necessary search for ore is involving the use of
geology more and more as realization of the nature of the problem
grows. That is inevitable. Ore deposits are geologic deposits; they
are a part of the crust of the earth, with which geology deals, and,
they have come into existence through the operation of geologic
processes. Now that the visible outcropping ore bodies are largely
known and developed, the task of finding the hidden reserves becomes
peculiarly a task of applying geologic reasoning to geologic fact. It
1s an obscure and difficult search. Ore deposits are among the most
complex of geologic deposits, for the processes which produced them
are many and varied; but what is known of them has been learned
by the geologists and their allies—the mining engineers, the geo-
chemists, and the geophysicists. i

The mining industry now demands all that geology can do to help
it solve the problem of ore finding. Some of the great mining com-
panies have organized large geologic staffs, which are constantly
engaged in exploration and the direction of development work.
Despite the limitations involved in private work of this sort, the
results have been highly successful from the point of view of the
companies and their associates. But the mining public as a whole
has not reaped the full benefit of this work, because the results are
not made public.

Mining districts and the public-land States have sought the aid
that they have a right to expect from the Government geologic staffs.
Their pleas are not uninformed ; on the contrary, they are based on
wide experience. For nearly 50 years the United States Geological
Survey has made monographic studies of the great mining camps.
Its publications have not merely represented great advances in the
theory that sets forth how and where ore deposits are formed—many
of them rank as classics in the world’s literature on this subject—but
they have been of great practical value. The development of many
of the chief centers of mineral production has been guided in an
important and constructive way by the relations which these studies
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have revealed of ore bodies to particular rock masses and to particular
features of the geologic structure.

The old Leadville monograph, published by the Geological Survey
in 1886, is referred to by the mining men of Leadville as the miner’s
Bible, and the professional paper descriptive of the same mining
district of to-day has been referred to as “the revised version.” The
mining industry urges geologic research—not private, not limited to
one property or group of properties, not available merely to one
board of directors, but available to the whole mining public and
directed to its needs.

Geologic work of this type will necessarily guide the prospecting of
the future, utilizing all that has been learned about the hiding places
of the elusive metals. Making use of geologic maps of high accuracy,
it will point out the situations that experience indicates are promising
places in which to search for ore. Exploration thus directed must
replace the haphazard, largely wasted work of which so much has
been done in the past. It will concentrate search in areas where there
is reasonable hope of success. It should reveal much ore not now
known and should greatly reduce the cost of ore finding.

“ Guides to ore in the Leadville district,” recently issued as Geo-
logical Survey Bulletin 779, is a brief report in which the practical
suggestions resulting from a detailed study of the district are sum-
marized in directly usable form. It represents a type of other
examples to follow.

The State of Colorado has recently taken practical steps to procure
the sort of geologic work that has just been outlined. In the past
this State has produced a billion and a half of dollars in metals, but
many of its great camps are on the decline because of the exhaustion
of the known ore bodies. In its desire to get the benefit of broad,
systematic geologic work, directed especially toward the practical end
of ore finding, it has proposed and obtained cooperation with the
United States Geological Survey. To this end it is utilizing its metal-
mining fund, augmented by a special appropriation by the State
legislature. The work is under way. Experienced mining geologists
from the Geological Survey have been assigned to the State. "l'opo-
graphic base maps on adequate scales are being made where they are
needed. The mineral belts of the State will be mapped in detail,
beginning with the better-known areas, on many of which good
reports already exist, and passing thence to areas that are less well
known. The results are expected to be such enlightening guides to a
search for ores as can be given by modern geologic science. The
revival of metal mining is not merely an ambitious local project; it
is part of a necessary national program to safeguard the continuance
of national prosperity.

WORK IN GEOLOGY BY STATES
ALABAMA

Several collections of material from deep wells and surface outerops were
examined and reported on in informal cooperation with the Geological Survey
of Alabama. A new colored geologic map of the State, on a scale of about 8
inches to the mile, prepared cooperatively by the Alabama Geological Survey
and the United States Geological Survey, has been issued by the State survey.
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It is accompanied by an explanatory text, which includes chapters by George
I. Adams, of the Alabama Geological Survey, and Charles Butts, L. W. Stephen-
son, and C. Wythe Cooke, of the United States Geological Survey.

ALASEKA

A reconnaissance of the Alaskan Peninsula and the Aleutian Islands has been
carried on by T. A. Jaggar, with a view to establishing permanent stations
for continuous observation of volcanologic and seismologic phenomena.

ARIZONA

Brief examinations of the iron-ore deposits near Tucson, Ariz., and of the
fluorspar deposits near Yuma, Tucson, and Duncan were made by E. F.
Burchard. A report on the Kaiparowits region, in Utah and Arizona, was sub-
mitted by H. BE. Gregory and R. C. Moore. F. E. Matthes cooperated with the
National Park Service in supervising the construction of a relief model of the
Grand Canyon, under the auspices of the American Association of Museums.
Paleontologic exhibits in situ at points visible from Yavapai Point, Grand
Canyon, were prepared by David White, who held conferences regarding the
field observation station to be established there. This work was done in coop-
eration with the National Park Service, American Museum Association, a Na-
tional Academy committee, and the National Museum. Cooperation with the
State Bureau of Mines consisted in the determination of several lots of fossils
by Edwin Kirk, G. H. Girty, and W. C. Mansfield. Bulletin 782, by Waldemar
Lindgren, “ Ore deposits of the Jerome and Bradshaw Mountains quadrangles,”
which include the famous United Verde and United Verde Extension mines, was
issued.

ARKANSAS

In studying the occurrence of oil in southern Arkansas and mnorthern
Louisiana, geologists have had difficulty in correlating the oil-bearing and
associated rock formations penetrated by the drill with the same formations
where they rise to the surface north of the oil fields. To help in this problem
a careful survey was made of the areal distribution and stratigraphic relations
of the formations of Cretaceous age in southwestern Arkansas, and a report
by C. H. Dane will be published by the Geological Survey of Arkansas. A
preliminary report entitled “ Oil-bearing formations of southwest Arkansas?”
was issued as a press memorandum. The deposits of lead and zinc ores in
Sharp and Lawrence Counties, mined in small quantities for many years, have
received renewed interest as a result of recent prospecting. In an endeavor
to determine the prospective value of the field for mining, a brief study of the
old mines and prospects, as well as new workings, was made by H. D. Miser,
who gave his results in a memorandum for the press. At the request of the
Forest Service, forested areas adjacent to the Ozark National Forest were
examined to determine whether geologic conditions are such that the purchase
of the areas as additions to the national forest would tend to conserve navi-
gation on White, Arkansas, and Mississippi Rivers, into which their waters
flow. The Woodbine sand in Arkansas, made up largely of water-laid volcanic
material, was traced westward through Oklahoma into northeastern Texas, and
there found to pass into the typical Woodbine sand, only partly composed of
volcanic material. A report on these rocks was prepared by C. S. Ross, H. D.
Miser, and L. W. Stephenson and transmitted for publication. A paper by
H. D. Miser describing the relations of the Lower Cretaceous rocks of south-
eastern Oklahoma and southwestern Arkansas was published in the Bulletin
of the American Association of Petroleum Geologists. The exact age of certain
beds of Carboniferous sandstone and shale nearly 3 miles thick in the Ouachita
Mountains has long been a puzzle to geologists, because of the scarcity of
fossils. A paper on their age has been prepared by Mr. Miser, in collaboration
with C. W. Honess, formerly a geologist of the Oklahoma Geological Survey.
The study and description of the fauna of the Morrow formations was con-
tinued by G. H. Girty. The relations of formations beneath the St. Peter
sandstone were studied by E. O. Ulrich. Early Paleozoic invertebrate fossils
were collected by R. D. Mesler in northeastern Arkansas. A paper by George
H. Girty on the fauna of the middle Boone at Batesville, with a brief deseription
by H. D. Miser of the Boone chert near Batesville, was transmitted for publi-
cation. Much information has been supplied for a new colored geologic map of
Arkansas, which is in preparation by the Arkansas Geological Survey.
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CALIFORNIA

The general geology and oil possibilities of the southwestern and west-centrat
parts of Humboldt County, Calif., were investigated in a reconnaissance by H. W.
Hoots. The Montebello-Santa Monica district, Los Angeles County, is being
studied by Mr. Hoots, who has reviewed the work previcusly done by W. 8. W.
Kew and extended it westward to Topanga Canyon. The oil possibilities of
certain areas in the southern part of San Joaquin Valley were discussed by
Mr. Hoots in a press memorandum. Other reports completed or being prepared
by Mr. Hoots include a paper on the oil possibilities of an area northeast of
Petaluma, Sonoma County, and a brief paper entitled “ Oil shale in a producing
oil field of California.” The geology of the Elk Hills oil field, including naval
reserve No. 1, has been investigated by P. V. Roundy and W. P. Woodring, who
are now preparing a report. A group of silver mines and prospects in the
Panamint mining district were examined by F. C. Schrader for the Department
of Justice. A geologic survey of the Ivanpah quadrangle was continued by
D. F. Hewett in that part which lies in San Bernardino County. This work
was undertaken primarily on account of the numerous ore deposits that have
been exploited, but the region is yielding many structural data that will aid
in studies near by. The quadrangle contains an exceptionally complete strati-
graphic record as well as extensive areas of igneous rocks of two epochs.
Preparation of a report on the Alleghany district was continued by H. G.
Ferguson, who devoted a large part of his time to a detailed study of the
mineralogy of the veins, in the hope of determining the principal factors that
have controlled the deposition of the gold. The report on the resurvey of the
Mother Lode district has been practically completed by Adolph Knopf. De-
posits of iron ore near Amboy and Baxter and of fluorspar in southeastern
California near Baxter were examined by E. F. Burchard, in connection with
an estimate of the fluorspar reserves. Carboniferous invertebrate fossils were
studied by G. H. Girty, and Jurassic invertebrates from the Mariposa shale and
Eocene invertebrates from Mendocino County were identified by T. W. Stanton.
Preparation of a paper on the physiography of the upper San Joaquin Basin
was continued by F. E. Matthes. Papers on the borate deposits in the Kramer
district, Kern County, and on a colemanite deposit near Shoshone, by L. F.
Noble, were published during the year as Bulletins 785-C and 785-D. The San
Andreas rift and some other active faults in the desert region of southeastern
California are being studied by Mr. Noble, and a preliminary report was sent
to the advisory committee on seismology of the Carnegie Institution of Wash-
ington. A station for volcanologic investigation was established at Mineral, to
be known as the Lassen station, with R. H. Finch in charge.

COLORADO

The coal resources, structure, and stratigraphy of the Eastern Yampa coal
field, Colorado, were investigated by M. R. Campbell, who is now preparing a
report. Coal and oil shale along the Little Book Cliffs near Grand Junction, in
western Garfield and Mesa Counties, were studied further by a party in charge
of C. E. Erdmann, in order to connect the geologic mapping with that being
done by D. J. Fisher on the Book Cliffs in Utah. The relations of the Mesaverde
and Mancos formations in the valleys of White and Yampa Rivers and in the
region between Rangely and Craig were studied by J. B. Reeside, jr., and E. M.
Spieker, who are now preparing a report on the region. Studies of the Green
River formation were continued by W. H. Bradley. A study of the mining
geology of Colorado, in charge of B. S. Butler, carried on in cooperation with
the Metal Mining Fund, was begun early in the year; the survey of the Monte-
zuma quadrangle was begun by T. S. Lovering, and the mapping of the geology
and study of the mines in the more productive part of the mineralized belt is
well advanced. The study of the Breckenridge district was begun by B. S.
Butler. The geology of the Bonanza district proved to be very complicated, and
the study is not yet complete, though W. S. Burbank worked in the area for
several months and Mr. Butler for several weeks.

A critical study of topographic and geologic mapping in the Mosquito Range
was begun to determine the amount of revision necessary to meet present-day
requirements for economic geology and to outline areas that should be mapped
on a large scale. F. C. Calkins reviewed old mapping and did local detailed
work in the Tenmile district, on the west side of the range, and reviewed the
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mapping and examined mines and prospects in the Alma district, on the east
side. Particular attention was given to the Mosquito fault and the highly
faulted area at Kokomo. New developments of critical importance in the
Leadville and Cripple Creek districts were studied by G. F. Loughlin, and con-
clusions already reached were verified. Mr. Loughlin continued the preparation
of a preliminary report on deep levels in the Cripple Creek district. Reconnais-
sance study of the glacial geology and physiography of Sweetwater and Carbon
Counties, Wyo., as a part of the general study of these problems in Wyoming
and adjacent States, was extended into Routt County, Colo.

Material for the revision of the geologic map of Colorado was contributed
to the Colorado Geological Survey, which will issue the map. The San
Juan Mountains of southwestern Colorado contain valuable deposits of precious
and other metals, thick series of volcanic rocks, and records of glaciation in
the past. A comprehensive report on the voleanic and other rocks of the
entire region is being prepared by Whitman Cross, E. S. Larsen, and C. S.
Ross. As a product of the general investigation, a paper on the physiography
of the San Juan Mountains has been prepared by W. W. Atwood and K. F.
Mather and is now being reviewed preparatory to publication. A paper on a new
gastropod genus from the lower Ordovician of Colorado, by Edwin Kirk, will be
published in the Proceedings of the United States National Museum. Fluor-
spar deposits at Jamestown, Wagon Wheel Gap, and North Gate were exam-
ined by E. F. Burchard, who prepared a report on the fluorspar resources of
Colorado and Washington for a committee of the Mining and Metallurgical
Society. A report on the flora of the Denver formation, by the late F. H.
Knowlton, was edited by E. W. Berry.

CONNECTICUT

A paper on the geology of the Taconic belt of western Connecticut and the
adjacent portions of New York and southwestern Massachusetts has been pre-
pared by Mrs. E. B. Knopf for publication in the American Journal of Science.

DISTRICT OF COLUMBIA

The age relations and suitability for foundations of gravel,” sand, clay, and
other kinds of rock as found in excavations in the city of Washington were
studied by Arthur Keith and Laurence LaForge, who have frequently furnished
data to engineers and contractors desiring information as to conditions likely
to be encountered in proposed excavations and have also furnished informa-
tion to the Supervising Architect’s Office and to the Park and Planning
Commission,

FLORIDA

For a revised report on the geology of Florida, prepared in cooperation
with the Florida Geological Survey, C. W. Cooke conducted extensive field
studies and is engaged in preparing a new geologic map and text. He was
associated in the field with Stuart Mossom, assistant State geologist, and was
assisted by W. C. Mansfield, who identified the fossils collected from the Miocene
and later formations. A critical study of fossil shells found in the Choctaw-
hatchee marl in the northwestern part of the State was continued by Mr.
Mansfield, whose report will be published by the Florida Geological Survey.
Beds containing human and other bones near Melbourne, on the east coast,
and near St. Petersburg, on the west coast, which had been examined in co-
operation with the Bureau of American Ethnology, were described by C. W.
Cooke in a paper published in the American Journal of Science. Drill samples
from an oil prospect well at Monticello, Fla., were studied by Mr. Cooke to
determine the character and 2ge of the rocks penetrated.

Four chapters of Professional Paper 142, on the molluscan fauna of the Alum
Bluff group of Florida, by Julia Gardner, were issued.

GEORGIA

As an aid to future exploration and development of the marble deposits of
the Tate quadrangle, in northern Georgia, which have been worked for many
years, their complicated structural relations have been studied by Arthur Keith,
in cooperation with W. 8. Bayley, who is preparing a report on these deposits
for the Georgia Geological Survey.

68392—27———2
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HAWAII

From the headquarters of the section of volcanology, T. A. Jaggar in charge,
at Volcano House, Hawaii, on the rim of the crater of Kilauea, observations
of the volcanic phenomena in the island group were made systematically. By
cooperation with the Coast Survey, a precise-level line connecting tidewater
at Hilo with the summit of Mauna Loa was run. From this line as a base, local
level lines are extended from time to time to check the changes in altitude and
the tilt in the land surfaces indicated by the seismographs. A set of shallow
borings was begun on the floor of Kilauea crater to study the distribution of
temperatures over this area. In cooperation with the Hawailan Volcano Re-
search Association four seismograph stations were maintained on the island of
Hawaii, and publication of the Volcano Letter, a weekly leaflet about the activi-
ties of the Hawaiian volcanoes, and the monthly Bulletin, containing the
scientific results obtained at the station, was continued.

IDAHO

Cooperation with the Idaho Bureau of Mines and Geology was continued
through investigations by C. P. Ross, who furnished reports to the State organ-
ization on a disseminated-lead prospect in northern Boise County; the Vienna
district, Blaine County; ore deposits in Tertiary lavas in the Salmon River
Mountains ; and the Deadwood district, Valley County. The detailed survey of
the Casto quadrangle was also continued by Mr. Ross. In connection with a
general study of the glacial geology and physiography of the region, W. C.
Alden made a reconnaissance in Fremont County. An especially complete report
describing the geography, geology, and mineral resources (principally phos-
phate) of southeastern Idaho, by G. R. Mansfield, with a discussion of the
paleontology by G. H. Girty, was sent to the printer in January and will appear
as Professional Paper 152. Mr. Mansfield also transmitted for publication a
report on the geology and mineral resources of the Portneuf quadrangle and
began another on the Paradise Valley and Ammon quadrangles. Small lots of
Tertiary and Triassic invertebrates from Idaho were examined by W. C. Mans-
field and T. W. Stanton. The gold placer deposits extending about 20 miles
along Crooked River in the Banner district were examined by F. C. Schrader for
the Department of Justice, in connection with an investigation of the properties
of the Idaho Hydraulic Corporation. The Bellevue mining district was revisited
by D. F. Hewett, with the geologist of the principal operating company, in order
to revise the text of a geologic report on the district. Mr. Hewett also ex-
amined a manganese deposit near Cleveland, Bannock County, and prepared a
brief report for publication. A brief reconnaissance of iron-ore deposits in
northern Idaho was made by E. F. Burchard as a basis for any future plans
that may be formulated in connection with a study of western iron ores.

ILLINOIS

Progress was made toward the completion of a geologic folio on the Equality
and Shawneetown quadrangles, which lie partly in Illinois and partly in
Kentucky. The investigation, conducted by Charles Butts, has been made in
cooperation with the Illinois Geological Survey.

INDIANA

A report on the grading of Indiana limestone was prepared by G. F. Loughlin,
who also visited southern Indiana in connection with the investigation of
concrete aggregates. Outcrop material from Indiana was studied by P. V.
Roundy during his studies in micropaleontology.

IOWA

Some of the coal deposits in Jowa were sampled by M. R. Campbell in con-
nection with the classification of the Carboniferous coals of the Mississippi
Valley.

KANSAS

A study of the oil and gas resources and possibilities of Kansas was con-
tinued in cooperation with the Kansas Geological Survey. Investigations in
Cowley County were completed by N. W. Bass, and a map of the county was
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compiled for publication by the State Survey. An extension of the work from
Cowley County into Kingman, Sumner, Reno, Sedgwick, Rice, and Harper
Counties was begun. Microfossils that have been collected from outcrops of
rocks in the State and Carboniferous invertebrate fossils were studied by
P. V. Roundy. Office work on the report on the Wyandotte quadrangle, with
which the report on the Kansas lead and zinc mines will be incerporated, was
continued by C. E. Siebenthal.

* KENTUCKY

Progress was made by Charles Butts toward the completion of a geologic
folio on the HEquality and Shawneetown quadrangles, which lie partly in
Kentucky and partly in Illinois.

LOUISIANA

In informal cooperation with W. C. Spooner and several other geologists of
Shreveport, an attempt was made by Julia Gardner to determine the relation
of certain of the geologic formations of Tertiary age of northern Louisiana to
those of corresponding age in northeastern Texas. The presence in Louisiana
of the Eagle Ford shale, a formation closely associated with the petroleum
deposits of central Texas, was definitely determined through the examination of
core samples from several wells in DeSoto, Red River, and Natchitoches
Parishes by L. W. Stephenson. Well cuttings from the recently drilled Caster
No. 1 gas well, in Monroe County, were examined by H. D. Miser and P. V.
Roundy and were found to indicate that the gas sand is of Mississippian age.
Invertebrate fossils from the Comanche formation from several deep wells in
northwestern Louisiana were identified by T. W. Stanton, and Pleistocene
mollusks from outcrops by W. C. Mansfield.

MAINE

Preparation of a folio describing the Portland and Casco Bay quadrangles,
Maine, was continued by Laurence LaForge. The geology of the area is fairly
simple but is important in that an understanding of it furnishes a key for the
interpretation of the geology of much of southern Maine.

MARYLAND

Detailed study of the geology of Carrcll and Frederick Counties, Md., was
continued by A. I. Jonas in informal cooperation with the Maryland Geological
Survey, which will issue the reports. Additional knowledge of several of the
younger geologic formations of Maryland, Virginia, and North Carolina re-
sulted from investigations by W. C. Mansfield, who prepared a paper entitled
“ Some peculiar fossil forms from Maryland,” published in the Proceedings of
the United States National Museum, and transmitted for publication * Notes
on Pleistocene faunas from Maryland and Virginia and Pliocene and Pleistocene
faunas from North Carolina.”

MASSACHUSETTS

The Boston folio was completed and revised by Laurence LaForge. The
Boston area is a striking example of a district in which some of the problems
can not be solved from information obtained within the area, and the unravel-
ing of its geology has required not only a detailed and laborious study of the
area itself but years of careful work in a considerable surrounding area. The
geology of southwestern Massachusetts has been studied by E. B. Knopf in
connection with her investigation of the southern Taconic belt in this State
and the adjacent portions of New York and Connecticut. A paper giving results
of the investigation has been prepared for publication in the American Journal
of Science. Further studies of a part of the Taconic belt in northwestern
Massachusetts and the adjacent portions of Vermont and New York have been
made by L. M. Prindle.

MICHIGAN

In informal cooperation with the Michigan Geological Survey a considerable
part of thg Paleozoic section of the State was studied by E. O. Ulrich, who also
gave special attention to the Devonian fauna. Progress was made on the
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description of the Carboniferous invertebrate fauna of the Marshall sandstone
by G. H. Girty, who spent a few days in the field collecting fossils from selected
localities.

MISSOURI

Studies of early Paleozoic stratigraphy and paleontology in Missouri, with
special reference to the Cotter, Powell, and Proctor formations, were continued
by E. O. Ulrich. Work was continued upon the report on the geology and ore
depogits of the Wyandotte quadrangle, which includes a strip about 6 miles
wide in the southwest corner of Missouri.

MONTANA

A study of metalliferous deposits in a region west and north of Helena,
Mont., was begun by J. T. Pardee. A preliminary report issued as a press
memorandum covers the Zosell (Emery), Scratch Gravel Hills, Towsley Gulch,
Seven-up Pete Gulch, Gould, Stemple, and Heddleston districts. The results
of Mr. Pardee’s investigations of the Montana earthquake of June 27, 1925,
were published in Professional Paper 147-B. He has in preparation a paper
on late Tertiary and Quaternary faults in southwestern Montana. Progress
was made toward the completion of a report on the geologic structure of the
Bearpaw Mountains and the surrounding plains area, by Frank Reeves. The
structural features are unique, for the circular mountainous area of Tertiary
volcanic rocks occupies the crest of a domed area and is adjoined on the north
and south by portions of the plains in which thrust faults lie concentrically
arranged with reference to the mountains. Recommendations for drilling for
oil and gas in the belt of faulted rocks south of the Bearpaw Mountains were
discussed by Mr. Reeves in a press memorandum. The Kevin-Sunburst oil field
and the Sweetgrass arch are described in a report prepared by A. J. Collier,
and a report on the structure and oil possibilities in the plain adjacent to the
Highwood Mountains, Mont., has been submitted for publication by Frank
Reeves. Data of value in the search for oil in the plaing around the Big
Snowy Mountains were obtained by Mr. Reeves, who made a field study of the
rocks in the mountains. Cretaceous invertebrates from the Sweetgrass arch
and the Highwood Mountains and Jurassic invertebrates from the north end
of the Big Horn Mountains were identified by J. B. Reeside, jr.,, and T. W.
Stanton. The revised report by A. A, Baker on the northern extension of the
Sheridan coal field was completed and submitted for publication. Reports on
the Ingomar anticline and the Cat Creek and Devils Basin oil fields were pub-
lished as Bulletins 786-A and 786-B.

NEVADA

A portion of the Carson Sink region, Nevada, was studied by F. C. Schrader
to complete some investigations of the region begun several years ago. Most
of the surface geology in the Chalk Mountain and Quartz Mountain districts
was mapped and the stratigraphy studied. The mines and principal prospects
in these districts and in the Gold Basin district were examined, and a pre-
liminary report on the districts was prepared for publication. Mr. Schrader
also examined the mines and prospects in the Contact district, where, since the
construction of the railroad in 1925, extensive development work is being
done on the copper deposits, which occur in a quartzite-limestone-shale series of
upper Carboniferous age and are genetically connected with Cretaceous intru-
sive granodiorite and related rocks.

In connection with field work in the Ivanpah quadrangle, several mines in
the Goodsprings district were revisited by D. F. Hewett, whose observations
were embodied in a report on the district recently completed. The survey of
the Pioche district was continued by L. G. Westgate, who mapped the surface
geology of the Panaca quadrangle and the southeastern part of the Pioche
Range. Edwin Kirk spent some time with Mr. Westgate in unraveling the
Cambrian to Devonian stratigraphic section of the region. The economic
geology of an area near Pioche was studied by Adolph Knopf, and a prelimi-
nary paper on the geology-of the district was prepared by Messrs. Westgate
and Knopf for presentation at the meeting of the American Institute of
Mining and Metallurgical Engineers in New York City. The final report is in
course of preparation. Detailed mapping of the Las Vegas quadrangle was
continued by C. R. Longwell. Fossils collected by him were studied by Edwin
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Kirk. A paper on the flora of the Esmeralda formation in western Nevada,
by E. W. Berry, was approved for publication in the Proceedings of the United
States National Museum.

NEW ENGLAND

The earthquake, usually referred to as the St. Lawrence earthquake, which
so greatly disturbed New Englanders on February 28, 1925, was but one, though
the most severe, of a series of quakes that affected a large area in the north-
eastern United States and Canada between July, 1924, and March, 1926. In
addition to the recording by seismographs, the St. Lawrence quake was noted
by the human senses in an area of about a million square miles. The causes
and effects of the earthquake were investigated by Arthur Keith, who prepared
a memorandum for the press on this subject and presented a paper entitled
“ Recent earthquakes in New England ” at the meeting of the eastern section of
the Seismological Society of America at Boston in May, 1927.

NEW JERSEY

The effects of the explosion at Lake Denmark, N. J., July 10, 1926, were
investigated by G: R. Mansfield, at the request of and in cooperation with the
Navy Department, to determine the possibilities of damage to property by
ground shock. Glacial formations and attendant features in western New
Jersey were studied by Frank Leverett, in cooperation with the New Jersey
Geological Survey. The Ordovician section in the Delaware Water Gap was
studied by E. O. Ulrich.

NEW MEXICO

The potash investigations of the year centered largely in New Mexico, where
three sites for core drilling, all in Eddy County, were selected and reported to
the Bureau of Mines as a part of the cooperative potash investigation authorized
by the Federal potash act, under which $100,000 was appropriated for the fiscal
year 1927. Contracts were made for core tests at these sites, and the drilling
of two of them was completed. The cores were delivered to the Geological
Survey for study, and portions were selected for analysis. Preliminary reports
describing the economic results of the work are in an advanced stage of prepa-
ration. Core samples from a private potash test on the McNutt permit in
sec. 4, T. 21 8., R. 30 E., Eddy County, were submitted to the Geological Survey
for study and analysis. Two press memoranda on the McNutt core test and the
Texas-New Mexico potash area were prepared by G. R. Mansfield. A paper on
‘“‘ Potash investigations in 1924,” by W. B. Lang, was published as Bulletin
785-B. The Great Eagle fluorspar mine, near Lordsburg, was visited by
E. F. Burchard in connection with a study of fluorsgpar reserves by a committee
of the Mining and Metallurgical Society of America. The manuscript of a report
on the Santa Rita district, by A. C. Spencer, is nearing completion.

NEW YORK

The study of several major problems in the part of the Taconic belt lying in
southwestern Vermont, eastern New York, and northwestern Massachusetts was
continued by L. M. Prindle, who examined the Hoosick, Bennington, Berlin,
Greylock, and adjoining quadrangles, between the parts of the Taconic belt
that have been studied by Arthur Keith farther north in New York and Vermont
and by E. B. Knopf farther south in New York, Massachusetts, and Connecticut.
A correlation chart of the exposed formations of eastern New York and Vermont
was prepared by Arthur Keith in connection with his stratigraphic and struec-
tural studies of the Taconic area. Geologic results have been obtained in the
southern Taconic area of eastern New York, western Connecticut, and south-
western Massachusetts. Although the geology of this area is complicated, much
information has been obtained on the stratigraphy, structure, and metamorphism
of the rocks. E. B. Knopf, who has worked on this problem, has written a paper
entitled “ Some results of recent field work in the southern Taconic area,” which
will be published in the American Journal of Science.

NORTH CAROLINA

A short paper on some Cretaceous fossils from North and South Carolina was
prepared by L. W. Stephenson for publication in the Proceedings of the United
States National Museum. Fossil shells were collected from several of the
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younger geologic formations of the Coastal Plain by W. C. Mansfield and W. P.
Popenoe. Some of the results of these studies are included in a paper by Mr.
Mansfield entitled “ Notes on Pleistocene faunas from Maryland and Virginia
and Pliocene and Pleistocene faunas from North Carolina,” transmitted for
publication. A brief cooperative report on an unsuccessful oil-prospecting well
near Havelock, prepared by Mr. Mansfield, was published by the North Carolina
Department of Conservation and Development. One of the important facts
recorded in this report is the depth to the crystalline bedrock (2,318 feet) which
underlies the Coastal Plain formations. A field study was made of a portion
of the proposed Great Smoky Mountains National Park of western North Caro-
lina and eastern Tennessee by Arthur Keith in connection with his resurvey of
parts of the Mount Guyot quadrangle.

NORTH DAKOTA

A paper on the Fox Hiils and Lance formations in the northern Great Plains
is being prepared by C. E. Dobbin and J. B. Reeside, jr.

OHIO

Preparation of a geologic folio on the Cleveland, Berea, and Euclid quad-
rangles, Ohio, by Frank Leverett, F. R. Van Horn, and H. P. Cushing, was
continued. A structure contour map of the northern Appalachian region in
portions of Pennsylvania, Ohio, and West Virginia was compiled by G. B.
Richardson during his studies of oil and gas fields. The glacial deposits in
eastern Ohio between East Liverpool and Kinsman were examined by Frank
Leverett in connection with comprehensive glacial and physiographic studies in
the older drift areas.

OKLAHOMA

The first colored geologic map of the entire State of Oklahoma ever published,
prepared in cooperation with the National Research Council, the Oklahoma
Geological Survey, and the geologists and oil companies of the State, was issued.
The map is an important addition to the knowledge of the geology of the United
States. It is on a scale of about 8 miles to 1 inch, measures 36 by 65 inches,
and is printed in 22 colors, with 105 separate colored patterns. The map was
compiled by Hugh D. Miser, chiefly from about 1,000 maps of parts of the State
that were obtained from numerous sources, though he visited and mapped a
few small areas. Unpublished as well as published maps were used—in fact, the
new geologic mapping not heretofore published covers more than half the State.
A revised edition of the map of the oil and gas fields, pipe lines, and refineries
of the State was nearly completed under the supervision of G. B. Richardson.
A field study has been made of the geology of the Ouachita Mountains of south-
eastern Oklahoma with a view to completing a report on the rocks and mineral
resources. The study was made by Mr, Miser, in cooperation with the Oklahoma
Geological Survey and with geologists of the State. A description of water-laid
volcanic deposits of Upper Cretaceous age in the southeastern part of the State
is contained in a report by C. S. Ross, H. D. Miser, and L. W. Stephenson,
transmitted for publication. A paper on the age of the Carboniferous rocks of
the Ouachita Mountains of Oklahoma and Arkansas has been written largely
by H. D. Miser, in collaboration with C. W. Honess, formerly a geologist of the
Oklahoma Geological Survey. A description of the fauna of the Moorefield shale
by G. H. Girty and a study of its micro-fauna by P. V. Roundy are in progress.
Sales of Osage leases at Pawhuska on September 30, 1926, and March 28, 1927,
were attended by P. V. Roundy, at the request of the Office of Indian Affairs,
to give advice concerning the adequacy of bids. A brief study of the geology
of a portion of Osage County has been made by Mr. Roundy. A geologic study
of the Stigler coal field was made by W. T. Thom, jr., to obtain information not
only on the coals but also on the gas possibilities of the area. A report giving
the results of the study has been prepared for the official use of the conserva-
tion branch. The Joplin region of Missouri, Kansas, and Oklahoma remains the
most productive zinc-lead ore district in the United States. Office work on a
report covering the richest portion of the region, near Picher, Okla., in the
Wyandotte quadrangle, and in the adjoining part of Kansas, was continued
by C. E. Siebenthal, who also prepared a contour map showing the subshale
surface from Cardin to Scammon Hill, with text discussing the principal
features, chief of which is the Commerce trough.
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OREGON

The Ladysmith iron-ore tract, the Pisgah tract, the tract of ore land of the
Oregon Iron Ore Corporation, and the Bunker Hill tract in Columbia County,
Oreg., were examined by E. F. Burchard. Methods and extent of prospecting
and character of ore were noted, analyses were obtained, and studies were
made of the possible markets for the ore.

PENNSYLVANIA

Geologic studies were made in different parts of Pennsylvania, largely in
cooperation with the Pennsylvania Topographic and Geologic Survey. A
cooperative report on the Lancaster quadrangle has been prepared by G. W.
Stose, of the United States Geological Survey, and A. I. Jonas, for the
Pennsylvania survey, and will be published by the State. A report on the
geology of Adams County by Mr. Stose will be issued by the State. A geologic
map of Pennsylvania, which is being compiled by the State survey, has been
prepared in part by Mr, Stose. In the York, Middletown, and Hanover quad-
rangles field investigations have been continued by Mr. Stose and Miss Jonas,
in cooperation with the State. The manuscripts for the geologic folios on the
Somerset and Windber quadrangles, by G. B. Richardson, and on the Fair-
field and Gettysburg quadrangles, by Mr. Stose and Florence Bascom, were
completed. Progress was made on the New Kensington folio, by G. B. Rich-
ardson ; the Bellefonte folio, by E. S. Moore and Charles Butts; and the Quaker-
town-Doylestown folio, by Miss Bascom and Mr. Stose. Several scientific
papers relating to the above-mentioned work have been prepared for outside
publication as follows: “ Summary of the pre-Cambrian geology of Pennsyl-
vania and Maryland,” by A. I. Jonas and E. B. Knopf; “ Ordovician shale and
lava in southeastern Pennsylvania,” by G. W. Stose and A. I. Jonas; ‘“Tec-
tonics of southeastern Pennsylvania,” by G. W. Stose; ‘ Possible post-Cretaceous
faulting in the Appalachians,” by G. W. Stose; “Ordovician shale of Pennsyl-
vania,” by G. W. Stose. The cooperative studies of glacial geology in Pennsyl-
vania were continued by Frank Leverett, who investigated the relative ages
of the deposits of the three glacial stages represented in northwestern Pennsyl-
vania and the distribution and character of gravel deposits in valley trains
laid down by water flowing from the ice front. These deposits constitute a
valuable source of road material. Mr. Leverett also studied glacial formations
and attendant features in eastern Pennsylvania. A structure-contour map of
the northern Appalachian region in portions of Pennsylvania, Ohio, and West
Virginia was compiled by G. B. Richardson in connection with his studies of oil
and gas fields. Stone quarries in western Pennsylvania were visited by G. F.
Loughlin, who conferred with highway engineers and others regarding the
qualities of certain stone for concrete aggregates.

SOUTH CAROLINA

A description of the geologic section at Mars Bluff, Peedee River, 8. C., a list
of fossil shells, and the description of one new species from the same section
are included in a paper entitled “Additions to the Upper Cretaceous invertebrate
faunas of the Carolinas,” by L. W. Stephenson, prepared for publication in the
Proceedings of the United States National Museum.

SOUTH DAKOTA

The oil and gas possibilities of part of the region near Edgemont, S. Dak.,
were described by W. W. Rubey in a press memorandum. Well cuttings from
the northern part of the State were examined by T. W. Stanton to determine
the age of the rocks penetrated by the drill. The Fox Hills and Lance forma-
tions in the northern Great Plains are described in a paper which is being pre-
pared by C. E. Dobbin in collaboration with J. B. Reeside, jr. Cretaceous fossil
plants from the Black Hills were studied by F. H. Knowlton and E. W. Berry
and invertebrate fossils from the same region by Mr. Reeside.

TENNESSEE

A field study was made of a portion of the proposed Great Smoky Mountains
National Park in eastern Tennessee and western North Carolina by Arthur
Keith. Western Tennessee is included in the Mississippi Embayment, a north-
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ward extension of the Gulf Coastal Plain. The geologic formations of Tertiary
age in this area have yielded large collections of beautifully preserved fossil
plants, which are described and illustrated in a report by E. W. Berry, trans-
mitted for publication. Harly Paleozoic sections in eastern Tennessee were
studied and paleontologic collections obtained by H. O. Ulrich, Charles Butts,
and R. D, Mesler. The fauna of the Ripley formation on Coon Creek, Tennes-
see, is described by Bruce Wade in Professional Paper 137, and the ores of
Ducktown by W. H. Emmons and F. B, Laney in Professional Paper 139.

TEXAS

Development of the petroleum resources of the Coastal Plain of central and
northeastern Texas has emphasized the necessity for an exact knowledge of the
oil-bearing and associated formations of that area, and several projects with
that end in view were continued. Progress was made on the preparation of a
cooperative geologic map of the State, and important additional knowledge was
gained of the surface distribution and structural and stratigraphic relations of
the Cretaceous and Tertiary formations. This work was carried on partly in coop-
eration with the Texas Bureau of Economic Geology and partly as independent
projects, by L. W. Stephenson, Julia Gardner, and C. H. Dane. The final
results will appear as maps and reports published by the Geological Survey and
by the Texas Bureau. Mapping of large areas in west-central Texas, in prepa-
ration for the proposed geologic map of the State, was continued by N. H. Dar-
ton. The Comanche stratigraphy of the Edwards Plateau and adjacent areas
was studied by T. W. Stanton in cooperation with Mr. Darton, and many col-
lections of Comanche invertebrates were identified by Mr. Stanton. The
fauna of the Cisco formation is being described by G. H. Girty, and other
Carboniferous collections were studied by Messrs., Girty and Roundy. Potash
investigations were continued in Texas chiefly by W. B. Lang, who watched
oil-drilling operations, procured samples, and obtained data for the selection of
drilling sites in Crockett and Ector Counties. A contract for drilling at the
Ector County site was closed by the Bureau of Mines near the end of the year.
Two press notices on the Texas-New Mexico potash area were prepared by G. R.
Mansfield. The new edition of the oil and gas map of Texas compiled under the di-
rection of G. B. Richardson was nearly ready for distribution at the end of the
year. The map is printed in colors and shows oil and gas fields, oil pipe lines,
salt domes, and refineries. A paper describing Upper Cretaceous water-laid de-
posits of volcanic materials in northeastern Texas, by C. S. Ross, H. D. Miser,
and L. W. Stephenson, was transmitted for publication.

UTAH

The coal resources and oil possibilities of eastern and southeastern Utah
were investigated by three parties under the field supervision of C. E. Dobbin,
as follows: Mapping of the rock formations and topographic features of the
canyon-trenched country lying between Colorado and Green Rivers was con-
tinued by a party in charge of E. T. McKnight; mapping of the rocks and
topographic features of the rugged country adjacent to Colorado River near
Moab was continued by A. A. Baker and assistants; and the investigation of
the coal resources of the Book Cliffs was continued by D. J. Fisher and party.
A final report on the Book Cliffs coal field is being prepared by Mr. Fisher,
Some of the results that were obtained during the field season of 1926 by the
McKnight and Baker parties have been embodied in a paper, “ Notes on the
stratigraphy of the Moab region,” which will be published in the Bulletin of
the American Association of Petroleum Geologists. The major geologic features
were described in a memorandum to the press. The Wasatch Plateau coal field
is described in a report by E. M. Spieker to be published as a bulletin. The rock
formations and coal near Manti and the rocks in Round Valley were studied
by Mr. Spieker. Fossil collections) from Sanpete Valley were studied by J. B.
Reeside, jr. The sedimentary rocks of the San Rafael Swell and some adjacent
areas in eastern Utah are described in a report by James Gilluly and Mr.
Reeside, transmitted for publication. The igneous rocks in the San Rafael
Swell are described in two papers by Mr. Gilluly, of which one on the analcite
diabase and analcite syenite was submitted for publication in a scientific
journal. The Green River formation has been studied further by W. H.
Bradley, who has completed two papers on the subject. One entitled “Algae
reefs and oolites of the Green River formation” will be published by the
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Geological Survey. Work on a report on the stratigraphy of the Greem River
formation in Colorado and Utah was continued. The coal and the possibilities
for oil and gas in portions of Garfield and Kane Counties are described in a
report by R. C. Moore. Further investigation has been made of the Cotton-
wood-American Fork district, which contains valuable deposits of silver, lead,
copper, and some gold and a little zinc. The report on the ore deposits has
been written by B. S. Butler; that on the general geology is being written by
F. C. Calkins. Areal mapping with a study of the stratigraphy and ore deposits
of the Stockton and Fairfield quadrangles, including the Ophir district, was con-
tinued by James Gilluly, in association with Edwin Kirk and George H. Girty
in the stratigraphic studies. The Gold Hill and neighboring districts were
studied by T. B. Nolan, who has in preparation a general report on the geology
and ore deposits of the Gold Hill quadrangle and a paper on the structure
and stratigraphy. Messrs. Kirk and Girty cooperated with Mr. Nolan in the
study of the stratigraphy and paleontology. Some silver and lead mines and
prospects occurring in Paleozoic limestone, shale, and quartzite in the Ashbrook
district were examined by F. C. Schrader, who also investigated the relations
of the Raft River Mountains uplift to that of the Contact district, Nevada. A
paper on the Kaiparowitz region, by Herbert E. Gregory and Raymond C.
Moore, a region which has long remained geologically unknown and within
which surveys were needed for the correlation of strata and structure
described in surrounding areas, was transmitted for publication. Cycads in the
Shinarump conglomerate of southern Utah were described by E. W. Berry in a
paper that appeared in the Journal of the Washington Academy of Sciences.
Fluorspar deposits near Ogden were examined by E. F. Burchard. A report
on the potash-bearing brines of the Great Salt Lake Desert, prepared by
T. B. Nolan, was published as Bulletin 795-B.

VERMONT

Stratigraphic and structural studies of the Taconic area in Vermont were
continued by Arthur Keith, and studies of a part of the Taconic belt in south-
-western Vermont, eastern New York, and northwestern Massachusetts by L. M.
Prindle.

VIRGINIA

Field investigations for a geologic map of Virginia were continued in coopera-
tion with the Virginia Geological Survey, work being done in a portion of the
Appalachian Valley belt by Charles Butts, of the Federal survey, and in the
Piedmont belt by A. I. Jonas for the State survey. Structural conditions in
the vicinity of Early Grove were found favorable for the possible accumulation
of oil and gas in commercial quantities, and a report on the locality by Mr.
Butts has been published by the State survey. A report describing a series
of fensters along the Pine Mountain overthrust has been prepared by Mr. Butts
and will be published by the State survey. A reconnaissance investigation in
the vicinity of Bremo Bluffs was made for the State survey by G. W. Stose.
E. F. Burchard conferred with officials of iron companies and examined iron-
ore deposits in Alleghany, Bland, Botetourt, Craig, and Washington Counties, in
cooperation with the Virginia Geological Survey, for the purpose of reviewing
the present conditions affecting the iron industry in the State. Investigations
of some of the younger formations of the Coastal Plain were continued by
W. C. Mansfield, who completed a paper on the Miocene stratigraphy of Vir-
ginia and another paper containing descriptions of Pleistocene faunas from
Virginia. Mr. Mansfield also reported on small collections of Miocene fossils
obtained by C. K. Wentworth northeast of Richmond.

WASHINGTON

The Latah formation in the neighborhood of Spokane, Wash., a considerable
flora from which had previously been described by F. H. Knowlton, was studied
by him in the field and additional collections made. The new species in these
collections and in others received from the Spokane Museum were described
by E. W. Berry. Collections of fossil plants were obtained from the Puget
formation by Mr. Knowlton in cooperation with R. W. Chaney, and the descrip-
tion of the Puget flora was in progress at the time of Mr. Knowlton’s death,
November 22, 1926, and has since been continued by E. W. Berry. Deposits of
iron ore in eastern Washington and of fluorspar at Keller were examined by
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E. F. Burchard, who prepared a report on the fluorspar reserves of Washington
for a committee of the Mining and Metallurgical Society. J. T. Pardee examined
dam sites on Skagit River for the water-resources branch. A short paper on
the platinum deposits of Washington was prepared by Mr. Pardee, and his
report on manganese-bearing deposits near Lake Crescent and Humptulips was
issued as Bulletin T95-A.

WEST VIRGINIA

A structure-contour map of the northern Appalachian region in portions of
West Virginia, Ohio, and Pennsylvania was compiled by G. B. Richardson in
connection with his studies of oil and gas fields. Glacial and associated physio-
graphic deposits in the Ohio Valley region of West Virginia were studied by
Frank Leverett.

WISCONSIN

Progress was made in the office review of a report on the Sparta and Tomah
quadrangles, in the Driftless Area of Wisconsin, prepared by F. T. Thwaites,
W. H. Twenhofel, and Lawrence Martin under a cooperative agreement with the
Wisconsin Geological and Natural History Survey.

WYOMING

A report on the Black Hills region of Wyoming and South Dakota that
will be of special value to those who prospect the region for oil and gas has
been partly completed by W. W. Rubey in connection with his studies of
the geology and certain structural features of the rim of the Black Hills, and
a paper on some of the structural features of the Black Hills has also been
partly written. A paper entitled “ Origin of the siliceous Mowry shale in
the Black Hills region” has been transmitted for publication. A paper
entitled “ Possible natural soda drive in the Salt Creek type of pool, and its
significance in terms of increased oil recoveries” was presented by W. T.
Thom, jr., before the petroleum division of the American Institute of Mining
and Metallurgical Engineers at Tulsa, Okla., October 12, 1926. Two papers
on Wyoming oil fields—* The geology of the Rock Creek oil field and adjoin-
ing areas in Carbon and Albany Counties,” by C. E. Dobbin, H. W. Hoots,
C. H. Dane, and E. T. Hancock, and “ The geology and coal and oil resources
of the Hanna and Carbon Basins, Carbon County,” by C. E. Dobbin, C. F.
Bowen, and H. W. Hoots—have been submitted for publication. A report
which describes the geology and the oil, gas, and coal resources of the south-
western part of the Big Horn Basin, covered by the Oregon Basin, Meeteetse,
and Grass Creek Basin quadrangles, by D. F. Hewett, was issued as Profes-
sional Paper 145. The geology of the coal fields of Wyoming is treated in a
summary paper written by Mr. Dobbin for publication in the series of technical
papers of the Bureau of Mines. A paper on the Fox Hills and Lance forma-
tions of the northern Great Plains was partly written by Mr. Dobbin in col-
laboration with J. B. Reeside, jr. A paper on the algae reefs and oolites of
the Green River formation of Wyoming and the adjacent parts of Colorado
and Utah was completed by W. H. Bradley. A geologic examination of the
south end of the Little Snake River coal field, Wyoming and Colorado, was
made by M. R. Campbell and J. B. Reeside, jr. Asphalt deposits near Baggs
were examined by E. M. Spieker, and the preparation of a report on them
was begun. Field and office studies of the physiography and glacial geology of
Sweetwater, Carbon, Albany, Natrona, Lincoln, and Fremont Counties, the Fort
Washakie Reservation, and Yellowstone National Park were continued by
W. C. Alden. Inspection of the iron-ore deposits in the Seminoe Mountains was
completed by E. F. Burchard, accompanied part of the time by T. S. Lovering.
A report on these deposits is in course of preparation by Mr. Lovering. A
report entitled “ Earthquakes in the Big Horn Mountains, Wyoming,” was
prepared by J. T. Pardee for publication in the Bulletin of the Seismological
Society of America.

FOREIGN

A_ monographic study of Miocene mollusks from Bowden, Jamaica, carried
on in cooperation with the Carnegie Institution of Washington, was completed
by W. P. Woodring, and the second and final volume of his monograph on these
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fossil shells was transmitted to the institution for publication. The first volume
was published in 1925. Collections of late Tertiary fossils from Jamaica,
submitted by Dr. C. A. Matley, former Government geologist of Jamaica, were
reported on by Mr. Woodring.

The first reported occurrence of rocks of Eocene age on the south slope
of the Andes in the State of Zamora, Venezuela, was recorded by W. P. Wood-
ring in the Bulletin of the American Association of Petroleum Geologists, as
the result of a study of material collected and submitted by N. H. Darton.
Cretaceous and Tertiary invertebrates collected by Mr. Darton in Venezuela
were identified by J. B. Reeside, jr., and Mr. Woodring.

A paper on tectonic features of the Caribbean region was prepared by W. P.
Woodring for presentation at the Pan-Pacific Science Congress in Japan.

A paper entitled “A reexamination of the lead sulphosalt keeleyite from
Bolivia ” was written by M. N. Short and Earl V. Shannon for the American
Mineralogist. !

A paper entitled “Additional data on the properties of pumpellyite and its
occurrence in the Republic of Haiti, West Indies,” was prepared by W. S.
Burbank for the American Mineralogist.

An upper Ordovician fauna from the Rocky Mountains of British Columbia
was described by Edwin Kirk.

WORK IN CHEMISTRY

The work in chemistry comprised the partial and complete analyses
of rocks and other geologic products, the identification and analyses
of minerals, the study of geochemical problems, and researches in
mineralogical chemistry. During the year 7,142 specimens were
examined ; 2,874 were identified for persons not connected with the
Geological Survey, and 4,268 were chemically or mineralogically
examined to furnish data for use in connection with problems being
studied by Geological Survey members.

More time was spent on the chemical and mineralogical study of
the potash salts of the Texas-New Mexico field than on any other
one subject, 3,055 samples taken from wells being drilled for oil in
this field having been examined. As a result of these tests a well
sponsored by private interests was drilled in search for potash about
20 miles east of Carlsbad, N. Mex., and the owners of the well gen-
erously furnished the Geological Survey with a quarter section of
selected portions of the core. The analysis and study of this mate-
rial indicated a promising prospect for a commercial deposit of
potash in this area. Thirty-five strata ranging in thickness from
10 inches to 4 feet were encountered which contained from 12 to 18
per cent of potash (K,0). One stratum which was particularly
promising consisted of two 3-foot layers containing 15 per cent of
potash, separated by only 30 inches of rock salt. Polyhalite, a
potassium-calcium-magnesium sulphate of remarkable purity, was
found in a number of the strata. One 18-inch layer containing
langbeinite, a rare potash mineral, was found at the 1,430-foot level.
Several of the thicker potash strata were composed of sylvinite, a
mixture of potassium chloride (sylvite), and rock salt. Other min-
erals identified in this core were kainite, kieserite, anhydrite, and
magnesite. This is the first occurrence noted of kainite and lang-
beinite in the American continent.

The cores from the first two wells drilled for potash under the
appropriation made by Congress for investigating potash deposits,
1927, were received and are now being chemically and mineralogically
examined by R. K. Bailey, E. P. Henderson, W. T. Schaller, E. T.
Erickson, and J. J. Fahey.
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Radioactive minerals were studied with special reference to the
determination of their geologic age by means of the lead-uranium
ratio by R. C. Wells, in cooperation with the National Research
Council’s committee on the estimation of geologic time by this
method. M. F. Connor, formerly chemist in the Geological Survey
of Canada, collaborated as guest chemist during May and June,
1927, in studying analytical methods best suited for the separation
and determination of lead, thorium, and uranium, the elements on
which the estimate of age depends. Mr. Wells also wrote papers on
evaporation from Chesapeake Bay and the element “mosandrum ”
of J. Lawrence Smith.

A minute study of polyhalite and other minerals of the Texas-
New Mexico salt field, including a research into their origin, was
made by W. T. Schaller. He also conducted laboratory and field
investigations on the study of the origin of pegmatites and described
in an article published in the American Mineralogist a new com-
mercial boron mineral, called kernite, from California.

A bibliography and description of chemical work done during the
year having a bearing on the problem of sedimentation was pre-
pared by George Steiger for the committee on sedimentation of the
National Research Council. Experimental laboratory work on the
disintegration and solubility of Indiana limestone was also done by
Mr. Steiger.

The problem of the formation of hydrocarbons from plant and
animal remains was studied experimentally by E. T. Erickson, who
also did some work on the separation of small quantities of the
platinum group of metals.

WORK IN PHYSICS

Investigations of deep-earth temperatures and molecular geo-
physics occupied most of the time of the two physicists.

In the investigation of deep-earth temperatures C. E. Van Orstrand
completed a summary of observations made in foreign countries and
prepared memoranda for the press on the subject of the utilization of
the earth’s internal heat and the possible use of temperature measure-
ments in prospecting for oil. A somewhat extended paper on the
“Interpretation of earth temperatures” was published in the Oil and
Gas Journal. In the absence of the usual allotment for field work, the
National Research Council supplemented the work of the Geological
Survey by the appointment of three research assocaites, one each at
the Universities of Oklahoma, Texas, and California. During Febru-
ary and March Mr. Van Orstrand visited each institution, the field
expenses being paid by the council, for the purpose of giving advice
and instruction in regard to the construction of the necessary appa-
ratus and the method of procedure in making the observations. Some
work was done in the field of mathematical statistics relative to the
representation and interpretation of petroleum production curves
and the mathematical representation of the distribution of grain
diameters of a sand. A paper entitled “ Mathematical representa-
tion.and interpretation of petroleum production curves” was pub-
lished in the Oil and Gas Journal, and a short paper on the analyti-
cal and graphic representation of the arithmetic, geometric, and
other means was completed.
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In the field of molecular physics P. G. Nutting continued his work
on the physical properties of silts and sands related to the recovery
of petroleum in spent fields, held two conferences with operators
in the Bradford field of Pennsylvania on field tests of the soda
and other processes of petroleum recovery, investigated the funda-
mental laws governing adhesion and movement of fluids through
porous solids, made numerous tests of sands and silts, developed
improved test methods, answered numerous inquiries relating to the
soda process, and published a number of papers bearing on these and
related subjects. The results of the first field tests of the soda
process for petroleum recovery, initiated in the summer of 1925, have
been so encouraging that two of the leading producers have for
some time been putting soda in all their recovery wells, and three
others are now preparing to do so. These and other producers have
constantly called on Mr. Nutting for advice as to the best concentra-
tion and amount of solution to use, the rate of introduction into
the wells, the best backing pressure, and other problems concerned
in the development of the field technique of the process. Many
special problems have been solved in the physical laboratory, includ-
ing the effect of carbonates and sulphates in the sands and of coatings
of oxides and silicates on the sand grains on the movement of oil
and soda solutions through them. To forestall innumerable inquiries
three general papers were prepared—one on the best field practice,
one on the physical and chemical principles underlying the proc-
ess, and one on the development of the soda process, the results of
field tests, and the patent situation to date.

An intensive study has been made of the forces of adhesion and
adsorption between liquids and solids and between solids wet with
liquids. Molecular physics in general, and selective adsorption in
particular, are the keys to many important geologic changes, and
a good beginning is being made in uncovering fundamental prin-
ciples and data.

A small amount of office space in the physical laboratory has
been assigned temporarily to F. C. Weaver, who is conducting an
investigation, under the auspices of the National Research Council,
on the thermal conductivity of gases. The investigation has for its
object the determination of certain fundamental constants which
when determined will provide a simple means of gas analysis, includ-
ing the determination of the gaseous products of combustion, the
gaseous content of rocks and minerals, and in particular the helium
and hydrocarbon content of the natural gases found in the oil fields.

ALASKAN BRANCH
Purrip 8. SmitH, Chief Alaskan Geologist
FUNDS

The funds used by the Geological Survey in its Alaska work are
provided in two items in the general act making appropriations for
the Interior Department. One of these items reads, “ for continuation
of the investigations of the mineral resources of Alaska * * *)
In this act for the fiscal year 1926 the amount was $72,000; for
1927, $50,000; for 1928, $60,000. Each of these appropriations was
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available immediately on the passage of the act in which it was
contained. The other item is an allotment made from the appropri-
ation “ for the enforcement of the provisions of the acts of October
20, 1914, October 2, 1927, February 25, 1920, and March 4, 1921,
and other acts relating to the mining and recovery of minerals on
Indian and public lands and naval petroleum reserves * * *7”
Allotments under this item are available only during the fiscal year
specified. In the fiscal year 1927 the allotment for this kind of work
in Alaska was $19,500. The two types of work indicated will be
described for conveniences as the mineral-resources work and the
mineral-leasing work.

MINERAL-RESOURCES WORK

Expenditures during the fiscal year beginning July 1, 1926, to
June 20, 1927, from the 1926-27 appropriation may be distributed
among the following major heads:

Eaxpenditures from funds appropriated for mineral-resources investigations in
Alaska for the fiscal year 1927

Projects, season of 1926 Rt Bod MIGd PR 7 Bl B0 LIRS ! $6, 150
Projects, season of 1927 L il 6, 815
Administrative salaries 4,375
Other technical salaries 24,160
Other clerical and drafting salaries 6, 565
Office maintenance and supplies 1,935

50, 000

Only the amounts expended from the appropriation for 1927 are
tabulated above, but most of the projects included in the item for the
season of 1926 were started in the previous fiscal year, and $16,735
was put into the start of these projects from funds carried in the
appropriation for 1926. Similarly only a beginning of the projects
included in the item for the season 1927 was made during the fiscal
year 1927, and $18,485 additional has been allotted from the appro-
priation for 1928 to complete them. These items do not include any
charge for the technical services of the personnel assigned to these
field projects and paid from the appropriation for 1927. Of this
amount $19,630 was for the technical services of the personnel
assigned to the projects of 1926 and $4,530 for those assigned to the
projects of 1927. In addition technical salaries to the extent of
$6,080 were paid from the appropriations for 1926 for the projects
of 1926, and an amount estimated at $19,685 will be required from
the appropriations for 1928 to complete the projects of 1927.

PRINCIPAL RESULTS OF THE YEAR

The principal results of the field investigations during the year
have been the mapping both geologically and topographically of
about 7,250 square miles of country. All of this except 350 square
miles is country that had not been hitherto surveyed. The 350 square
miles represents mapping in more detail of country that had hitherto
been mapped on a much smaller scale on only exploratory standards.
The following table indicates the area covered by surveys that have
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been made in Alaska up to the present time by the Geological Sur-
vey. No report is made for the field season of 1927, because all the
parties are out of communication, and it is not practicable to give
the precise area surveyed up to the end of the fiscal year. This,
however, is offset for all practical purposes, because for the field
season of 1926 all of the area surveyed is reported, even though the
work in it was commenced in the fiscal year 1925. In this way the
amount of work done in the fiscal year 1926 on projects of 1926 pre-
sumably balances the amount of work that was done on the projects
of 1927 during the fiscal year 1927. ;

Areas surveyed by Geological Survey in Alaska, 1898-1926, in square miles

Geologic surveys Topographic surveys
Recon- Detailed
Field season tErxp%orgl- Recon- | Detailed tgxngé:l-e naissance | (scale

f, 53(')0 %%0 © | naissance (scale 1: 53700 000 (scale 1:62,500,

1'6“25 000 or (scale 1:62,500 1:625,000. ér 1:250,000, 25, 50, or

1:1,000,000) | 1:250,000) | orlarger) |yiy*aq b0 | 200-foot | 100-foot

g O contours) | contours)
IVOB-1026: .. bt eooienn oo 75, 500 154, 505 5,977 55, 980 190, 150 4, 066
S0 PSS SR RO e —350 G |cemssnsanes —350 . N S
75,150 161, 755 | 5,977 55, 630 197, 400 4, 066

Percentage of total area of ; i
BSRRE . i st el 41.1 43.5

In this table only the net areas surveyed are listed in the appro-
priate columns and there is no duplication of areas under “ Geologic
surveys ” or under “Topographic surveys,” although of course there
is duplication between these two sets of surveys, the geologic and
topographic work having been done in substantially the same
areas. In other words, when a map on a reconnaissance standard,
for example, includes an area formerly mapped on an exploratory
scale, the entire area is included in the column of reconnaissance sur-
veys and the appropriate amount is deducted from the area previ-
ously reported as having been mapped on an exploratory scale. It is
for this reason that a deduction is shown in the column for explor-
- atory surveys. The necessity for remapping some areas on a more
detailed scale is apparent. For many areas in Alaska exploratory
mapping is all that is warranted for some time. For others it has
been necessary to do the more rapid and less expensive exploratory
work to meet urgent demands for immediate information, with the
intention that in selected areas or as funds and personnel could be
made available the more detailed surveys would be made. Even a
reconnaissance survey is entirely inadequate for many types of in-
vestigation, and unquestionably more detailed maps and reports
should be undertaken in the areas that are of economic importance.
The fact, therefore, that at present a little more than two-fifths of
Alaska has been mapped on some scale does not tell the entire story.
Much of the area now covered only by exploratory surveys should be
resurveyed on a reconnaissance scale, and some of the area mapped on
a reconnaissance scale should be remapped on a detailed scale. The
inadequacy of information on which to base sound business enter-
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prise in a region where the best maps available are on a scale of 4
miles to the inch is apparent not only to engineers but to all business
men. At the rate at which the work is now being conducted it will
be more than half a century before maps on even exploratory or
reconnaissance scales will be available of those parts of the Territory
that hold promise of commercial development.

PUBLICATIONS

During the year seven Alaskan reports have been issued. Thirteen
reports that have been completed by the authors and approved for
editing or printing are now in various stages of publication. Six
reports are in active course of preparation, and several other reports
have been begun, but additional field work will be required before
their completion, and the time of publication is remote.

PROJECTS OF THE SEASON OF 1926
The projects carried on during the season of 1926 were distributed through

all parts of the Territory and dealt with a wide range of subjects connected
with the development of the mineral resources of Alaska.

Approximate cost and distribution of work for the field season of 1926

Appropriation for | Appropriation for
1926 . 1927
Region Total

Expenses| Salaries | Expenses| Salaries

Southenstern Maska, ..\ . (2 F  fe LU0 $450 $575 | $1,140 | $3,815 $5, 980
Copper River_ . __________ AL E B CRC| (SRS 210 640 850
Alaska Range. S 4, 300 1,085 1,085 6, 395 12, 865
Nukopg Lo tavs T T i 4,115 800 1,815 3,150 9, 800
Northern Alaska.__ 7,870 3,620 1, 400 3,840 16, 730
QGeneral ... ______ L MRS (Sl L 500 1,340 1,840
o { R SRS N e I DS el TP @ 1,925 1,925

16,735 6, 080 6, 150 21,105 50, 000

s Includes $1,475 clerical salaries.

The work in southeastern Alaska was all related to the airplane mapping of
that region that was carr ed on in 1926 by the Navy Department in response
to a request from the Geological Survey. The items listed in the foregoing
table do not include $7,000 that was turned over to the Navy from an earlier
appropriation for the necessary photographic supplies, nor does it include any
of the expenditures made by the Navy. It includes only the salary and ex-
penses of the Geological Survey representative, R. H. Sargent, topographer,
who accompanied the expedition, and certain of the office expenses and salaries
connected with printing the films and preparing them for use in map com-
pilations from the pictures. This work was continued during the entire win-
ter, and an additional allotment from the funds for projects of 1927 was made
for it. The Navy expedition accomplished noteworthy results, and the whole-
hearted cooperation of the many Government organizations that made this
work a success is gratefully acknowledged.

The work in the Copper River region was of a general character and was
directed principally toward the determination of the conditions under which
the copper deposits of that area occur. This work was done by Fred H.
Moffit in the course of the general investigations of the mineral resources of
Alaska.

Combined geologic and topographic surveys were made on the eastern flanks
of the Alaska Range in the vicinity of Skwentna River by a party in charge of
S. R. Capps, geologist, and K. W. Trimble, topographer. Through cooperation
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with the Alaska Railroad the transportation of the party from Anchorage to
the mouth of Skwentna River was facilitated, and through the .generosity of
William N. Beach, who supplied an extensive pack train at a merely nominal
charge, the cost of the work was reduced about $4,000. No new areas
of mineralization were discovered, but the geologic observations brought to light
many data on the history of the region, and the topographic work affords
reconnaissance maps of over 1,000 square miles.

North of Yukon River, in the unmapped valley of Sheenjek River, a com-
bined geologic and topographic party in charge of J. B. Mertie, jr., geologist,
with J. O. Kilmartin, topographer, did reconnaissance mapping. Unfortunately,
one of the camp assistants was injured in the course of the work, so that it
was necessary to make a short season and return to Fort Yukon for medical
attention. In spite of the early close of this work about 1,200 square miles
of hitherto unsurveyed country was mapped, and its principal geologic features
were determined.

The work in northwestern Alaska was a continuation of the surveys first
started in 1923, principally at the request of the Navy Department and at that
department’s expense, to determine the possibilities of petroleum in naval
petroleum reserve No. 4. Although the Navy Department decided not to allot
any more money to that work for the season of 1926, there were many points
concerning the geology of the reserve and contiguous area that the Geological
Survey felt required further examination before its task of exploring the
region could be considered reasonably complete. A party consisting of Philip
S. Smith, geologist, and Gerald FitzGerald, topographer, left for this region in
February, 1926, and continued work there until late in August, when the last
vessels which could be counted on for transportation left for the season. As
a result of this work the geology and topography of an area of about 5,000
square miles was surveyed. Although this project cost more than any of the
others that were undertaken in the season of 1926 and was in a most inaccessi-
ble region, where costs might be expected to be especially high, the extremely
long season that was utilized and the consequently greater area covered made
the unit cost of the work unusually low.

The work here grouped under general investigations includes a number of
special studies. Among these may be mentioned the work done by F. H. Moffit
relating to the general situation of the mineral industry in Alaska with a view
to assisting in keeping track of the new work in progress and determining
places in which further surveys would be most likely to bring productive
results. Paleobotanic studies were made by C. A. Hollick with the aim of
assisting the geologist in the correlation of coal-bearing beds in northern
Alaska. Studies were made by J. B. Mertie of the igneous rocks which are in
many regions the source of mineralization that has produced deposits of
commercial value. In addition Mr. Mertie spent considerable time in the
revision of a manuscript covering earlier work in northern Alaska.

In connection with the study of the Silurian fauna two new genera have been
described by Edwin Kirk, in a paper to be published in the Proceedings of the
United States National Museum. The description of the Permian fauna has
been begun by G. H. Girty. Later Mesozoic invertebrates from northern Alaska
were identified by J. B. Reeside, jr., and Triassic invertebrates from northern
Alaska and Chitina Valley by T. W. Stanton.

Although no direct field expenditure is incurred for the collection of data
on the production of minerals and ores, all the field geologists and engineers of
the Geological Survey who are engaged in Alaskan work contribute much
material as a by-product that would require the expenditure of several thousand
dollars if the same data were collected as a separate investigation. As it is,
the only expense of this work is part of the time of a clerk and about a month
of the time of the chief Alaskan geologist. The result of this annual canvass of
the mineral industry is a preliminary estimate of the production for the calendar
year, issued on the succeeding January 1, and a more complete report issued as
soon thereafter as final figures for the mineral production are available.

PROJECTS FOR THE SEASON OF 1927

The projects undertaken during the field season of 1927 have been under way
only a short time at the end of the fiscal year, and all the parties are out of touch
with any ordinary means of communication, so that it is not possible to make a de-
tailed statement of the work actually accomplished during the fiscal year or the

68392—27——3
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precise cost of the work. The following table, however, sets down in summary
form the areas in which the work is being done, the amounts allotted to the field
work, and an estimate of the amounts for salaries that will be required for the
surveys and for the necessary office work in completing for publication the
maps and reports that will be prepared as an outcome of that work. In es-
timating the salaries it has been assumed that the work will be completed by
the 1st of May, so that the field personnel will be available to start on the
field projects of 1928 by that time; otherwise approximately $3,700 additional
for technical salaries will be required.

Approximate cost and distribution of work for the field season of 1927

Appropriation for | Appropriation for
1927 1928
Region Total

|
Expenses| Salaries Expenses| Salaries

BeYa) ot SN LR ETR R S e S T $5675 $575 $1,925 $3,070 $6, 145
AlpSRaBarinRiIf b oo b e R et 1, 800 1,445 6, 200 8,170 17,615
Sedlb ] 2o S S W st B < Sl inie " SRR S 4, 250 2, 510 2,750 6, 420 15, 930
Airplafe map compuiation. ... e rmessreshas cemalberamsmmnsmannemrome] B8O | nm o 6, 8

Geperalid _ Jo, Siplfe Sl L. 1,575 2,575
Mineral resourees. ... seicaibosaatoadcokcusantodnans ¢ 1,950 1,950

21,185 51, 000

@ Includes $1,500 for clerical services.

The projected work in the Copper River region has been planned to gather
data regarding the geology of part of the Nizina and Chitina Valleys. Only
a small party, in charge of F. H. Moffit with one camp hand, has been assigned
to this work. This survey is necessary to correlate certain of the investiga-
tions that have been made in the region in earlier years, and to supplement
those more general observations by studying certain areas in greater detail
and by visiting new areas. All these studies are directed toward solving the
geologic conditions relating to the formation of the copper ores of the dis-
trict, and aiding in determining the geologic history of that part of Alaska.
Mr, Moffit will also collect data regarding the general development of the
mining industry in the Copper River region and will visit such operating mines
as time and other conditions permit.

In the Alaska Peninsula the work planned is practically a continuation of
the surveys made at the head of Skwentna River in the season of 1926. A com-
bined geologic and topographic party in charge of S. R. Capps, geologist, with
R. H. Sargent, topographer, left in May to carry on this work. The party
planned to land on the west side of Cook Inlet and to survey the route west-
ward to the mountains. On reaching the mountains connection with the sur-
veys of 1926 will be effected if practicable, and the rest of the season will be
spent in covering as much of the unmapped area as time and other conditions
permit. This is a region about which practically nothing is known except that
there is a broad lowland between the coast of Cook Inlet and the foothills,
west of which are high, rugged mountains, many of which support glaciers.
It is believed that mineralized rock similar to that found in other points along
the Alaska Range may also occur in these mountains. Part of the lowlands
are undoubtedly underlain by coal beds.

Geologic and topographic surveys to cover parts of the unexplored region
north of the Yukon have been approved. These surveys will connect with the
earlier surveys made in part of the Chandalar River valley and will be car-
ried through as much of the country to the north and east as practicable, so
as to join with the surveys made in the season of 1926 on Sheenjek River. In
order to take advantage of the better traveling conditions that are found
before the snow disappears, Gerald FitzGerald, topographer, left in February
to go by the usual routes to Fairbanks, and thence overland to Fort Yukon,
where he procured the necessary supplies for a six-months field season. Ac-
cording to the plans Mr. FitzGerald and the outfit were then to proceed over
the snow to a suitable place on the East Fork of Chandalar River and thence
to distribute the supplies in convenient caches for use during the summer.
With the opening of navigation J. B. Mertie, jr., geologist, in charge of the
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party, went by the usual routes down the Yukon and after picking up sup-
plies and equipment at Fort Yukon proceeded up Chandalar River to joim
Mr, FitzGerald. The region is so little known that no forecast of what the
party will find in it can yet be made, but presumably parts of the region are
mineral bearing.

Work on the task of compiling maps from the airplane pictures taken by
the Navy Department has been kept continuously under way, and an additional
allotment has been made from the appropriation for 1928 to cover the cost of
preparing the photographs and taking from them the essential data to be incor-
porated in the maps.

The only work of a general character that was to be done in the field season
of 1927 is a general survey of the mineral industry, especially in the south-
western part of Alaska. This work was assigned to Philip S. Smith, who left
Washington June 26 to study certain of the mining camps in Seward Peninsula.
and along the southwestern part of Yukon River.

SALARIES AND OTHER EXPENDITURES

The item for other technical services includes all payments made for salaries

of the permanent technical force of geologists and engineers. It covers all time
spent on various projects, exclusive of administrative duties.
* There has been a material reduction in the technical personnel employed
during the season of 1927. This has been caused by the small amount of funds
available, which has made it necessary to dispense with all but two topogra-
phers. Even a further reduction in field activities would have been required had
not a furlough of five months been granted to one of the topographers. The cur-
tailment resulted in setting free some funds, but was probably a greater loss
to the Government than the total saving, because important work had to be
laid aside or handled less efficiently by others not so conversant with the details,
all of which took more time and gave less sure results. Furthermore, the neces-
sity for all the highest-grade men doing many minor jobs because of the virtual
elimination of assistants of lower grades and salary slowed up the work and
doubtless made the unit cost higher.

The item for administrative salaries covers only those salaries that are related
to the administration of the branch as a whole. The amount expended for
administration is unusually low because, owing to the shortage of funds, it has
been necessary to eliminate as much administration as possible and use the
customary administrative officers on field projects.

All the clerical and drafting work is performed by one chief clerk, one as-
sistant clerk, and one draftsman. Part of the time of the chief clerk, Miss
L. M. Graves, was spent in branch administration. About three-fourths of the
time of the assistant clerk is devoted to the preparation of the statistical inquiries
relating to the annual mineral production of the Territory and tabulating and
computing the results from the replies to these inquiries. The clerical personnel
is entirely too small to handle the large volume of work, so that only the most
pressing matters can be attended to, and many jobs that might better and
more cheaply be done by a clerk must now be done by the technical members
rather than incur the otherwise inevitable delay.

The miscellaneous expenses for the operation of the branch are comparatively
small and do not include any items directly required in connection with the
field projects, such as equipment and supplies, which are charged directly
against the specific projects for which they are bought.

MINERAL-LEASING WORK

The mineral-leasing work in Alaska was conducted from an allot-
ment of $19,500 from a separate item in the appropriation for the
Geological Survey. In order that the policies and practices that have
been developed for handling the much larger volume of similar work
in the States should be maintained so far as they are applicable or
appropriately modified to meet Alaskan conditions and in order to
utilize the existing agency that is conversant with Alaskan affairs,
the general administration of the leasing work in Alaska rests
jointly with the conservation branch and the Alaskan branch. For



34 FORTY-EIGHTH REPORT OF GEOLOGICAL SURVEY

the conduct of the field work an office is maintained at Anchorage,
Alaska, in charge of B. D. Stéwart, supervising mining engineer,
with a staff of two other engineers, together with the necessary
clerical assistance. During the fiscal year 1927 the following was
the approximate distribution of funds expended by this office:

Administratiye salarvles oo oo S L $3, 500
Other technical salaries____________________ 12, 000
Clerical salaries =y — 1,500
Field and office expenses_ oo 2, 500

19, 500

Much of the time of the administrative officer in Alaska is given
to field work and other duties not regarded as strictly administrative
in character, so that only a proportional part of the salary is charged
as a direct administrative expense and the rest is included in the
item “ Other technical salaries.”

The principal leasing activities during the year centered around
the coal-mining operations along the line of the Alaska Railroad in
the Matanuska and Healy River fields. Here the work of the
Federal engineers served not only to take care of the Government’s
direct interest in its various leases but also to assist the operators
with sound technical advice, which enabled them to solve some of
their problems and was thus of indirect benefit to the Government
and the mining industry. Investigations were also made during the
year in the Porcupine region, Hyder district, and part of the Ketchi-
kan region of southeastern Alaska; in the Teikel region, north of
Valdez; in the Port Wells district and other parts of the country
adjacent to Prince William Sound; in the Kenai district; in the
vicinity of Fairbanks; at many places in the Kuskokwim Valley;
and in most of the mining districts of Seward Peninsula.

In addition to the principal assigned work of this group of engi-
neers, their familiarity with mining matters throughout many parts
of the Territory and their availability for consultation enabled them
to give much valuable information and advice to many of the Federal
and Territorial agencies in Alaska as well as to many individuals,
including the Alaska Railroad, the Forest Service, the governor,
members of the Territorial legislature, and many operators and pros-
pectors. The Alaska office also acts as a local distributing office for
handling publications of the Geological Survey and assists in fur-
nishing the main office with information on many phases of the
mineral industry.

The Alaska office was one of the activities transferred to the
Geological Survey from the Bureau of Mines when that bureau was
taken over into the Department of Commerce at the beginning of
the last fiscal year. One of the reasons for that change was that
economies of operation might be effected. It has not yet been prac-
ticable to put into effect many of the changes that would produce
closer coordination between the two types of work carried on by the
Alaskan branch, because both appropriations have been materially
reduced, so that the work could not be maintained even on its former
scale. It is planned, however, that when funds are available fuller
utilization of this office in the regular mineral-resources work of the
Alaskan branch will be made and that it will participate in many of
the activities now carried on under the other appropriation.
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For the field season of 1927, the beginning of which is financed
from 1927 funds and the later part from 1928 funds, there will
be some further curtailment, as only $14,500 has been allotted
for this work from the 1928 appropriation. This amount will be
barely sufficient to pay the salaries of the permanent force engaged
in leasing work with a small allowance for the maintenan-e of the
office and the necessary traveling expenses. The present plans, there-
fore, contemplate the continuance of only the most pressing of the
investigations and will doubtless necessitate even further reduction of
personnel if the essential duties are to be performed. Under these
conditions no broad, systematic scheme of investigation can be
planned in advance, but instead only a few of the specific jobs as they
arise can be given attention.

TOPOGRAPHIC BRANCH
C. H. BirpseyE, Chief Topographic Engineer
ORGANIZATION AND PERSONNEL

The organization of the topographic branch at the end of the year
remains unchanged except that J. H. Wheat, topographic engineer in
charge of section of photographic mapping, has succeeded T. P.
Pendleton, who resigned.

The technical force at the end of the year comprised 1 chief topo-
graphic engineer, 3 senior topographic engineers in charge of divi-
sions, 12 topographic engineers, 2 geodetic engineers, 2 topographic
and geodetic engineers, 122 associate, assistant, and junior topo-
graphic, geodetic, or cartographic engineers, and 27 engineering field
aids1 arﬁd draftsmen, a total of 169. The clerical force comprised
13 clerks.

EXPENDITURES

Appropriations and expenditures for topographic surveys for the fiscal year
ended June 30, 1927

Repay-
Appropria- | ments for
tion, topo- | work per- | Total Fed- | State cooper- Total

State or project graphic sur- | formed for | eral funds | ative funds | funds

veys other Fed-
eral units
Appropriations and allotments..____ $451, 700. 00 | $43,831.75 | $495,531. 75 | $409, 393. 70 | $904, 925. 45
Credits on account of refunds......._ 1,358.94 573. 05 19305000 e 4 S o 1,931.99
Total funds available_.__._.____ 453,058.94 | 44, 404. 80 497,463.74 | 409,393.70 | 906, 857. 44
Expenditures:
ATABAIMIAS - oL S st 16, 219. 51 16, 219. 51 13,938. 21 30, 157. 72
9Lyt IR S B 24,003. 11

29, 160. 74 25, 000. 00 54, 160. 74
4

Arkansas oo oo o 43.33 i n T 43.33
Qaliitma. . o 26, 242. 34 31, 335. 20 14, 000. 84 45, 336. 04
Colorado- - 17,951. 88 17,951. 88 14,714. 43 32, 666. 31
Dela\\(are , 230. 16 9, 230. 16 2,915. 25 12, 145. 41
Georgia. . 561. 18 561. 18 1,073. 60 1, 634. 78
Hawaii 24, 606. 39 24, 606. 39 19, 001. 86 43, 608. 25
Idaho 3,631. 46 9, 170,68 | a-v inas o umas 9,170. 65
Hlinois 40, 938. 74 40, 938. 74 53, 049. 67 93, 988. 41

owa_ . 1, 466. 98 -+ 1,466.98 1, 434. 67 2,901. 65
Kansas._ . 5,838.93 BR3BOB I - S 5,838.93
Kentucky- - 49, 323. 41 49, 323. 41 49, 998. 30 99, 321. 71
Maine. ... 5, 580. 87 5, 580. 87 7,048. 46 12, 629. 33
Michigan 17, 844. 38 17, 844. 38 19, 166. 41 37,010. 79
Missouri. 16, 241. 20 16, 241. 20 13, 500. 05 29, 741. 25

T e e ST 1,038.78 | 1038 78 | ] 1,038, 78
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Appropriations and ewpenditures for topographic surveys for the fiscal year
ended June 30, 1927—Continued

I Repay- |
Appropria- | ments for f
State or project tion, topo- | work per- | Total Fed- | State cooper- Total
3 proj graphic sur- | formed for | eral funds ative funds funds
veys other Fed- |
eral units
Expenditures—Continued.
New Hampshire.._....._....._. $9, 804. 49 | $11, 845. 59 $21, 650. 08 $25,089.93 | $46, 740. 01
New Mexico.. 130. 72 130. 72 3, 000. 00 3, 130. 72
New York.. 10, 153. 38 10, 153. 38 20, 000. 00 30, 153. 38
North Dakota 10, 451. 69 10, 451. 69 15, 983. 80 26, 435. 49
Oklahoma.. 841.28 .. 84128 |occnapenncmin 841.28
Oregon. ... 5, 338. 37 7, 576. 64 2,307.76 9, 884. 40
Pennsylvania. 29, 857. 90 29, 857. 90 29, 750. 51 59, 608. 41
Tennessee.- - . 15, 300. 7 15, 300. 70 11, 529. 03 26, 829. 73
‘Texas... 18, 095. 93 18, 095. 93 21, 277. 03 39, 372. 96
Utah. . 6, 108. 87 6, 108. 87 7, 056. 98 13, 165. 85
Vermont_ - 1, 792. 04 1, 792. 04 5, 098. 62 6, 890. 66
Virginia. .. 11, 573. 10 11, 573.10 15, 612. 81 27,185.91
‘Washington. 5,915. 77 5,915. 77 1,476. 59 7,392. 36
West Virginia. 2, 960. 55 3 .
Wisconsin._._._. 16, 834. 01 2
Books for library.-. 147.17 A
Computing.... 63 794.55 | L
Contingent. . ot 6, 057. 24 A
Field distribution offices. 1, 003. 33 5
Field instruments.._.. @ 2,085.35 3
Field stationery. .. @ 150. 00 .
(Geographic names. 3, 826. 36 3
Inspection and editing. 64, 139. 34 L
Map information.___ 3, 199. 38 .
One-millionth maps. 8, 275. 57 3
Miscellaneous repPay - - oo cceoeocloccmccooeeeee 14, 531. 26 )
Office salaries.._._.___. e 5,404, 44 404. 5,404. 44
Photographic mapping. . a 855, 29 855. 29 855. 29
ReliolmBpas. 2. Lol o LY T 1,413.89 1,413.89 1,413.89
Total expenditures. . ......____ b 446, 273.36 | 44, 404.80 490, 678. 16 900, 071. 86
Budget reserve- ... b 800,00 L. o sinassans 5. 800. 00 , 800. 00
Unexpended balance.mme meercecnonnn O85p8 ] L 985. 58 985. 58
453,058.94 | 44,404.80 497, 463. T4 409, 393.70 | 906, 857. 44

= Represents 26 per cent of expenditure; balance of 74 per cent included in charges for State cooperation
b $381,511.83 expended on State cooperation.

GENERAL OFFICE WORK

General office work consisted in the inking and inspection and
editing of the topographic field sheets prior to their submission for
reproduction and in the computation and adjustment of the results
of control field work. The preparation of a new base map of the
United States was completed. A map of the Tacna-Arica area was
prepared for the Department of State, and a map of the town of
Arica was made for the Boundary Survey Commission. Cooperation
with the Air Corps, United States Army, was continued whereby
aerial photographs were furnished for use in topographic mapping.

SUMMARY OF RESULTS

The status of topographic surveys on June 30, 1927, is shown in
the following table:



New topographic surveys in the United States, July 1, 1926, to June 30, 1927, and total area surveyed in each State

Mapped in fiscal year (slqua}rf tmiles) for publication on T%g%if?&?@ggg% 2 motar | P :égegft- River THAL
S scale of 1 to— : area sur- + T,
I et -
i 9 |mopoed | o | voys, | spirt | NS €08
State .cozl 0“1 —_— to June | 2200 |scale 1:| levels | 2R | 80 o
ooty 30,1027 | oS0 | 31,680 | (miles) | (e (Tl
68 Revi-| Resur-| New | (square PDed | (inear :
12,000 | 24,000 | 31,680 | 48,000 | 62,500 | 125,000 | 250,000 | ‘it ™| SRV | IOE | A to J’%g; hiles) pied
o A

Alabama._ . 20 Lismssfemmnationlimsssutasuanass) | 10 larwaarasfusesssonlsrvinalosaumas 769 21,240 40.8
Arizona. . 5,25 100 |ovonosiinmmalsemmsisfimascaas] 1830 liaccsmantoandttaalguana]cnncas 1,426 58, 398 51.3
Arkansas._ . 40.3
California.. 79.0
Colorado.____ 53.0
Connecticut 100.0
Delaware.._._.._ 100. 0
District of Colum 100.0
Florida_... 8.0
Georgia...ccoauia 41.9
Idaho..._ 35.7
Ilinois. . 50.7
Indiana.. 10.1
Towa.... 22.9
Kansas._... 78.0
Kentucky. 54.8
Louisiana.. 18.2
Maine_.._. 37.0
Maryland__. 100.0
Massachusetts. 100.0
Michigan___. 21.3
Minnesota. 8.7
Mississippi 8.3
Missouri.._. 62.1
Montana.. 28.5
Nebraska.. 35.0
Nevada.. 40.3
New Ha 66. 6
New Jersey-... 100.0
New Mexico. 33.0
100.0
36.2
16.0
100.0
57.0
3L0
76.0
100.0
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New topographic surveys in the United States, July 1, 1926, to June 30, 1927. and total area swrveyed in each State—Continued

Mapped in fiscal year (slquf}r{a miles) for publication on T?»ltsilaf r;;;n éﬁﬁi‘?em Total P:égegft' River Trian
Publication e miles) mired | total | Sur- | | Transit| gula-
pped veys, | Spirit 5
State contout toJune | 2reBOof |qcaje1: | Jevels | trav- | tion
7 interval 30; 1027 State 31 680 (mi]e&) erse [stations
i 12,000 | 24,000 | 31,680 | 48,000 | 62,500 | 125,000 | 250,000 | Revi-| Resur- | New | (square | 2Pbed | (linear g
X g g ) g g g g sion | vey |survey| miles) | 50°[05° | miles) Dy
; )
South Carolina___________. 13,737 M3 .
South Dakota__ .. 19, 243 24.8 | _.o....
Tennessee. ... 22, 950 e A 0 INCRT e
e I
s , 0 £ e e
¥Vermont........... 7,264 B0 e
TS el e 37, 546 88.0 1.cnian
Washington________ 34, 534 D00
West Virginia______ 24,170 100:0 |-
Wisconsin____...... 17,376 L0
i L PN T 30, 102 B0 s oo
Total continental
United States (ex-
clusive of Alaska)__|.____..._.____ 84 | 1,013 894 143 | 13,813 840 120 | 983 | 1,990 | 13,934 1,294, 853 42.8 300 | 5,170 | 3,287 38
G5 £ TR 7 AT SO R ST R PR (! NSV ] PIRIURET . 20) SRR RSO 696 5, 686 882 s i S R ST

8¢
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FIELD SURVEYS

Alabama.—In cooperation with the State geologist of Alabama the survey of
the Montgomery, Adger, and Eutaw quadrangles was completed.

Arizona.—In cooperation with the State water commissioner of Arizona the
survey of the Bridge Canyon, Stoval, and Sentinel No. 2 quadrangles and of a
dam site on Williams River, in Yuma County, was completed and that of the
Big Horn Mountains, Kim, Sentinel No. 3, Quartzsite No. 1, Quartzsite No. 2,
Powell No. 1, and Powell No. 4 quadrangles was begun. For the conservation
branch a plan and profile survey of Little Colorado River was completed.

California.—In cooperation with the State engineer of California the survey
of the Angiola, Stratford, Porterville, Delano, Pixley, Earlimart, Allensworth,
Ducor, Richgrove, No. 47, No. 48, and No. 54 quadrangles and of the Terra
Bella project (parts of the Ducor, Porterville, Success, and No. 49 quadrangles)
was completed and that of the No. 55 quadrangle was begun. At the request of
the National Park Service the survey of the Lassen Volcanic National Park
was completed. The survey of the Elk Hills Naval Reserve was begun.

Colorado.—In cooperation with the Colorado School of Mines the survey of
the Grand Valley, Roan Creek, and Highmore quadrangles was completed and
that of the Taylor Park quadrangle was begun. In cooperation with the
Colorado Metal Mining Fund the survey of Bonanza and vicinity was extended.
At the request of the National Park Service the culture was revised for a
part. of the Mesa Verde National Park.

Delaware.—In cooperation with the State Highway Department of Delaware
the resurvey of the Deepwater Point quadrangle was continued and that of the
Naxontown Pond quadrangle was begun (areas previously surveyed on a
smaller scale).

Georgia—In cooperation with the State geologist of Georgia the resurvey of
the Tate quadrangle was completed (area previously surveyed on a smaller
scale).

Hawaii—In cooperation with the commissioner of public lands of the Terri-
tory of Hawaii the survey of the Waiki NE. 14 and SE. 14, Kaohe SE. 14 and
NE. 14, Humuula SW. 14 and NW. 14, and Mauna Kea SH. 14 quadrangles and
the island of Niihau was completed and that of the Humuula NE. 14 quadrangle
was begun.

Idaho.—At the request of the Forest Service the survey of the Casto quad-
rangle was completed. For the conservation branch a plan and profile survey
of Clark Fork from Horse Creek, Mont.,, to Albany Falls, Idaho, and Pend
Oreille Lake was completed.

Illinois—In cooperation with the Illinois Department of Registration and
Education, Geological Survey, the survey of the Normal and Mount Sterling
quadrangles and the Illinois part of the Vera and Nebo quadrangles was com-
pleted and that of the Pearl, Meredosia, Glasford, Tuka, Danvers, McLean, and
Le Roy quadrangles and the Illinois part of the Alton quadrangle was begun.
The resurvey of the Springfield quadrangle was completed. The resurvey of
the Wheeling, Highland Park, Harvey, Chicago Loop, Park Ridge, Jackson
Park, Calumet City, Evanston 71%’, Tinley Park, Englewood, and Elmhurst
quadrangles was completed and that of the Calumet Lake and Mokena quad-
rangles was begun (areas previously surveyed on a smaller scale).

Indiana.—In cooperation with the Illinois Department of Registration and
Education the resurvey of the Indiana part of the Calumet Lake and Calumet
City quadrangles was completed.

ITowa.—In cooperation with the director of the Iowa Geological Survey the
survey of the Bondurant quadrangle was begun.

Kentucky—In cooperation with the State geologist of Kentucky the survey
of the Taylorsville quadrangle and of the Kentucky part of the Paducah,
Greenup, Big Stone Gap, Byrdstown, Lillydale, Tompkinsville, Mound City, and
Smithland quadrangles was completed and that of the La Grange, Big Clifty,
Creelsboro, and Chilesburg quadrangles was begun. The resurvey of the Ken-
tucky part of the Middlesboro, Hagan, and Sneedville quadrangles was com-
pleted (areas previously surveyed on a smaller scale).

Maine—In cooperation with the Public Utilities Commission of Maine the
survey of the Dixfield quadrangle was completed and that of the Rumford
Falls, Stockholm, and Bigelow quadrangles was begun. In cooperation with
the War Department the survey of the Lake Duncan quadrangle was begun.
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Michigan.—In cooperation with the Michigan Department of Conservation,
Geological Survey, the survey of the Mount Clemens, Corunna, Three Oaks,
South Haven, and Glen Lord quadrangles was completed and that of the Benton
Harbor, Niles, and Breedsville quadrangles was begun.

Missouri—In cooperation with the State geologist of Missouri the survey of
the Des Arc quadrangle was completed and that of the Knob Lick and Twelve-
mile quadrangles and the resurvey of the Fulton No. 2 quadrangle was begun.

Nevada.—At the request of the geologic branch the survey of the Lowry Peak
quadrangle was completed. At the request of the Navy Department a recon-
naissance survey of Dry Valley, in the vicinity of Sand Pass, Washoe County,
was completed. v

New Hampshire—In cooperation with the Highway Department of New
Hampshire the survey of the Mount Kearsarge, Hillsboro, and Lovewell Moun-
tain quadrangles and the New Hampshire part of the Claremont quadrangle
was completed and that of the Danbury and Mascoma Lake quadrangles was
begun. In cooperation with«the War Department the survey of the New Hamp-
shire part of the Averill quadrangle was completed and that of the Second Lake
quadrangle was begun.

New Mewico—In cooperation with the State engineer of New Mexico the
survey of the Tucumcari quadrangle was begun.

New York.—In cooperation with the New York State engineer the resurvey
of the Cohoes and Coxsackie quadrangles was completed and that of the
Schenectady quadrangle was resumed. In cooperation with the commissioners
of the Palisades Interstate Park the survey of the Palisades Park was begun.

North Dakota.—In cooperation with the State engineer of North Dakota the
survey of the Kongsburg, Coleharbor, Benedict, Minot, Dogden, and Sawyer
quadrangles was completed and that of the Drake quadrangle was begun.

Oregon.—In cooperation with the State engineer of Oregon the survey of
the Bend quadrangle was completed. At the request of the Forest Service
the survey of the Elkhorn quadrangle was completed. For the conservation
branch plan and profile surveys of the Middle Fork of Willamette River and
Sandy River were completed.

Pennsylvania.—In cooperation with the Pennsylvania Department of Forests
and Waters, Topographic and Geological Survey, the survey of the Youngsville
quadrangle was completed ; that of the Eagles Mere, Titusville, Townville, and
Tidioute quadrangles was continued; and that of the Clearville and Hyndman
quadrangles was begun. y

Tennessee.—In cooperation with the Tennessee State geologist the survey of
the Gordonsville and Decherd quadrangles was completed and that of the Erin
quadrangle was begun.

Texas.—In cooperation with the Texas Board of Water Engineers the survey
of the Quanah 3-a and Quanah 3-b quadrangles was completed. In coopera-
tion with the State Reclamation Department of Texas the survey of the Upper
Brazos River project, Marlin to Jones Bridge, was completed. In cooperation
with Orange County, Tex., the survey of the Orange County part of the Lake-
view, Mauriceville, Texla, Terry, Orangefield, Vidor, Echo, and Orange quad-
rangles was completed. In cooperation with separate interests acting through
the Texas Board of Water Engineers the survey of the Lufkin 4-b, Lufkin 4—c,
Lufkin 4-d, Zavalla 3-c¢, Zavalla 3—-d, Colmesneil 2-b, and Livingston 1-a quad-
rangles of the Neches River project was begun.

Utah.—In cooperation with Weber and Davis Counties, Utah, and the Bureau
of Reclamation the survey of these counties was continued.

Vermont.—In cooperation with the State geologist of Vermont the survey of
the Vermont part of the Claremont and Walpole quadrangles was completed
and that of the Hyde Park quadrangle was begun. In cooperation with the
War Department the survey of the Vermont part of the Averill quadrangle
was completed.

Virginia—In cooperation with the director of the Geological Survey of
Virginia the survey of the Critz quadrangle was completed. The resurvey of
the Covesville quadrangle was completed and that of the Remington and Speed-
well quadrangles was begun (areas previously surveyed on a smaller scale).

Washington.—In cooperation with the Department of Conservation and De-
velopment of Washington the survey of the Chewelah quadrangle was resumed.
At the request of the Forest Service the survey of the Washington part of the
Hood River quadrangle was completed.

West Virginia—In cooperation with the State geologist of West Virginia
the culture was revised for the Logan and Holden quadrangles-and for the
West Virginia part of the Matewan and Naugatuck quadrangles.
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Wisconsin.—In cooperation with the Geological and Natural History Survey
of Wisconsin the survey‘of the Whitehall, North Bend, and Galesville quad-
rangles and the Wisconsin part of the Winona quadrangle was completed, that
of the Strum quadrangle resumed, that of the Montana quadrangle continued,
and that of the La Crescent quadrangle begun.

WATER-RESOURCES BRANCH
N. C. Grover, Chief Hydraulic Engineer
ORGANIZATION AND PERSONNEL

The organization of the water-resources branch is the same as last
year, and the changes in personnel show a net increase of 3 in the
technical force. At the end of the year the force comprises 118
technical and 25 clerical employees.

FUNDS

The funds available for disbursement by the Geological Survey for
the work on water resources were as follows:

Gaging streams B $151, 000. 00
Repayments by cooperating Government or State or-
ganizations 132, 565. 31
283, 565. 31
COOPERATION

Work in the branch is largely conducted in cooperation with Fed-
eral bureaus; State, county, municipal, and other governmental
agencies; and permittees and licenseeés of the Federal Power Com-
mission. A major part of this cooperation is set forth below.

States—The following amounts were expended by States from
cooperative allotments. In addition, several State agencies cooper-
ated by furnishing office quarters and occasional services in field and
office. '

Arizonals_ ool L e .y - $17, 000. 00
California :
State-.._.___ . § $23, 513. 07
County and city (gaging streams)_____ 18, 644. 87
Municipal (ground water) ____________ 3, 422. 76
——— 45,580.70
Cloloradoet i i Wi e o o 806. 02
Hawaii:
erritory. ot o L i $26, 827. 92
Municipal. 4o g e ..o O Cn RS kg 1, 080. 07
—_— 27,907.99
Idaho:
Gagitig i Streams. b Ll ol S 2 13, 861. 32
Ground water 250. 00
—_— 14,111.32
Illinois :
siates ST Th DL o o - 9L TO
Y 58 ke bier 0o 721 1 O R I IS s L . 60. 00
—_——  4,851.70
Towa L o 1, 492. 81
Kansas:
State___ ) k. L8, vl (5 $1, 666. 53
Munldipal .o S o0 08 SIS 60. 00
—_—  1,726.53

Maine ... —r .~ e T P L 5,215. 27
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Maryland :
o e SCSIE T ST RS S R S $296. 46
Muticlpal o Uatliond ol o il Ba 136.12
_— $432. 58
Massgehusetts o . b om0l g VIR B A 3, 801. 44
Minnesotal=t 8. Sl . e 378.53
LGy e Ml CE TR e o L R A e N 9, 881. 92
REGOEa TR el Kl ol L SRR W LB N L T 4,943. 43
Neyafas L EE Ml me e g Lol Fod S 1,687.11
New Hampehaee . - T e e 1, 395. 31
New Jersey :
Neream gaging. o oo s $11, 249. 35
Gronnd water-. ... ... . - L 7, 878.19
_— 19,127.54
New Mexico:
Stater. orus b St s Rlale e o 1 347.16
County - o e 2, 615. T8
—  2,962.94
New York
Biate ek o om0 e R 17, 595. 88
SR Loy 0] bl VR BT A R BT, - ST 84. 00
—_ 17,679.88
North Carolina :
Negfer o ke g L 6, 793. 08
RNt IR asese aaies - oo S o 727.83
- 7,520.91
CIRTO SN | MR S il e e T R > e ST e e 25, 315. 65
Oregon :
SIATOR Shew s P M = a0 b S o b $4,991. 24
Municipal oo .. 0 TR s eels T el 1,413.93
—_— 6, 405. 17
FPennsybvandadoon o Lov g fin0 Loyl o slal ool 1, 684. 00
Rennessee .54 Cdbpl de ol b s _- 13,724.46
TR Bt g g B LT PIRALN 1o S i N e el S 25, 035. 96
Utah ___ A, o el s M b 5 6, 495. 49
Vipgintg Jol G ope 63 GGy el TR PO B TLE TV PRI ~ 14, 099. 03
Washington :
State. Ve o ___ $6,751.82
Muanierpaliohse _Taw f e mie B Sy L o 1, 372. 58
—————  8,124.40
WesleVIrginisine Lol 3 o b LN Sl e L el el bt 399. 86
Wiscotiaitnes ¥ e cwip o o8 gl phoon (T o anei T d 6, 844. 93
e s 5 E SN SN e At D i o AL e, R v o RO 4, 826. 01

301, 458. 89

The work done under cooperative agreements with the States has
‘been restricted to studies of stream flow, except in Idaho, New Jersey,
New Mexico, and Pennsylvania, where ground-water investigations
have been made. (See pp. 48, 49.)

Bureaw of Reclamation.—The measurement of streams that are to
furnish water to reclamation projects under construction was con-
tinued in cooperation with the Bureau of Reclamation. The field
work was done by Geological Survey engineers, and the cost was met
by the Bureau of Reclamation through transfer of funds. Geologic
investigations were made for the Bureau of Reclamation in New
Mexico and Washington.

Office of Indian Affairs—In accordance with authorization by
the Office of Indian Affairs, stream gaging was continued in the
Colville, Western Shoshone, and Walker River Reservations and on
Gila and San Carlos Rivers.
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National Park Service—Streams in the Yosemite and Yellow-
stone National Parks were measured during the year at stations main-
tained in cooperation with the National Park Service.

Forest Service—A study of stream flow in the Angeles National
Forest, in southern California, was continued in cooperation with
the Forest Service.

Weather Bureau—Stream gaging has been continued on Colorado
River in Arizona in cooperation with the Weather Bureau.

Office of the Chief of Engineers—Stream gaging has been done
in the basins of Tennessee and Cumberland Rivers in cooperation
with the office of the Chief of Engineers.

Bureaw of Mines—An examination for a ground-water supply
near Amarillo, Tex., was made for the Bureau of Mines.

Department of Justice—A study of the ground-water supply for
a Federal institution near Alderson, W. Va., was made for the De-
partment of Justice.

Department of State—Within the year the Geological Survey has
taken over from the Department of State the stream gaging related
to the division between the United States and Canada of the waters
of Milk and St. Mary Rivers and between the United States and
Mexico of the waters of the Rio Grande. An investigation is being
made for the Department of State of seepage losses in the Rio
Grande with especial view to the possible location of reservoir sites.
The cost of all this work is met by funds transferred to the Geo-
logical Survey from the Department of State.

Federal Power Commission—The operations of 1 licensee of the
Federal Power Commission in Arizona, 14 in California, 1 in Colo-
rado, 7 in Idaho, 1 in Montana, 2 in Nevada, 9 in Oregon, 1 in Utah,
6 in Washington, and 1 in Wisconsin and of 3 permittees of the
commission in Arizona, 1 in Colorado, 4 in Idaho, 2 in Oregon,
1 in Wyoming-Utah, and 1 in Wyoming were supervigsed by the
Geological Survey. All stream gaging by permittees of the commis-
sion is done in cooperation with the Geological Survey. Such co-
operative stream gaging is in progress in Alabama, Arkansas, Cali-
fornia, Colorado, Florida, Georgia, Idaho, Illinois, Indiana, Ken-
tucky, Maine, Michigan, Minnesota, Missouri, Montana, New Mexico,
New York, North Carolina, Oklahoma, Oregon, Pennsylvania, South
Carolina, Utah, Virginia, Washington, West Virginia, Wisconsin,
and Wyoming. ’

PUBLICATIONS

The publications of the year prepared by the water-resources
branch comprised 17 reports and 4 separate chapters. At the end of
the year 8 other reports were in press and 27 manuscripts were
awaiting editorial work or funds for publication.

CHARACTER AND METHOD OF WORK

The study of surface waters, which consists primarily of the
measurement of the flow of streams, has been conducted in 41
States and Hawaii at selected gaging stations at which the volume
of water carried by the streams is measured and records of stage
and other data, from which the daily flow of the stream is com-
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puted, are collected. At the end of the year 1,749 gaging stations
were being maintained ; 234 stations were discontinued and 253 new
stations established during the year. Records for about 130 addi-
tional stations were received, ready for publication, from Govern-
ment bureaus and private persons, and a number of Government and
State organizations and individuals cooperated in the maintenance
of the regular gaging stations.

The demands of the public for precise information in regard to
ground-water resources are becoming more and more exacting with
increasing need for the water. In recent years considerable research
into the principles of ground-water hydrology has been undertaken
in order to provide a more secure basis for ground-water investi-
gations. Work on the laws of head and flow of artesian water has
been done in the investigations of four great artesian basins—that of
the Dakota sandstone in North and South Dakota, that of the Coastal
Plain of New Jersey, the Roswell Basin in New Mexico, and the basin
in the vicinity of Honolulu. Critical studies of the principles of
recharge and discharge of ground water, fluctuations of the water
table, and the relation of vegetation to ground water have been
made especially in the investigations in the Escalante Valley, Utah,
and the Mokelumne area in California. In connection with these
studies a hydrologic laboratory and three experiment stations have
been maintained, about 30 automatic water-stage recorders have been
installed over observation wells, and thousands of measurements of
water levels in wells have been made. One of the products of this
work is a paper by O. E. Meinzer on the compressibility and elasticity
of artesian aquifers. During the year considerable attention was
given by Mr. Meinzer to the geology of large springs, the occurrence
and behavior of ebbing and flowing springs, the history of the
development of quantitative methods in ground-water work in this
country and in Europe, the data and laws of seepage losses from
streams, and the general problem of making inventories of the water
that falls as rain or snow.

In recent years most of the geologic investigations of reservoir
sites have been made by the division of ground water, and much
attention has been given to the principles involved and to the avail-
able methods of investigation. A brief general paper on the geology
of reservoir and dam sites, with a bibliography, has been prepared
by. Kirk Bryan for publication as a water-supply paper. During the
year investigations relating to ground water and reservoir sites were
conducted in 16 States and Hawaii. About 40 investigations were in
progress, of which 18 were completed and reports thereon submitted.
Of the completed reports 12 related to ground water and 6 to reser-
voir sites. Kight reports that were completed in this or previous
years were published, 3 of them by the Geological Survey and 5 by
the State of New Mexico. Cooperation was continued with the North
Dakota and Minnesota well drillers’ associations, especially with the
committees of these associations on specifications for class A farm
wells. Attention was also given to projects for organizing associa-
tions in several other States with a view to developing higher stand-
ards and better results in water-well drilling. The division was in-
strumental in bringing about a conference in the National Research
Council on well drilling and well records, which resulted in the or-
ganization of a committee on conservation of scientific results of
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drilling and improvement of drilling methods and equipment, which
functions as a committee of the National Research Council and also
as the national committee of the International Well Drilling Con-
gress. Mr. Meinzer serves as the representative of water-well (Trilling
on this committee and also as the representative of hydrology on the
council’s committee on sedimentation. ‘A systematic effort is made
to maintain contact with European hydrologists, and abstracts of
papers published in this country on ground-water hydrology are
furnished to the Revue de géologie and the Zentralblatt.

The work on quality of water involved the examination of 534
samples of water with reference to their dissolved mineral matter
and of 218 samples taken in connection with the study of silt carried
by streams. Information as to the chemical character of surface and
ground water is collected and is made available through publication
and by correspondence. The methods used for the analysis of water
are described in a manuscript that was nearly completed for publi-
cation during the year 1927. A short paper on “ Natural sodium
bicarbonate waters 1n the United States,” by W. D. Collins and C. S.
Howard, was published in Industrial and Engineering Chemistry,
and a note on “ The radioactivity of natural waters,” by W. D. Col-
lins, was published in Public Health Reports.

The work of the division of power resources comprised the prepa-
ration of monthly and annual reports of the production of electricity
and consumption of fuel by public-utility power plants, a report of
the developed water power of the United States, and compilations
of the stocks of coal held by electric public-utility power plants for
inclusion in reports of commercial stocks of coal undertaken quar-
terly by the Bureau of Mines of the Department of Commerce. The
monthly and annual figures of output of electricity and fuel con-
sumption are based on reports submitted by concerns producing elec-
tricity for public use. On January 1, 1927, 2,058 companies operat-
ing 3,805 power plants with a total capacity of generators of
25,398,000 kilowatts were on the list of companies requested to submit
reports of the operation of their power plants. Plants whose output
is less than 10,000 kilowatt-hours a month are not included. Reports
are received from plants representing over 95 per cent of the capacity
of all plants listed. The output of plants not reporting is estimated.

Electricity produced at public-utility power plants in the United States,
1919-1926

} Total ‘Water power Fuel power
| .
Noar | C‘hange ‘ & C;lange 5 thange

{ ; rom 8 or rom : er rom

. Klﬁgggﬁt- previous Kﬂggfstt' cent of | previous K%g:;vrastt- cent of | previous

{ year (per total |year (per total |year (per

| cent) cent) cent)
1919_...| 38,921,000,000 .- 14, 606, 000, 000 37D |asesivumas 24, 315, 000, 000 628 |esseicguss
1920.._.| 43, 555, 000, 000 +11.9 | 16, 150, 000, 000 37.1 +10.6 | 27, 405, 000, 000 62.9 +12.7
1921_.__| 40, 975, 000, 000 —5.9 | 14, 970, 000, 000 36. 5 —7.3 | 26,005,000, 000 63.5 —5. 1
1922____| 47, 654, 000, 000 —+16.3 | 17,207, 000, 000 36.1 +4-14.9 | 30, 447, 000, 000 63.9 +17.1
1923___.| 55, 665, 000, 000 -+16.8 | 19, 343, 000, 000 34.8 -+12.4 | 36,322, 000, 000 65. 2 +19.3
1924____| 59, 013, 000, 000 -+6.0 | 19, 969, 000, 000 33.8 -+3.2 | 39, 044, 000, 000 66. 2 +7.5
1925____| 65, 870, 000, 000 +11.6 | 22, 356, 000, 000 33.9 +11.9 | 43, 514, 000, 000 66. 1 “+11. 4
1926....; 73, 791, 000, 000 +12.0 | 26, 189, 000, 000 35.5 -+17.1 | 47, 602, 000, 000 64.5 +9.4
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Fuel consumed in the production of electricity at public-utility power plants in
the United States, 1919-1926

Coal { Fuel oil Gas
i 1

> Change | Change Change

L ar | from | from | arocubie | from
Short tons I previous [ Barrels | previous feot previous
year (per | year (per year (per

| cent) | cent) cent)
| 11,050,000 ... 21,406,000 |-
13, 123, 000 +18.8 | 24,702, 000 +15. 4
12, 045, 000 —8.2 | 23,722,000 —4.0

| 13,197, 000 +9.6 | 27,172, 000 +14.5
| 14, 684, 000 +11.3 | 31,483, 000 +15.9
16, 630, 000 -+13.3 | 48, 443, 000 +53.9
| 10, 246, 000 —38.4 | 46, 521, 000 —4.0
| 9,399, 000 —8.3 | 53, 207, 000 +14. 4

The marked improvement in the utilization of fuel by electric
public-utility power plants during the period covered by these power
reports was continued during 1926, when the average consumption ot
coal was 1.95 pounds per kilowatt-hour, a decrease of about 7 per
cent from the figure for 1925. The conservation of fuel due to this
increase in eflicigncy in the seven years since 1919 amounted to about
100,000,000 tons of coal. Tables showing the capacity of all prime
movers used in the production of power in the United States and the
amount of power produced by electric public-utility power plants
were compiled and prepared for publication in Water Supply Paper
579, which will contain the following separate papers: “ The devel-
opment of horsepower equipment in the United States,” by C. R.
Daugherty; “ Developed and potential water power in the United
States and monthly production of electricity by public-utility power
plants, 1919-1926,” by A. H. Horton; and “ Growth of water-power
development in the United States,” by R. W. Davenport.

The invest:gation of the water power and irrigation resources of
the public lands has been continued during the year in areas desig-
nated and with the use of funds provided by the conservation branch.
The work has been done by a small personnel working from three
field offices. It has consisted of the examination of streams, includ-
ing the location and survey of power and reservoir sites, and of
neighboring lands to determine the'r value for power or irrigation,
and the preparation of reports, either for office use or for publication,
on the power value of streams.

WORK OF THE YEAR BY STATES

The following table shows by States the number of gaging sta-
tions maintained for the collection of stream-flow records and the
interest in those stations of the agencies cooperating with the
Geological Survey :
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Gaging stations maintained by the Geological Survey and cooperating parties for
the year ended June 30, 1927
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Aéaskaﬂ.—}s‘ive samples of spring water were analyzed for the Alaska Rail-
road.

Arizona.—Some progress was made on a report on the geology and water
resources of San Pedro Valley, by Kirk Bryan and G. E. P. Smith. Water-
Supply Paper 596-B, “ Quality of water of Colorado River, 1925-26," was
prepared and analyses were made of additional samples collected from the
river throughout the year at Grand Canyon, Topock, and Yuma. Field studies
by C. 8. Howard at the sampling points improved the methods of sampling
and made the results more useful. Hydraulic engineers accompanied a topo-
graphic survey party that mapped Little Colorado River from Tolchico to the
mouth of the river. Surveys of all dam sites in that stretch were made
under their supervision, and a report on the potential water power and storage
capacities of the dam sites is in preparation.

Arkansas—Studies of the temperature and mineral composition of the water
of Hot Springs National Park were continued by Mr. Bryan.

68392—2T. 4
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California.—Water levels were measured in selected wells in southern Cali-
fornia under the direction of F. C. Ebert. The record now covers a period of
23 years. Work was actively continued on an investigation of the ground water
in the alluvial fan of Mokelumne River by H. T. Stearns, T. W. Robinson, B. S.
Barnes, and G. H. Taylor. 'This investigation receives financial support from the
East Bay municipal utility district. The work has been extended, at the request
of the State division of water rights, to include the adjacent fan of Cala-
veras River. Some of the large and hot springs in the region of volcanic rock
in northeastern California were examined by Messrs. Meinzer and Stearns,
and Mr. Stearns prepared a brief paper on the geology of the Lava Beds National
Monument. The geclogy of the Mill Creek and Elk Creek dam sites and Round
Valley reservoir site, on the Middle Fork of Eel River, in Mendocino County,
was examined by Mr. Stearns, who prepared a report on the subject. Field and
office studies were made of the probable future stages of Salton Sink, and a
report is being prepared for office use in determining whether the amount of
land withdrawn from settlement aleng the shore shall be increased or decreased.

Colorado.—Reports have been completed on the water-power resources of
the upper San Juan River and on the utilization of Colorado River in Colorado
and Utah to the mouth of Green River.

District of Columbia—Analyses were made of 16 samples of boiler water and
scale in connection with studies of the Bureau of Mines on the operation of
Government boiler plants in the District.

I'lorida.—Eight additional analyses were made for the report on the chemical
character of the waters of Florida, which had been transmitted for publication
in September, 1925,

Hawaii—The report on methods of exploring and repairing leaky artesian
wells on the island of Oahu by John McCombs was published as a part of
Water Supply Paper 596-A. The report on “ Geology and ground-water resources
of the Kau district, Island of Hawaii,” by H. T. Stearns and W. O. Clark,
with an introductory chapter on the ground-water conditions in the Hawaiian
Islands by O. E. Meinzer, was completed and is to be published as a water-
supply paper.

Idaho—Observations were continued in the Mud Lake Basin, and some
progress was made by Mr. Stearns and L. L. Bryan on the final report on
this basin. The geology and water supplies of the Craters of the Moon National
Monument were studied in cooperation with the Idaho Bureau of Mines and
Geology by Mr. Stearns, who prepared a report concerning an improved water
supply for the monument, which was transmitted to the National Park Service,
and a report on the volecanic features of the monument, which was transmitted
to the Idaho Bureau of Mines and Geology for publication. A manuscript
report on the power resources of the Clearwater River Basin was completed
and opened for public inspection.

Louisiana.—Six waters associated with oil and gas wells in and near Ouachita
Parish were analyzed.

Montana.—Progress on the reports on the ground-water resources of Big
Horn and Fergus Counties was made by G. M. Hall. An office study was made
of the water supply of streams in the Clark Fork Basin.

New Jersey.—The investigation of the quantities of ground water available
in different parts of New Jersey was continued during the year in cooperation
with the State Department of Conservation and Development. The work was
in charge of D. G. Thompson, who was assisted in the first part of the year
by E. W. Downs and later by H. C. Barksdale. A report on the Asbury Park
area was completed and transmitted to the Department of Conservation and
Development for publication, and progress was made on a report on the Cam-
den area. Observations were continued, as in previous years, at two experi-
ment stations and on numerous observation wells. New work was begun on
water in the Triassic rocks in the Metropolitan district. Analyses of 54 sam-
ples of water were made, and 36 were tested with reference to contamination
with salt water.

New Mexico.—Five reports prepared by the division of ground water were
published in the Seventh Biennial Report of the New Mexico State Engineer,
as follows: “ Report on investigations in the Roswell Artesian Basin,” by A. G.
Fiedler; “Geology and artesian water prospects in the San Jose-Rio Puerco
Valley, in Sandoval County,” by B. C. Renick; “ Ground-water reconnaissance
in Socorro County,” by Kirk Bryan; “ Ground-water reconnaissance in DeBaca
County,” by Kirk Bryan; and “ Geology and ground-water resources of the
drainage basin of the Rio Penasco above Hope,” by B. C. Renick. The investi-
gation of the Roswell artesian basin was continued by Mr. Fiedler and S.
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Sperncer Nye, with financial support from the State and from Chaves and Eddy
Counties. The geology of the country along Gallinas River with reference to
possible seepage losses was examined by A. M. Piper for the Bureau of Reclama-
tion, in connection with the adjudication of water rights on the Pecos River
system. The geology of two reservoir sites along the Rio Penasco was studied
by Mr Nye, and a report thereon was transmitted to the State engineer. The
geology of the vicinity of the Avalon Reservoir, in the Carlsbad project, was
investigated by Kirk Bryan with reference to possible leakage if the reservoir
were enlarged, and a report was transmitted to the Bureau of Reclamation.

Norih Carolina.—A paper on “ Surface waters of North Carolina,” by Mar-
garet D, Foster, was published in Industrial and Engineering Chemistry. The
18 new analyses in this paper and 41 others were transmitted to the State
Department of Conservation and Development for publication with other
analyses to be made by the State.

Oregon—A report on reservoir and tunnel sites in the Owyhee irrigation
project, by Mr. Bryan, was completed for publication in a water-supply paper.
Geologic examinations of 43 dam sites in the western part of the State were
made by Mr. Stearns, who prepared a report on these sites. Mr. Stearns
algo partly completed a report on the geology and water resources of the middle
Deschutes Basin,

Pennsylvania—A report on the ground water in 14 counties in south-
eastern Pennsylvania, including Philadelphia, was nearly completed by Mr.
Hall. A survey of the ground-water conditions in six counties in the south-
western part of the State, including Pittsburgh, was made by Mr. Piper, and a
report on this area was partly prepared by him. Analyses were made of 98
samples of water collected by Mr. Piper. The ground-water work in Pennsyl-
vania is conducted in cooperation with the State geologist.

Rhode Istand.—A report on the chemical character of the waters of Rhode
Island, for which analyses were made in 1926, was practically completed.

South Carolina.—Some progress was made on a report on the geology and
ground-water conditions of the Coastal Plain of South Carolina, by C. W. Cooke,
of the geologic branch.

South Dakota.—A paper entitled “ Problems of the soft-water supply of the
Dakota sandstone, with special reference to the conditions at Canton, S. Dak.,”
was prepared by Mr. Meinzer for publication as a contribution to hydrology.

Tennessee—Plans were perfected for a survey of ground water in Tennessee,
to be undertaken, in cocperation with the State Geological Survey, in the fiscal
yvear 1928.

Texas.—Several days were spent by Mr. Meinzer, in company with J. A.
Norris, chairman of the State Board of Water Engineers, and C. E. Ellsworth,
district engineer, in a study of the decline in head in the artesian basin in the
vicinity of Glen Rose. An examination in the vicinity of Amarillo was made
by Mr. Nye to assist the Bureau of Mines in locating a water supply for a
helium-processing plant. The chemical character of nine samples of water
was determined by partial analyses.

Utah.—The study of discharge of ground water in Escalante Valley, Utah,
was continued by W. N. White, and he prepared a preliminary report on the
subject. Considerable progress has been made on a report on the utilization
of Green River in Wyoming, Colorado, and Utah. Data on the power value
of lands along Ogden and Provo Rivers and in Tooele County were prepared
for office use. A supplementary report, based on a field investigation made in
a‘previous year on an application for right of way for a canal on Huntington
River, was made at the request of the Federal Power Commission. In con-
nection with the supervision of investigational work and construction under
permits and licenses of the Federal Power Commission a report was made to
the commission on the application of the Utah Power & Light Co. for a license
to develop power at the Flaming Gorge site on Green River.

Virginia.—At the request of the State geologist, an examination of the
ground-water conditions in the vicinity of Pulaski was made by Mr. Meinzer,
w_rho prepared a report on the sources for an enlarged water supply for that
city. This report was transmitted by the State geologist to the city authori-
ties.. Observations were made by Mr. Meinzer on two of the ebbing and flowing
springs in the State. A project was begun to make weekly measurements of
the water level in a well in Arlington County in order to have reliable informa-
tion as to the stage of the water table.

Washington.—A brief report on the geology of the proposed pressure tunnel
on the Kittitas division of the Yakima project was prepared by Mr. Bryan and
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transmitted to the Bureau of Reclamation. Analyses of six samples and partial
analyses of three samples of surface waters were made for the city of Tacoma
in connection with studies of additional water supply. Work has been continued
on river surveys and power investigations of streams draining the Olympic
Range.

West Virginia.—An examination of the ground-water conditions at the Federal
prison near Alderson was made by Mr. Meinzer, and a report by him, with
recommendations for drilling, was transmitted to the Department of Justice.

CONSERVATION BRANCH
HERMAN STABLER, Chief

The field work of the conservation branch is coextensive with the
public domain of the United States, including Alaska, and with the
principal mineral-producing Indian reservations. Its duties include
the classification of lands according to their highest use, the protec-
tion of the public interest in undeveloped mineral, water power, and
agricultural resources, and the promotion of economical and efficient
development of mineral deposits on public and Indian land.

PERSONNEL CHANGES

During the fiscal year there were 30 separations, all resignations
except four terminations by reason of discontinuance of work, and
34 appointments were made. On June 30, 1927, the personnel of the
branch, both office and field, numbered 141, consisting of 79 profes-
sional and subprofessional and 62 clerical employees. The turnover
of professional field employees was reduced from 50 to 33 per cent
during the year. :

"FUNDS

The funds appropriated for the work of the conservation branch
for the fiscal year were as follows:

Classifieationyp Iands o o ool S op o vodimte BU 0 e by $240, 000
Supervision of leasing operations___________.___________ 292, 500
Supervision of naval-reserve operations_________________ 50, 000

582, 500

This is a decrease of more than $38,000 from the appropriations for
the preceding year.
: CORRESPONDENCE

During the year 24,170 letters were received in the Washington
office, a decrease of 436 from the fiscal year 1926. In addition, about
27,500 pieces of miscellaneous correspondence were received for
information, transmitted to the appropriate field office, or filing.
Within the same period 18,652 letters and reports were prepared and
sent out, a decrease of 1,135. In addition, about 10,850 pieces of
miscellaneous correspondence were sent out. There was, however, a
material increase in pending material or unfinished business.

SUMMARY OF OPERATIONS BY STATES

Alaska.—Work limited mostly to handling in the Washington office of applica-
tions under public-land laws and maintaining records of and furnishing advice
for mineral-leasing operations, which include 1,039 oil and gas prospecting per-
mits, 9 coal leases, 20 coal permits, and 3 coal licenses; coal production, 93,416
tons. Increased power-site reserves by 4,531 acres.

Alabama—Supervised coal lease of 1,840 acres, production 22,845 tons:
made reconnaissance of oil and gas operations. ’
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Arizona—Made field investigation of homestead applications; designated
9,680 acres under the enlarged and 41,407 acres under the stock-raising home-
stead act ; reserved 15,286 acres as power sites and eliminated 9,666 acres from
power-site reserves; increased public-water withdrawals by 2,295 acres; made
survey and began report on water power and irrigation of basin of th_tle
Colorado River ; supervised operations on 3 coal permits, 810 oil and gas permits,
3 sodium permits, and 22 potash permits, and on Indian lands.

Arkansas—Increased power-site reserves by 1,120 acres; supervised 4 oil and
gas permits.

California—Made field examinations of homestead applications; designated
21,764 acres under the enlarged and 75,990 acres under the stock-raising home-
stead act; increased public-water withdrawals by 3,731 acres; added 144,596
acres to power-site reserves and eliminated 1,754 acres; examined and reported
on power sites in Eel River Basin and requirements of drainage reservoir for
Salten Sea Basin ; examined structural conditions with respect to oil and gas in
parts of Ventura and Kern Counties; supervised 5 coal permits, 5 potash leases
with production of 5,911 tons of salts, 1 sodium permit, and 2,755 oil and gas
permits and 140 leases with production of 19,759,637 barrels and royalty of
$4,415,740.80 ; maintained office and oil-field camp at Taft.

Colorado—Made field examination of homestead applications and general
agricultural classification of plains area; designated 36,041 acres under the
enlarged and 155,565 acres under the stock-raising homestead act; increased
public-water withdrawals by 80 acres; reserved 24,175 acres as power sites;
made power surveys, investigations, or reports on Colorado, Green, and San
Juan Rivers; eliminated 60,741 acres from coal-land withdrawal and classified
19,080 acres as coal land ; defined the “ known geologic structure” of the North
McCallum oil and gas field ; male coal investigations in Routt, Mesa, and Moffat
Counties ; made oil and gas investigations in Baca and parts of adjacent coun-
ties; supervised 34 coal permits, 8 licenses, and 60 leases with production of
448,552 tons, 3 potash permits, and 3,078 oil and gas permits and 8 leases with
production of 723,193 barrels and royalty of $55,456.24; maintained offices at
Denver.

Florida—Eliminated 6,330 acres from phosphate withdrawal; investigated -
phosphate lands in Charlotte, Glades, Highlands, and Lee Counties.

Idaho—Made field examination of homestead applications; designated 20,095
acres under the enlarged and 81,953 acres under the stock-raising homestead act;
increased public-water withdrawals by 160 acres; added 122,738 acres to power-
site reserves and eliminated 5,221 acres; made investigations and surveys of
power possibilities on Middle and South Forks of Salmon River, Boise River
and tributaries, and Clark Fork, including Pend Oreille Lake; eliminated 5,080
acres from phosphate withdrawal; made miscellaneous mineral examinations;
supervised 7 coal permits, 1 sodium permit, 2 phosphate leases with production
of 23,854 tons, and 168 oil and gas permits,.

Kansas.—Made field examination of homestead applications and general agri-
cultural classification of western part; designated 320 acres under the enlarged-
homestead act; supervised 5 oil and gas permits.

Louisiana.—Made reconnaissance of oil and gas operations; supervised 45
oil and gas and sulphur permits with production of 26,371 barrels and royalty of
$12,013.32.

Michigan—Supervised 1 oil and gas permit.

Mississippi—Made reconnaissance of oil and gas operations, classified 42
acres as oil and gas land, supervised 2 oil and gas permits.

Montana.—Made field examination of homestead applications and general
agricultural classification of plains region; designated 42,244 acres under the
enlarged and 133,444 acres under the stock-raising homestead act; eliminated 40
acres from public-water reserves; added 177 acres to power-site reserves and
eliminated 2,000 acres; eliminated 277,109 acres from coal withdrawal and
classified 142,028 acres as coal land; revised definition of “known geologic
structure ” of Cat Creek oil and gas field ; made coal investigations in Carbon,
McCone, and Powder River Counties; supervised 12 coal permits, 7 licenses,
and 45 leases with production of 278,896 tons, 3,077 oil and gas permits and 40
leases with production of 1,226,274 barrels and royalty of $139,474.88, and opera-
tions on Indian lands; maintained offices at Billings, Shelby, and Cat Creek.

Nebraska—Made field examination of homestead applications and general
agricultural classification of western part; designated 5,235 acres under the
stock-raising homestead act; supervised 9 oil and gas permits.

Nevada.—Made field examination of homestead applications; designated
1,845 acres under the enlarged and 45,961 acres under the stock-raising home-
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stead act; designated 17,040 acres under the ground-water reclamation act,
added 1,110 acres to public-water reserves; added 398 acres to power-site
reserves; supervised 3 coal permits, 15 sodium permits, 1 sodium lease with
production of 302 tons of salts, 2 potash permits, and 836 oil and gas permits.

New Mezico—Made field examination of homestead applications; designated
105,356 acres under the stock-raising homestead act; added 925 acres to public-
water reserves; eliminated 2,797 acres from power-site reserves; made survey
and examination of power and irrigation possibilities of San Juan Basin;
eliminated 73,713 acres from coal withdrawal and classified 12,288 acres as coal
land ; examined oil and gas regions and prepared structural map of Artesia
oil field; supervised 60 coal permits and 9 leases with production of 85,905
tons, 1 sodium permit, 24 potash permits, and 3,616 oil and gas permits and 6
leases with production of 39,804 barrels and royalty of $9,445.74; maintained
offices at Shiprock and Roswell ; supervised oil and gas operations on Navajo
Indian Reservation.

North Dakota.—Made field examination of homestead applications and gen-
eral agricultural classification of western part; designated 955 acres under the
enlarged-homestead act; supervised 3 coal permits, 2 licenses, and 32 leases
with production of 215,540 tons, and 25 oil and gas permits.

Oklahoma.—Made field examination of homestead applications; designated
2,057 acres under the stock-raising homestead act; made coal examination in
the vicinity of Stigler; revised definition of “known geologic structure” of
Red River oil fields; prepared structural map of Red River oil fields; super-
vised lead, zine, coal, oil, and gas leasing operations on Indian lands, and
made aero-photographic map of Quapaw lead and zinc lands; supervised 58 oil
and gas permits and 17 leases on public lands with production of 491,254 barrels
and royalty of $182,829.59; maintained offices at Muskogee, Cushing, Okmulgee,
Shawnee, Sapulpa, McAlester, Miami, and Ardmore.

Oregon.—Made field examination of homestead applications; designated 3,253
acres under the enlarged and 58,352 acres under the stock-raising homestead
act; added 320 acres to public-water reserves; added 98,746 acres to power-
site reserves, and eliminated 1,931 acres; made power surveys, investigations,
. and reports on Middle Fork of Williamette, Sandy, Umpqua, McKenzie, and
Siletz Rivers; supervised 4 coal permits and 2 coal leases with production of 423
tons, 1 sodium permit, 1 potash permit, 1 oil-shale lease, and 59 oil and gas
permits.

South Dakota—Made field examination of homestead applications and gen-
eral agricultural examination of western part; designated 11,105 acres under
the stock-raising homestead act; added 40 acres to power-site reserves; super-
vised 1 coal lease with production of 912 tons and 137 oil and gas permits.

Utah.—Made field examination of homestead applications; designated 116,360
acres and eliminated 239,160 acres from designation under the enlarged-home-
stead act; designated 164,103 acres and eliminated 5,640 acres from designation
under the stock-raising homestead act; eliminated 560 acres from public-water
reserves; added 10,455 acres to power-site reserves and eliminated 2,964 acres;
continued preparation of report on power resources of Colorado and Green
Rivers ; eliminated 106,225 acres from coal withdrawal and classified 18,383 acres
as coal land ; eliminated 529,363 acres from oil withdrawal; made coal investiga-
tions in Grand and Sanpete Counties, asphalt investigations near Vernal, and oil
and gas investigations in Grand, Wayne, and San Juan Counties ; supervised 24
coal permits, 3 licenses, and 43 leases with production of 282,564 tons, 1
sodium permit, 40 potash permits, and 4,379 oil and gas permits and 2 leases
with royalty of $1,070.52; maintained offices at Salt Lake City.

Washington—Made field examination of homestead applications; designated
5,250 acres under the enlarged and 7,540 acres under the stock-raising home-
stead act; added 100,145 acres to power-site reserves and eliminated 1.025
acres; made surveys, investigations, and reports on power possibilities of
rivers of Olympic Peninsula; supervised 8 coal permits and 1 coal lease with
production of 30,974 tons, 2 sodium permits, and 72 oil and gas permits,.

Wisconsin.—Added 643 acres to power-site reserves.

Wyoming.—Made field examination of homestead applications and general
agricultural classification of plains region; designated 46,431 acres under the
enlarged and 149,896 acres under the stock-raising homestead act; eliminated
600 acres from public-water withdrawals; added 62 acres to power-site reserves
and eliminated 1,938 acres; began report on power resources of Green River;
eliminated 86,435 acres from coal withdrawal and reduced area classified as
coal land by 2,391 acres; defined “known geologic structure” of Elk Basin
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and Wertz dome oil and gas fields; prepared structural maps of Big Sand
Draw and Powder River Station-Country Club district, Natrona County;
made coal investigations in Park County, asphalt investigations near Baggs,
and phosphate investigations in Sublette County; remapped Teapot dome,
Natrona County; supervised 12 coal permits, 5 licenses, and 33 leases with
production of 1,053,037 tons, 4,929 oil and gas permits and 272 leases with pro-
duction of 16,463,982 barrels and royalty of $4,753,317.31, and operations on
Indian lands; maintained offices at Casper, Midwest, and Thermopolis.

SUMMARY OF LAND-CLASSIFICATION CASES

The activities of the conservation branch with respect to land
classification include the preparation of reports in response to re-
quests for data or action on specific cases, the preparation of orders
of withdrawal and restoration of lands not involved in specific
requests, and the promulgation of broad areal classifications. The
following table summarizes activity with respect to reoZ[uestS for data
or action on specific cases, and the terms “ gain ” and “loss” signify,
respectively, decrease and increase in the number of cases pending.
It 1s regretted that in spite of .strenuous effort and the voluntary
overtime work of an efficient personnel it proved impossible to keep
the work on cases current during the year. During the preceding
year the case work of the branch dropped behind about half a
month. In the fiscal year 1927, though more cases were acted on,
nearly 10 per cent more were up for action, and the work dropped
behind about one month additional. As the work is delayed it is
inevitably increased by the necessity of answering additioral in-
quiries as to status of cases.

General summary of cases involving land classification

Record since

Record for fiscal year 1926-27 receipt of first
case
Class of cases Pani] B Acted | popg. | G ?i -
J‘iﬁ’g 1 ggr‘;g% Total duorlilng Jié‘ge gflrgfg ce?\?éd Ag;ed
19%76 ’| fiscal fiscal | 30" 907 fiscal
year year ’ year

General Land Office requests: ]
Generallolo oo 1 226 | 1,632 | 1,858 | 1,378 | 480 | —254 |.._..._. e
667 71 666 47

Time extensions... 5 46 3 —1| 1,001 954
Ofldevelopment. — - ..oo.oo o o 261 | 1,428 | 1,689 | 1,104 585 | —324 | 3,245 2, 660
Applications for classification as to
mineral 0 3 3 2 1 -1 6 5
Coal.. 6 11 [ (R e 773 768

5 5
(811 RO D 288 709 997 841 156 | 4132 | 6,163 6,007
Phosphate. . uow.occanns 0 0 0 0 [ e 35 | 35
Applications for mineral permits. 422 | 5,631 | 6,053 | 5050 | 1,003 | —581 | 44,035 l 43, 032
Applications for mineral leases_..__ 23 122 145 127 18 5| 1,116 ‘ 1,008
Applications for patent, potassium..._ 0 0 0 0 [ S 123 123
Federal Power Commission cases:
Preliminary permits_.__.__________ 6 3 9 3 Bl L 59 53
LABOSEs. - e s 11 0 11 1 10 +1 22 12
Determinations under section 24. _ 11 30 41 36 5 +6 158 153
Applications for reclassification as to
WALEr TeSOUrees. ..o o e oo camcins 6 21 o9 20 7 -1 678 671
Applications for rights of way.. 37 124 161 128 33 +4 | 5,920 5, 887
Irrigation project reports = 0 6 1 5 -5 898 893
Applications under enlarged-home- !
A R SRS (e 146 328 474 231 243 —97 | 56,067 | 55,824
Applications under stock-raising |
motyestead oot ok o 0 oot ilai 1,272 | 3,000 | 4,272 | 3,101 | 1,171 | +101 |118,545 | 117,374
Applications under ground-water re- )
glgmationact. - v vovioina o i 20 34 54 | 27 27 =7 863 836
Indian Office requests for information. 2 3 5 5 0 42| 9,505 | 9,505
Cases in national forests..______.___.__ 2 7 9 8 i +1 312 | 311

2,784 | 13,754 ’ 16,538 | 12,735 | 3,803 |—1,019 |- I ........

.
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MINERAL-CLASSIFICATION DIVISION

The work of the mineral-classification division involves the with-
drawal, classification, and restoration of public lands according to
their mineral value and the determination of all questions of geologic
fact or inference arising prior to the issuance of a prospecting permit
or a lease for publicly owned mineral lands or mineral deposits. It
includes also the planning and execution, chiefly through the geologic
branch, of field investigations required to provide the basis for appro-
priate action or recommendation. The results of its work take the
form of mineral classifications, of orders of withdrawal, modification,
and restoration, and of reports concerning the mineral character of
specific lands for the information and guidance of Government
bureaus and departments charged with the administration of the
public-land and Indian-land laws.

Because of small personnel and the volume and pressure of de-
mands in connection with the handling of cases, particularly those
involving the administration of the mineral-leasing laws, the branch
made little headway during the year in classifying the vast areas
throughout the West that are still embraced in mineral withdrawals.
The results accomplished include, however, net decreases of 604,223
acres in the total area of outstanding coal withdrawals, of 529,363
acres in the total area of outstanding petroleum withdrawals, and of
11,410 acres in the total area of outstanding phosphate reserve. .

The gross areas already classified as valuable for mineral and
those remaining withdrawn at the end of the fiscal year for certain
minerals under the act of June 25, 1910, are shown 1n the following
table :

Summary of outstanding wmineral withdrawals and classifications June 30,
1927, in acres

Coal 0il Oil shale Phosphate
[
‘ Clas- | Potash
State Classi Clas- | Classi- sified | (with-
With- fled :g With- |sified | With- fied as | With- as drawn)
drawn coal land drawn |as oil | drawn oil-shale| drawn | phos-
land | land phate
’ | land
1
Alnskgta'ote e an DL ol SN i T |
Arizona . 139,416 ... 92, 496/
ArKaBBAS. ool hiis (i 191, )] S o
California - | 17, 603} 8,720'1, 178, 392
Colorado- 4,180, 736| 3,193,502 218, 997
Florida___ e e &y RS 5
Idaho____ I 4,761 d60m o=

=) (A T s e 466, 990
7, 883, 16«; 8, 560, 67111, 350, 426

Tl -1’3, 636, 541
yashin so1-sol st SRl T et s i Dl & \
Wyoming. ... . 2, 260, 604 160,103 992, 069, 25, 203
29, 941, 092}32, 054, 219 5, 279, 196‘\71, 8841156, 147 4, 116, 097 2, 044, 582 207, 705;7, 548,377
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Since February, 1920, the principal activity of the mineral-classi-
fication division has been connected with the administration of the
mineral-leasing laws. Every application for a prospecting permit
or lease under any of these laws is carefully scrutinized, and a report
is made to the Commissioner of the General Land Office or the Sec-
retary of the Interior on the geologic conditions involved. Applica-
tions for coal permits require a determination of the necessity for
prospecting any or all of the land sought. Applications for coal
leases entail a division of the area sought into logical operating or
leasing units consistent in area and content of coal with the scale of
mining operations proposed and the recommendation of appropriate
requirements as to royalty, minimum investment, and minimum an-
nual production. Applications for oil and gas prospecting permits
require a determination of the structural relations of the land sought
with respect to those of other permit and lease holdings of the appli-
cant elsewhere in the same State and with respect to the “known
geologic structure ” of any producing oil or gas field and, if in con-
flict with an unperfected entry under the nonmineral-land laws,
classification as to the prospective oil and gas value of the entered
land. Applications for oil and gas leases involve a determination of
the validity and sufficiency of the oil or gas discovery alleged and a
recommendation of appropriate royalty requirements. Applications
for sodium permits or leases, potassium permits, leases, or patents,
and oil-shale leases entail generally similar determinations and
recommendations.

The following table summarizes the results of the year’s work to
the extent that they involve specific applications for permit or lease
rights under the leasing laws. No applications for patent rights
were received during the year.

Applications received, acted on, and pending under the mineral-leasing acts,
fiscal year 1926-27

Permits . Leases
Mineral
Received | Acted on | Pending | Received | Acted on | Pending
Oiltatidtonslehiead | e oo LIS 0 Tk Dl 2 5, 242 4,671 968 27 32 2
(1) U A e 209 194 31 86 91 10
Phosphate. - cocoeo. o cocin o B0 0 o T [} e
Sodium__.___ 20 0 [ [ e 1 2
Potassium - s 159 162 4 1 1]
(o Ty, 1y 0 L R SN o T PR R | e R 7 AN (6~ e B 1 1
BHIBHUPLTal SR e b P ek i Tl o bt 2lmoaee s L Mo, o minabl 8 1lich o BN ool

In addition to the work summarized the division determines and
defines the limits of the “known geologic structure” of producing
oil and gas fields and reports on the structural relations of lands
involved in proposed assignments of leases or permits, on the status
and structural significance of drilling on or adjacent to lands involved
in permit relinquishments or cancellations, on the feasibility of permit
and lease consolidations, on the propriety of time extensions based
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on alleged contributions to drilling on lands other than those described
in the permit of the contributor, and on the beneficial or adverse
effects on present or future mineral development of all applica-
tions for rights of way across withdrawn, classified, or defined public
lands. The net area included in outstanding definitions of the
“known geologic structure ” of producing oil and gas fields on June
30, 1927, was 512,843 acres in California, Colorado, Montana, New
Mexico, Oklahoma, Utah, and Wyoming.

Other phases of division activity include the scrutiny of all
enlarged and stock-raising homestead designations for the elimina-
tion of any lands within the limits of defined or producing oil or
gas “structures,” the examination of all right-of-way applications
for the prevention of interference with operations on lands valuable
for coal or other minerals, and the preparation of reports at the
request of the General Land Office and Office of Indian Affairs on
the mineral possibilities of lands sought under certain nonmineral-
land laws.

Geologic field work undertaken by this division to provide the
basis for appropriate action on pending petitions for mineral classi-
fication or reclassification and on applications for mineral permits
and leases included areal and structural mapping and detailed eco-
nomic studies of small areas in many parts of the public-land States.
Numerous areas in New Mexico, Colorado, Wyoming, and Idaho were
examined, and structure contour maps were prepared for the Artesia
oil field, New Mexico; the Big Sand Draw gas field, Wyoming; and
the Powder River Station-Country Club district, Natrona County,
Wyo. The occurrence of coal in the Silvertip anticline, Park County,
Wyo., and Carbon County, Mont., was mapped in detail, the occur-
rence of rock phosphate in the Tump Range, Sublette County, Wyo.,
was investigated, and a structural reconnaissance of Baca County,
Colo., and parts of contiguous counties was made. Structural condi-
tions in parts of Ventura and Kern Counties, Calif., were investigated,
and a reconnaissance of oil and gas operations in Alabama, Missis-
sippi, and parts of Louisiana was made. The remapping of the
Teapot dome, Natrona County, Wyo., was begun. The occurrence of
bone phosphate in parts of Charlotte, Glades, Highlands, and Lee
Counties, Fla., was investigated.

The large items of field work undertaken by the geologic branch
but financed largely by the conservation branch during the year
included areal and structural examinations in Grand, Wayne, and
San Juan Counties, Utah; coal investigations in the vicinity of
Stigler, Okla., in Routt, Mesa, and Moffat Counties, Colo., in Grand
and Sanpete Counties, Utah, and in McCone and Powder River
Counties, Mont.; and asphalt investigations near Baggs, Wyo., and
Vernal, Utah.

POWER DIVISION

The work of the power division consists primarily in obtaining
and making available for use in the administration of the public-
land laws information as to the water-power resources of the public
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lands. The specific problems on which reports are made ordinarily
involve the ascertainment of the potential power resources of areas
that are or may be subject to disposal under public-land Ilaws. An
endeavor is made to determine the proper administrative action by
which the possibility of power development may be preserved with
minimum 1interference with agricultural, transportation, or other
interests. In the course of this work a review of all power reserves
is carried on in order that all land having primary value for the
development of power, and only such land, shall be reserved for that
purpose. The extent of this task is indicated by the fact that areas
aggregating more than 6,000,000 acres are now included in power
reserves whose use will be required for the development of about
15,000,000 continuous horsepower.

In order that this information may be made substantially complete,
areas not thoroughly surveyed are designated for examination by the
topographic and water-resources branches of the Geological Survey.
The larger field projects undertaken during the year to obtain infor-
mation for power classification include plan and profile surveys and
power-site and reservoir-site investigations on Quinault and
Wynooche Rivers, Washington; Middle Fork of Willamette and
Sandy Rivers, Oreg.; Middle and South Forks of Salmon River,
Boise River, and Clark Fork, including Pend Oreille Lake, Idaho:
and Little Colorado River, Ariz. Studies were continued leading
to the preparation of reports on Green and Colorado Rivers in Colo-
rado, Utah, and Wyoming; San Juan River and tributaries in
Colorado and New Mexico; Eel River and Salton Sea basin in Cali-
ifornia; and Umpqua, McKenzie, and Siletz Rivers in Oregon.
Geologic examinations were made at over 40 reservoir and dam
sites. Because of decrease in appropriation projects previously un-
dertaken in Idaho, Arizona, and California were dropped toward the
end of the year and a number of projects planned were not begun.

The information obtained is indexed and incorporated in an inven-
tory of water resources which, when complete, will enable the
Geological Survey to give competent advice on short notice as to
the manner in which each tract of public land having value for power
can best be used in connection with the development of water power
and as to the relation of such use to other possible uses of the tract.
Copies of many of the reports on the power possibilities of the
streams examined have been placed in the district offices of the Geo-
logical Survey for public inspection, and notices of the availability
of the reports have been sent to the press.

The work of the division is briefly summarized in the accompany-
ing tables showing power-site reserves and outstanding water re-
sources, withdrawals, and classifications and in the general summary
of cases involving land classification (p. 53).

Pursuant to instructions of the Secretary of the Interior dated
August 24, 1916 (45 L. D. 326), permittees under the act of February
15, 1901 (31 Stat. 790), and grantees under the act of March 4, 1911
(36 Stat. 1253), to whom rights have been granted by the Secretary
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since January 1, 1913, were called upon for detailed reports of the
operation or development of their power systems during the calendar
year 1926. The total installation of the reporting companies is
1,970,000 kilowatts, of which 1,430,000 kilowatts is installed at
hydraulic plants. The total energy generated was 7,800,000,000
kilowatt-hours, of which more than 6,500,000,000 kilowatt-hours was
generated by water power.

Power output of permittees and grantees, 1916-1926

T
Increase or decrease ’ | Increase or decrease
L Kilowatt- | Kilowatt- | =
Year hours ] Por Year hours 1 Par
Kilowatt-hours | ..+ Kilowatt-hours | 1o
1 1
i \ |
1016: - 200,000,000 | oo cho o il oo 1922 e i | 4,947, 000,000 | -1, 222,000,000 | +33
AT 2, 000, 000, 000 800, 000,000 | +67 || 1923__ | 5,910, 000, 000 -+963, 000, 000 [ +19
IIREILT Vi 3, 200, 000, 000 | -1, 200, 000, 000 | 460 g +164,000,000 | +3
1919, 3, 100, 000, 000 —100, 000,000 | —3 830, 000,000 | 14
1920. o4 4,300, 000, 000 | +1, 100, 000, 000 | +35 | —+870, 000,000 | 13
1991 3, 725, 000, 000 —475,000,000 | —11 | i
— S S o !

Power-site reserves, in acres

[Includes all areas reserved or classified as valuable for power purposes and withheld subject to disposa,
only under the Federal water-power act of June 10, 1920 (41 Stat. 1063). Designations, classifications
and other types of reserves are included in the total areas without distinction]

I

|
fecs Reserves s Reserves
Reserved | Eliminated| Reserved | Eliminated
State triorto | prorto ig‘?gﬁﬁﬁ%}’ during during Oiggsﬁl’;%'

July 1, 1926 | July 1, 1926 July 1,1926 fiscal year | fiscal year 30, 1927

AlabEINAL ot bl 28T |ecsnr aavins DBU | cramapas it gloseare s 2,377
Adaska - L b e 213, 646 520 213,126 4. B el | 217,657
Ariongs oot co o Ll f 1, 270, 395 114,344 | 1,156,051 5,286 9, 666 1,151,671
AT AN S e ) MR ET SRCEBL ([ L 28, 551 AR L 29, 671
Califormia., ol Lo ol o 1,170, 617 28,489 | 1,142,128 144, 596 1,754 1,284,970
Coloradel,. o I e 507,098 | 75,783 431, 315 L b e e e e 455,490
37 o AR A B S SR ) AR S 533 1,0

171 DA s SR 467, 807 186, 300 399, 024
Michigan 1,240 1.ond Lo 0] 1, 240
Minnesota 19, 062 532 18, 530
Mississippi - Bl e o 3
Montana 303, 589 94,379 | 207, 387
Nebraska _ _ /(IR I o D K

Nevada 300, 798 480 300, 716
New Mexico..___._ 270,878 7,714 260, 367
Oregon...______ 654, 437 110,317 640, 935
South Dakota._ AR e b 52
Ttdh e G ot L 746, 254 122,434 630, 311
Washington . 292, 617 52,810 [ * 338, 924
Wisconsin . __ 1,210 226 984 643 | 1,627
Wyoming. .. .......oooooioss 222, 560 73,408 149, 152 62 1,938 147, 276

6,474, 398 868,736 | 5, 605,662 513, 642 29, 296 6, 090, 008
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Summary of outstanding water resources, withdrawals, and classifications
June 30, 1927, in acres

Power reserves Ground-
1 Reser- | Public-| water
State i vpi}xl" wgtﬁr rectl_ama-
With- | Classi- |Designa| Miscel- Withe f WIS o mon
! drawals | fications | tionsa | laneous | Total |drawals drawals det?:)ix;a-
Alabama. 120 1,735 |- 522
Alaska 93,415 43, 005 81, 237
Arizona 386, 259 37,182 199, 991
Arkansas_ 22, 354 1, 590 5,7
California. 287, 391 292, 974 704, 605
Colorado_._.- 231,910 174, 661 48,919
150V G SRR TN, GeDe Sl T W - 1,019
Tdaho. .. ... 205, 637 184, 049 9,338
Michigan.___ A0 IR RS CRS TR (SRR (oo (O e
Minnesota. 6, 221
Mississippi- 3 3
Montana._- 129, 944 53,452 23, 991 207, 387
Nebraska_ . (15 O (e, CHO G N L1 4 B 761
Nevada_____. 27,492 28, 026 245,198 | 300,716
New Mexico. .. 117, 206 |Sccsouamans| 143, T61 |ao ool 260, 367
INOrticdRicattom. TR sl s A e s S
Oregon_______.. 372,738 | 192,292 60,655 | 640,935
SeathiWakeba. . Lo .ol
Ylah- oo 442,375 | 162,826 25,110 630, 311
Washington__ 97,086 | 180, 691 61,147 | 338,924
‘Wisconsin_._. KPPt % DO T -3 S 1,627 1, 62
‘Wyoming_.__________ 80,891 | 25, 621 40, 764 147, 276
2,509,128 | 1,378,104 ‘ 686,650 | 1,516,126 | 6,090,008 | 84,933 | 365,577 | 1,576, 295

o Designated and not otherwise withdrawn.

AGRICULTURAL DIVISION

The functions of the agricultural division, formerly called the
homestead division, consist of the classification of lands under the
enlarged-homestead law as nonirrigable; the classification of lands
under the Nevada ground-water reclamation law as nontimbered and
not known to be susceptible of successful irrigation; the preparation
of reports on the sufficiency of the water supply and the general
feasibility of irrigation projeets that require some form of Federal
approval in connection with the administration of public-land laws;
the initiation of withdrawals of land for reservoir sites and for public
watering places; and the classification as stock-raising lands under
the stock-raising homestead law of tracts whose surface is chiefly
valuable for grazing and raising forage crops, does not contain mer-
chantable timber, is not susceptible of successtul irrigation from any

" known source of water supply, and is of such character that 640 acres
is reasonably required for the support of a family.

Applications for classification are disposed of in accordance with
the results of field examinations by members of the division and with
information obtained from other sources. Applications in some re-
gions lead to the planning and execution of broad field studies that
result in the classification of large areas and provide in advance the
basis for appropriate action on new applications.

The number of cases received and acted on during the fiscal year
by the agricultural division is shown in the general summary of



60 FORTY-EIGHTH REPORT OF GEOLOGICAL SURVEY

cases (p. 53). There was a slight increase in the number received,
but the work of the division was kept substantially current. In the
field broad areal studies were made in the central Great Plains region
in Colorado, Kansas, Nebraska, and Wyoming. Detailed examina-
tion of lands embraced in specific applications for designation under
the enlarged and stock-raising homestead laws was continued in all
the public-land States west of the one hundredth meridian. A re-
port, begun in 1925 in cooperation with the Department of Agri-
culture, on agriculture and land utilization in the northern Great
Plains region, was practically completed during the year, and a
preliminary edition of a map in eight sheets showing the agricul-
tural classification of lands in this region was produced.

During the year the area designated under the Nevada ground-
water reclamation act, as a result of the work of the division, was
increased from 1,559,255 to 1,576,295 acres. QOutstanding withdraw-
als, aggregating 11,530 acres, under the act of October 2, 1888 (25
Stat. 527), on the basis of a selection by the Director of the Geologi-
cal Survey, remained unchanged. Other results of the division’s
work are tabulated in the summaries of enlarged and stock-raising
homestead designations and the general summary of cases.

Sumvmary of enlarged-homestcad designations, in acres

[Areas classified as arid and nonirrigable, residence by entrymen required (act of February 19, 1909 (35
Stat. 639), applicable to Arizona, Colorado, Montana, Nevada, New Mexico, Oregon, Utah, Washing-
ton, Wyoming; act of June 17, 1910 (36 Stat. 531), applicable to Idaho; act of June 13, 1912 (37 Stat. 132),
applicable to California, North Dakota; act of March 3, 1915 (38 Stat. 953), applicable to Kansas; act of
March 4, 1915 (38 Stat. 1163), applicable to South Dakota). Areas classified as arid, nonirrigable, and
lacking domestic water supply, residence by entrymen not required (act of February 19, 1909 (35 Stat.
639), applicable to Utah; act of June 17, 1910 (36 Stat. 531), applicable to Idaho)]

i i
| : N Desig- | Cancel- | Designa-
Designations tgzxécelgiet(;r ! Egi;%gg‘é‘&ns nations | lations | tions out-
State prior to ol ot o8 | during | during | standing
July 1, 1926 192?5’ ’ Jull) T 1096 | fiscal fiscal June 30,
| RELT year year 1927
APMOBA . - e e 4ommn| 31,421,499 5, 870, 874 25, 550, 625
California 13, 255, 780 238,453 13, 017, 327
Colorado =" ~ SRl St d AR 28 33, 682, 752 195, 508 33,487, 244
Idaho:
01 25 i ity TE 0 Snallinel 5 90 13, 670, 724 460, 925 13, 209, 799 13, 229, 804
Nonresidence._ 572, 747 4,233 568, 514 568, 514
Kansas....._.._ | BO0RE | oo 650, 084 650, 404
Montana 53, 415, 606 245,728 53,169, 878 53,212,122
Nevada.._. 50, 166,320 | 3, 580, 717 46, 585, 603 46, 587, 448
New Mexic 43, 772, 180 227,732 43, 544, 448 43, 544, 448
North Dako 12, 276,749 3,848 | 12,272,901 12, 273, 856
Oregon.._..._ 21, 273, 454 989, 902 20, 283, 552 20, 286, 805
Sotugh Dakota.. 16, 336, 096 348,170 15, 987, 926 15, 987, 926
ah:
Total. e e B e et e 11, 535, 394 460, 924 11, 074,470 116, 360 | @ 239, 160 10, 951, 670
_ Nonresidence. 1, 645, 969 78, 600 1, 567, 369 1,920 2,960 1, 566, 329
W ashu_lgton ....... 4 6, 649, 942 251, 842 6, 398, 100 85200 |cozaisicaz 6, 403, 350
Wyomifige SEO8 0 S 29, 547, 901 162, 043 29, 385, 858 46, 431 Fosonaso g 29, 432, 289
337,654,481 | 13,036,666 | 324,617,815 | 304,238 | 239,160 | 324, 682, 893

@ Includes 920 acres previously designated under secs. 1-5, now designated under sec. 6.
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Summary of stock-raising homestead designations, in acres

[Areas classified as nonirrigible, nontimbered, chiefly valuable for grazing and raising forage crops, and of
such chasr?cgeg t:l)l]a,t 640 acres is reasonably required for the support of a family (act of December 29,
1916, 39 Stat. 862

Cancel- s s . Designa-

Designations | lations | Designations| Designa- | Qancel- | gjongoyg.

State prior o | prior to | Outstanding | mations | lations | grapging

July1,192 | Julyl, | ;Rriorto, | during | during | rune 3o,

1926 uly 1, 1926 scal year (fiscal year 1927
Arizona_ . 13, 947, 097 13, 059, 517 41, 407 13, 100, 924
Arkansas 1,120 1,120 |oescovoamums 1,120
California 7,812, 309 7, 810, 909 75, 990 7, 886, 899
gloIOtdado_ 8, 355, Qgs 8, 337, 096 155, 565 8, 492, 661
orida._. T R PR S e I e e
Idaho.. 5, 367, 664 5, 365, 810 81,953 5,447,763
JEOnRAE. e o Z 114, 139 U1 S 520 I B 114,139
Miohigan. o L. b .o o 3,451 s s T IR L el 3,451
DIODEARAL - v ovice i i 15, 206, 290 15, 189, 209 133, 444 15, 332, 653
Nebraska. ... - 189, 574 189, 574 5,235 194, 809
Nevada oo mvosasia % 520,133 517,013 45, 961 562, 974
_________ 31,178, 616 105, 356 .| 31,283,972
"""" ety %%, 08
) 3 2

6, 249, 279 58,352 6, 307, 631
6, 484, 883 11,105 6,495, 988
1, 486, 787 164, 103 1, 645, 250
681,487 7, 540 689, 027
19, 933, 539 149, 896 20, 083, 435
118,001,242 | 942,886 | 117,058,346 | 1,047,964 5,640 | 118, 100, 670

By blanket order of withdrawal creating Public Water Reserve
No. 107, which received Executive approval April 17, 1926, every
smallest legal subdivision of the public-land surveys which is vacant
unappropriated public land and contains a spring or water hole and
all land within a quarter of a mile of every spring or water hole
located on unsurveyed public land was reserved for public use and
in aid of pending legislation. This order obviated the necessity for
future withdrawals of specific tracts valuable for stock watering
but requires a determination by the division with respect to all entries
of public land whether or not any of the subdivisions involved are
in fact affected by it. On the basis of such determination orders of
interpretation are issued from time to time listing by legal subdivi-
sions of the public-land survey any tracts found to contain a water
supply affected by the order. During the year the known area
included in public-water reserves, mainly for stock watering, was
increased as follows:

Acres
New Mexi¢o o opme v pndl o0 1,085
Oregon IERORC T e 320
Utah Lo LR L Rt R 80

Wyoming___________ oot ol el ey 160
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The eliminations from such reserves were as follows:

Acres Acres
AV e e s i i P2 M TR 0T s e e T S, 640
0T 7 T s R R e Y 180 FWsoling . o i o R 840
115 K03 8 o o S O S = 40

Outstanding withdrawals of public land for public watering places
are tabulated in the summary of water-resources withdrawals and
classifications (p. 59).

MINERAL-LEASING DIVISION

The work of the mineral-leasing division is supervisory (both
inspectional and regulatory) with respect to operations for the dis-
covery and development of petroleum, natural gas, oil shale, coal,
phosphate, sodium, potassium, and sulphur on public lands, of petro-
leum and natural gas on naval petroleum reserves, and of a variety
of minerals on Indian lands. This work is carried on with a mini-
mum of administrative supervision from Washington through dis-
trict offices and suboffices at or near the primary centers of mining
or drilling activity, under the direction of responsible engineers who
have full authority to represent the Government within their juris-
diction and to enforce compliance with the law and regulations under
which operations are conducted.

ACTIVITIES ON THE PUBLIC DOMAIN

The supervisory work of the mineral-leasing division on public
lands subject to the mineral-leasing laws, in so far as it can be
measured by the number of cases, was increased about 20 per cent
during the year by the receipt of issued prospecting permits,
leases, and licenses as follows: Oil and gas permits 4,591,
8,292,516.09 acres; oil and gas leases 53, 23,781.97 acres; coal permits
88, 98,148.58 acres; coal leases 25, 8,780.32 acres; coal licenses 16,
649.95 acres; sodium permits 11, 26,229.11 acres; potash permits 59,
138,819.29 acres; total leases 78, permits 4,749, licenses 16, covering
3,588,925.31 acres. No sodium, phosphate, oil-shale, sulphur, or
potash leases were issued. Although no sulphur permits or leases
have been issued under the act of April 17, 1926, the 45 oil and gas
permits covering 7,299.85 acres in Louisiana are given a right under
the sulphur-leasing act to acquire a lease should sulphur be
discovered in prospecting for oil or gas. 4

The following tables show, by States and by minerals, the total
number of prospecting permits, leases, and licenses involving public
land issued and the number under supervision at the end of the fiscal
year, together with important data relative thereto:
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Mineral leases, licenses, and permits issued by the Secretary of the Interior and
notification received by the Geological Survey wp to June 30, 1927

Coal Potash Sodium 0il and gas
0il Phos-
State . shale | phate
Leases gf{s w&; Leases | 7t | Leases Per- | (leases) | (leases)

Per-

Leases mits

California
Colorado.).......: 3,331
Idah

Washmgton
WYORHNg: - olio o 5, 356

281 | 936 | 128 18 | 563 1 66 2 2 515 | 27,869

Total, 819 leases, 29,434 permits, 128 licenses. Required investment, $10,297,370. Total area, 2,454,292.73
acres. Minimum annual productmn of coal required, 4,168,740 tons. Estlmated quantity of coal in leased
ands, 834,000,000 tons.

Mineral leases, licenses, and permits on the public domain under supervision of
the Geological Survey June 30, 1927

Coal Oil and gas
State Leases Permits Licenses e
(neﬁ;‘f (Pemtl)it)s
i e 5 i number;
I\%g;l Acres 1\#;’ Acres l\{)uerrn Acres | Per)

Alaska... 5 9| 11,307.28 20 | 29,912.21
Alabama._ [ & 1,840.00 | io k)i L
Arizona._.__._.

1 CVIE T AR RS DN S o SRRSO (RO R Sl e A e =
California........ 2,916. 16
Colorado......._._. ,416. 18, 846. 28

________ 8,557. 96

Miehigan. ..oocoucois
MississSipPiaaccccaaazn
Monfanas . oo oto

2,095. 24
79.04
26,324, 10

35,523. 07
600. 00 8 4,594, 30
14 997. 55 12| 11,329.48

90, 475.42 | 195 | 218,619.84
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Mineral leases, licenses, and permits on the public domain under supervision of
the Geological Survey June 30, 1927—Continued

Sodium Potash
State Leases Permits Leases Permits
Nbué';l' Acres blgrn- Acres Nggx- Acres NI:I;_] Acres

7,360. 00
2, 560. 00

54, 540.41 5| 9,783.80 92 208, 004. 29

Also Idaho, 2 phosphate leases, 1,700 acres; Oregon, 1 oil-shale lease, 2,680 acres. Total, 736 leases, 28
licenses, 25,416 permits.

The repeal of the potash act of October 2, 1917, and what amounts
to the extension of the general mineral-leasing law to include potas-
sium minerals was a much needed piece of legislation. Under the act
of 1917 a potash permittee had the right upon making discovery
of potash to patent one-fourth the land contained in his permit.
Prior to June 380, 1927, 563 permits, covering 1,266,005.64 acres,
were issued under this act. Of this number 123 patent applications,
covering about 75,000 acres, have been received for consideration by
the Geological Survey. Although potash may be produced eventu-
ally from lands patented under the act, the discoveries for the most
part involved inexpensive prospecting and have little present com-
mercial interest. Potash that appears to have present commercial
importance was discovered on a permit near Carlsbad, N. Mex. As
a result of this discovery many additional permits have been granted,
and active prospecting by core drilling is being carried out in that
vicinity. The deposits discovered compare favorably in probable
quantity and quality with the deposits of France and Germany, the
present source of much of the American supply. The location is |
unfavorable for the distribution of cheap fertilizer to the farming
communities of the eastern markets on account of the distance and
prevailing freight rates.

PRODUCTION

Statistics relating to the production of petroleum, natural gas,
natural-gas gasoline, coal, potash, phosphate, and sodium under
Government lease, permit, and license involving public land are
summarized in the following tables:
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Petroleum produced from pubdlic lands

65

Royalty value
N Production Royalty oil
Fiscal year (barrels) (barrels)
0il Gas Gasoline Total

5,789,803.48 | 1,025,985.19 | $1, 939, 963.68 | $23,678.33 | $5,993.91 | $1, 969, 635. 92

14,352,826.24 | 2,568,964.02 | 3,320,891.86 | 86,909.24 | 12,864.46 | 3,420, 665.56

28,443,357.80 | 5,466,171.00 | 8,071,051.30 | 121,885.01 | 59,834.26 | 8,252, 770.57

39,437,6568.44 | 7,872,073.04 | 12,033,294.00 | 88,555.13 | 70,355.38 | 12,192, 204. 51

30,310,308.05 | 4,951,024.27 | 7,573,293.63 | 77,515.59 | 102,149.69 | 7,752, 958,91

29,712,876.16 | 4,431,563.63 | 7,951,665.52 | 93,508.29 | 154,265.43 | 8,199,439.24

25,648,101.43 | 3,562, 124.54 | 5,741,485.97 | 91,796.54 | 173,172.59 | 6,006, 455. 10

173, 694, 931. 60 | 29, 877, 905. 69 | 46, 631, 645. 96 | 583, 848. 13 | 578, 635.72 | 47,794,129, 81

Petroleum produced from public lands, by States

Royalty value

State Fiscal | Production | Royalty oil
year (barrels) (barrels)
0Oil Gas Gasoline Total
Galifornia. . ......... 1920-21) 2,201,116.28'  311,570.19| $573,266.63 None.| $4,332.06| $577,598. 69
1921-22| 3,739,448.30| 616,491.09| 792, 444.87 None.| 2,986.56/ 795,431.43
1922-23| 4, 666,523.03| 674,899.86| 619,391.36| - $309.31| 7,673.96| 627,374.63
1923-24| 4,702,623.55 620,170.36/ 561, 064. 90 897.28| 3,457.22| 565,419.40
1924-25| 6,978,882.39| 874, 515. 54| 1,033,142.91 1,337.33| 9,723.77| 1,044, 204. 01
1925-26| 6,467,196.06{ 916,301. 77| 983,952.57| 1,581.13| 18,878.41| 1,004,412, 11
1926-27| 7,034,271.78| 951,357.05| 932,806.17| 3,008.48| 24,195.53 ~ 960, 010. 18
35,790, 061. 39, 4, 965, 305. 86| 5,496,069. 41 7,133. 53| 71, 247. 51| 5, 574, 450. 45
Colorado._.__._._._. 1921-22 36.00 7.20 10.08) None. None. 10. 08
1922-23 272. 67 54, 52’ 57. 47 None. None. 57. 47
1923-24 17, 730. 08 3,391. 14! 2,973. 47 None. None. 2,973.47
1924-25 409, 057. 34 32, 748. 60 36, 750. 75! None. None. 36, 750. 75
1925-26 825, 180. 92 44, 601. 98 64, 287. 99 6. 60 None. 64, 204. 59
1926-27 723,193. 03 40, 344. 11 55,294. 24 162. 00 None. 55, 456. 24
1,975,470.04) 121,147.55] 159, 374.00 168.80). 2. ccoius 159, 542. 60
Louisiana_...._.__... 1920-21 2,716.00 221. 02 583. 62 None. None 583. 62
1921-22 1, 970. 36 92. 34 131. 69 None. None 131. 69
1922-24 None. None. None. None. None None.
1924-25 2,270. 60 283. 82 472. 87 None. 65. 01 537. 88
1925-26 2, 089. 52, 261. 20 553. 35 None. 81.77 635. 12
1926-27 26, 371. 06 820. 11 11, 186. 96 689. 92 136. 44 12, 013. 32
35, 417. 54 1, 678. 49! 12, 928. 49 689. 92 283. 22| 13, 901. 63
Montana...._........ 1920-21 169, 634. 63 9, 385. 64 15,406.07|  None. None. 15, 406. 07
1921-22| 1, 535, 775. 75 70,443. 66| 185, 157. 86, None. None.| 185,157.86
1922-23| 2,067,446.93) 153,011, 71| 293, 978.83 None. None.| 293,978.83
1923-24| 1,496, 303. 77 91, 885. 19| 202, 765. 36, 3.20 None.| 202, 768. 56
1924-25| 1,510, 356. 21 83,393. 60, 160, 294. 86 None. None.| 160,294. 86
1925-26| 2,332,851.97| 148,370.25 332,421.63 295. 15 None.| 332,716.78
1926-27| 1,226,273.71 68, 819.82| 139,350. 75 124.13 None. 139, 474. 88
10, 338, 642. 97|  625,309. 87| 1, 329, 375. 36 422.48| oo oo.. 1,329, 797. 84
New Mexico....__.____ 1925-26 15, 902. 58 2,211.70 3,609. 13 66. 75 None. 3, 675. 88
1926-27 39, 804. 17 6, 199. 31 8,739. 83 678. 00 27.91 9, 445. 74
55, 706. 75 8,411.01 12, 348. 96 744. 75N 27.91 13,121. 62
Oklahoma.._..________ 1925-26 112, 160. 75| 17, 351. 41 44,353. 24 None.| 1,460.04 45, 813. 28
1926-27 491, 254. 69| 87,899.17| 179, 882. 86 None.| 2,946.73| 182,829.59
603,415.44| 105,250.58  224,236.10|- ... 4,406.77| 228,642.87
L0101 (R 1925-26 2,496. 41 499. 29 499.29| None. None. 499, 29
1926-27 None., None. None.| 1,070.52 None. 1,070. 52
2,496. 41 499. 29 409.29| 1,070.52) Lot s 1, 569. 81
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Petroleum produced from public lands, by States—Continued

State

Fiscal
year

Production
(barrels)

Royalty oil
(barrels)

Royalty value

0il Gas

Gasoline

Total

‘Wyoming

1920-21
1921-22
1922-23
1923-24
1924-25
1925-26
1926-27

Grand total

3,416,336. 57

9,075, 595. 83
21,709, 115. 17|
33,221, 001. 04
21, 409, 741, 51
19, 954, 997. 95,
16, 106, 932. 99

2, 406 684. 97

$1, 350, 707. 36 $23, 678. 33
2 343 147.36' 86, 909. 24
157 623. 64 121, 575. 70
11, 266, 490. 27| 87, 654. 65
6,342, 632.24 76, 178. 26
6,521, 988.32 91, 558. 66
4,414,225.16, 86, 063. 49

$1, 661. 85

133 845,21
145, 865. 98

$1, 376, 047. 54
2,439, 934. 50
7,331, 259. 64

11, 421, 043. 08
6,511, 171, 41
6,747,392. 19
4, 646, 154. 63

124, 893, 721. 06

24, 050, 303. 04

39, 396, 814. 35 573, 618, 33

502, 670. 31

40, 473, 102. 99

173, 694, 931. 60

29, 877, 905. 69

578, 635. 72

46, 631, 645. 96‘583, 848.13

47,794,129, 81

Coal produced from public lands, in tons

State 1920-21 1921-22 1922-23 1923-24
PTG Tl n i s e S s a 65, 000. 00 86, 551. 79 116, 105. 99 88, 645. 82
Colorado.. 540. 90 52, 613. 27 219, 627. 24 257, 294.46
Montana. .. 100. 00 2, 046. 44 9, 575. 05 22,317.19
MOWIMOXICO. = o oa oot o e e v e S e 8, 255. 18 19, 654. 38 28, 150. 14
North Dakota 33, 507. .50 123 711.79 168 642. 90
L B | e e L 51.20
South Dakota_ 586. 75 427. 50
Utah.. oo g 26, 185. 08 103, 676. 44 218, 439. 96
Washington. ! 25, 565. 05 60, 284. 64 52, 757. 66
NEYOIRIng. Je oo ris o= to ael o lae g 226, 001. 70 314, 016. 10 445,775.49 645, 379. 44
292, 110. 60 548,713. 41 1,098, 997. 77 1,482, 106. 27
State 1924-25 1925-26 1926-27 Total

|

|
98, 144. 74 93,416. 14 647, 058. 31
10, 056. 00 22, 845. 00 32, 910. 00
353, 433. 61 448, 552. 09 1, 629 857.08
................................ 3.00 3.00
198, 602. 15 278, 896. 48 730, 472 21
37,461.86 85, 905. 31 197 794. 43
163, 533. 79 215, 540. 12 832, 769. 29
628. 88 423. 5 1,741.43
1,074. 00 912.35 3,828. 98
172, 433. 36 282, 564. 80 942 301.78
16, 910. 29 30, 974. 32 212 165. 04
857, 836. 30 962, 490. 51 1,053. 037. 36 4, 504, 626. 90
1,785, 751. 66 2,014, 769. 19 2,513, 079. 55 9,735, 539. 45

a Estimated.

Salts disposed of from potash leases (California), in tons

192021 ] 112. 18 | 1925-26 430. 09
1k e R L T N L S i S 569. 01 [ 192627 S IY & s B 5,911. 35
380 b e e B e 1, 036.10 =
1923-24 926. 51 9, 486. 74
192495 oo 501. 50
Phosphate disposed of from public lands (Idaho), in tons

1920=21 " 1,566.90 | 1926-26 ___________._____.__ 343. 20
1921-92._ . . . - - 1,982.18 1 1926-27 - . . 23, 854. 61
1922-23 _ £y 2, 085. 86 =
i 22 S0 e S IR S . 497. 50 30, 330. 25
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Sodium disposed of from public lands (Nevada), in tons

1924-25
1925-26

248. 21
233.53

1926-27

ACTIVITIES ON NAVAL PETROLEUM RESERVES

One behalf of the Bureau of Engineering, Department of the Navy,
the mineral-leasing division supervises oil and gas operations in
naval petroleum reserves Nos. 1 and 2, in California, and No. 3, in
Wyoming. On March 17, 1927, by Executive order, the administra-
tion on all naval petroleum reserves was vested in the Department
of the Navy. In pursuance of this order a cooperative agreement
is being worked out under which supervision will be continued by
the Geological Survey under the direction of the Secretary of the
Navy as to matters of policy. Statistics of the production of petro-
leum, natural gas, and natural-gas gasoline from naval petroleum

reserves are summarized below :

Petroleum produced from naval petroleum reserves

Total
Royalty value
: Production Royalty oil
Fiscal year (barrels) (barrels)
0il Gas Gasoline Total
1,614,448.12 266, 339. 59 $574,166.09 | $4,336.80 | $11,582.71 $590, 085. 60
,863,994.87 | 1,014,481.32 | 1,474,669.88 8,440.79 | 10,511.26 | 1,493,621.93
9,451,445.67 | 2,180,874.92 | 2,173,724.67 | 64,809.22 | 57,226.73 | 2,295,850.62
12,605,519.22 | 2,863,999.70 | 2,692,223.03 | 101,994.76 | 58,346.08 | 2,852,563.87
12,870,750.26 | 3,056,065.95 | 3,770,876.53 | 119,199.32 | 93,818.67 | 3,983,894.52
12,755,382.16 | 2,779,100.13 | 3,310,658.54 | 114,247.75 | 152,480.36 | 3,577,386.65
12,725,365.02 | 2,902,243.85 | 3,175,882.25 | 110,204.62 | 169,643.75 | 3,455,730.62
65,886,905.32 | 15,063,105.46 | 17,172,200.99 | 523,323.26 | 553,609. 56 | 18,249,133.81
By States
California:
192021, .. .o 1,614,448.12 266, 339. 59 $574,166.09 | $4,336.80 | $11,582.71 $590, 085. 60
1921-22._ _C.i... 3,863,994.87 | 1,014,481.32 | 1,474,669.88 8,440.79 | 10,511.26 | 1,493,621.93
1020-93 .. .- 9,034,795.29 | 2,106,645.04 | 2,046,619.04 | 63,770.20 | 57,198.08 | 2,167,587.32
0923-24 ... 11,246,134.92 | 2,675,674.75 | 2,403,799.27 | 93,917.00 | 58,336.98 | 2,556,053.25
1924-25.. . ... .. 12,123,571.89 | 2,962,668.64 | 3,628,039.50 | 117,527.57 | 93,818.67 | 3,839,385.74
1925~26. v oc...- 12,234,702.16 | 2,714,015.11 | 3,187,461.22 | 100,089.27 | 151,296.95 | 3,438,847,44
1926-27.ccv.n-- 12,368,315.70 | 2,857,612.68 | 3,094,331.59 | 90,475.99 | 163,760.36 | 3,348, 567.94
62,485,962, 95 | 14,597,437.13 | 16,409, 086. 59 | 478, 557. 62 | 546,505.01 | 17,434, 149, 22
‘Wyoming:
1922-23_._ 416, 650. 38 74,229. 88 127,105. 63 1,129. 02 28.65 128, 263. 30
1,359, 384.30 188, 324. 95 288, 342. 76 8,077.76 9.10 296, 510. 62
747,178. 37 93,397.31 142, 837. 03 1,671.75 None. 144, 508. 78
520, 680. 00 65, 085. 02 123,197.32 | 14,158.48 | 1,183.41 138, 539. 21
357,049.32 44,631. 17 81,550.66 | 19,728.63 5,883.39 107, 162. 68
3,400, 942. 37 465, 668. 33 763,114.40 | 44,765. 64 7,104. 55 814, 984. 59

ACTIVITIES ON INDIAN LANDS
On behalf of the Office of Indian Affairs the functions of the divi-

sion include inspectional, regulatory, and advisory service in con-
nection with the leasing of mineral deposits on tribal and restricted
allotted Indian lands.
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At the end of the year there were outstanding 53 departmental
lead and zinc leases on restricted Quapaw Indian Jands in Oklahoma
covering 7,024.35 acres. The production from these lands amounts
to 22 per cent of the zinc and 6 per cent of the lead mined in
the United States. The royalty for the fiscal year, amounting to
$1,307,114.54, was 9.25 per cent of the sale value of the ore mined.
Four mills on restricted Indian lands introduced desliming and flo-
tation in the treatment of ores during the year, a very large addi-
tional recovery of concentrates was obtained from the ores mined,
and former waste dumps are being re-treated at a profit. These
processes permit the mining of lower-grade ores and greatly increase
the potential ore reserves and royalties.

The area of Choctaw and Chickasaw coal and asphalt lands segre-
gated was 441,107.15 acres, of which 112,830.75 acres has been leased ;
all leases now in effect expire between 1928 and 1932. Congress
provided for the disposal of both leased and unleased lands by sale,
and during the year two unleased coal tracts containing 1,927.72
acres were sold. There were removed from supervision by the mak-
ing of final payments seven unleased tracts containing 4,910.93 acres,
five leased tracts containing 4,437.40 acres, and three asphalt tracts
containing 1,960 acres, a total of 11,308.33 acres. The total area
removed from supervision to date is 44,405.70 acres, which is about
10 per cent of the entire segregated area. In addition areas amount-
ing to 82,259.91 acres have been sold but remain under supervisory
control because final payments have not been made.

At the end of the year 79 coal leases covering 73,450.60 acres were
in force, under 37 of which coal was produced during the year
through 60 mines. One lease was canceled during the year. There
are 30 suspended and 62 abandoned mines on the segregated leased
coal lands. The production of coal for the year from leased and
unleased areas was 896,353.21 tons, with a royalty and rental value
of $69,340.73. Only one asphalt lease remains 1n effect, and it has not
“been producing.

At the beginning of the year there were 66 coal and asphalt leases
on restricted Indian lands comprising 6,493.50 acres. During the
year 13 leases comprising 1,263 acres were reinstated, 8 new leases
covering 260 acres approved, and 10 leases covering 1,212.50 acres
canceled, leaving a total of 72 coal leases covering 7,188.64 acres in
effect at the end of the year; 21 of the leases were producing and
51 not producing, as follows: :

Coal and asphalt leases on restricted Indian lands

Not producing Producing
Tribe
Num- | Advance | Num- | Output Royalty

ber royalty ber (tons) and rentals
(81175701 <[ S SR S ol P S N 6 $292. 50 3 7, 840. 90 $932. 62
L e R A IR R A 8 203.00 7| 12,155.40 1,431.46
OBOooERW Lt o L R el 37 2,258. 83 11 | 138,782.41 14, 817. 80
51 2,754.33 21 | 158,778.71 17, 181. 88
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Of segregated and allotted lands, areas amounting to 25,392 acres
were examined geologically to determine their coal value, so that
appraisal may be intelligently made when applications are received
for sale of restricted lands within the area.

In Oklahoma the supervision of oil and gas activities includes
10,786 leases, covering 1,005,601.04 acres, on which there are 7,748
producing oil and gas wells, summarized by jurisdiction or Indian
agencies as follows: .

Oil and gas leases in Oklahoma

Leases Producing wells
Number Acres 0il Gas Total
Five Oivilizad Tribes. ... ool p il ol .. 8, 804 788, 574. 00 7,232 298 7,530
Kiowa Indian Agency g 250 40, 604. 83 24 6 30
Pawnee Indian Agenc 328 34,087. 99 83 1 84
Ponca Indian Agency. 847 83, 540. 35 80 0 80
Shawnee Indian Agency. 557 58, 793. 87 21 3 24
10,786 | 1,005, 601. 04 7,440 308 7,748

In addition to the oil leases in Oklahoma aid was given to the
Indian Office in supervising oil and gas leases on tribal and re-
stricted allotted Indian lands as follows:

Status of oil and gas leases on Indian land June 30, 1927

Leases Wells

Produc-| Non- | Under | goino Iproque-| Aban- Total

: produc-| super- : 5
ing ing | vision drilled | ing | doned

Montana:
Blackfeet, tribal N 0 2 2 2 0 1 3
Crow, tribal___ 1 3 e 3 12 15
Crow, allotted. .. Zie 2 7 gilie 2 3 5
New Mexico:
Navelo bRl e 3 13 16 7 31 23 61
‘Wyoming:
Shoshone, tribal... oo b b 5 41 31 77
Shoghone, allotted. - - L. 05 s T Al TR e 1 28 26 55

The following additional mining leases and lease applications
were investigated or reported on at the instance of the Indian Office:

California: Tule River Indian Reservation, 1 for limestone; Paiute Indian
Reservation, 1 for building stone. :

Idaho: Nez Perce Indian Reservation, 3 for limestone.

Nevada: Pyramid Lake Indian Reservation, 1 for lead and silver, 1 for marl.

Oklahoma : Osage Reservation, 1 for lead, gold, and silver.

Wyoming : Shoshone Indian Agency (tribal), 1 for coal; same (allotted), 1
for coal.

OTHER COOPERATIVE WORK

The division cooperated with the Bureau of Mines and Bureau of
Standards in connection with tests of mine stoppings to withstand
explosions of gas and coal dust; with the Bureau of Mines in its
rock-dusting, ventilation, and experimental mine programs; and
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through the Bureau of Mines with the Safety in Mines Research
fSoa(Llr of Great Britain in the classification of coals on Government
ands.

COST OF SUPERVISION AND STATE BENEFITS

Preliminary estimates indicate that the cost of the supervisory
work of the mineral-leasing division averages about 2 per cent of
the aggregate rents and royalties involved, or only one-fifth of the
estimated cost of administration when the leasing law was enacted.
This cost for essential engineering supervision is materially less than
that of similar supervision of operations under private ownership
and is more than covered by the economies effected and reflected in
immediate royalty returns. The future values preserved by con-
servation measures established by the supervisory forces and the
eventual royalties to be derived therefrom far exceed the current
monetary returns from the work of the division.

Twenty-three States and Alaska are directly interested in the
results of mineral leasing on public lands, as they receive without
expense to themselves 37.5 per cent of all royalties and rentals, and
52.5 per cent is spent in these States through the Bureau of
Reclamation.

WORK ON PUBLICATIONS

BOOK PUBLICATION

TEXTS

During the year 21,377 pages of manuscript were edited and pre-
pared for printing by the section of texts, and proof sheets compris-
ing 1,832 galley proofs and 14,280 page proofs were read and
corrected. Indexes were prepared for 32 publications covering
5,214 pages. Copy and proof or stencils for 922 pages of multi-
graph and mimeograph matter were read. At the end of the fiscal
year five persons were employed in this section.

ILLUSTRATIONS

The number of drawings prepared by the section of illustrations
was 2,500, including 184 maps, 582 sections and diagrams, 624 photo-
graphs, and 1,110 paleontologic drawings; 170 miscellaneous jobs
were also done by the section. The illustrations transmitted to
accompany 35 reports numbered 659, to be reproduced by chromo-
lithography, photolithography, halftone, and zinc etching. The
number of proofs received and examined was 1,964. At the end of
the year material for illustrating 48 reports is in hand. The section
now consists of 11 employees.

MAP EDITING
GEOLOGIC EDITING AND DRAFTING OF MAPS AND ILLUSTRATIONS

Maps and illustrations for 31 geologic reports were drawn and
prepared for geologists in the geologic branch. The geologic map of
Oklahoma was published. Progress was made on the color-stone
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work of the New Mexico geologic map. Compilation of the geologic
map of Texas and of the map of the United States was begun.

The maps of the Bessemer-Vandiver (Ala.) folio were ready
for printing at the end of the year. The maps of the Coatesville-
West Chester (Pa.) and of the Gaffney-Kings Mountain (S.C.-N.C.)
folios were sent for transfer to stone. Engraving of the Fairfield-
Gettysburg (Pa.) and Somerset-Windber (Pa.) maps was begun.
The Montevallo-Columbiana (Ala.) and Hollidaysburg-Huntingdon
(Pa.) folios were partly prepared for engraving. The Boston
(Mass.) folio was received for publication and its preparation begun.

Maps and illustrations for 30 reports besides folios were edited
during the year.

INSPECTION AND EDITING OF TOPOGRAPHIC MAPS

During the year 122 new topographic maps were edited and trans-
mitted for engraving; 185 published topographic maps, 9 State maps,
and 8 State index circulars were edited for reprint; 12 plan and pro-
file river-survey sheets were edited for photolithography; 7 miscel-
laneous maps were edited for engraving or photolithography ; and 492
maps were edited as illustrations for Geological Survey reports-—a
total of 835 maps edited. First, second, combined, and woodland
proofs of engravings for new topographic maps and reprints num-
bering 429 and proofs of maps reproduced by photolithography
numbering 182 were read. At the end of the year 138 new topo-
graphic maps were in progress of engraving and printing and 120
new topographic maps and projects were in preparation for submis-
sion for reproduction.

DISTRIBUTION

A total of 318 publications, comprising 64 new books and pam-
phlets, 1 reprinted book, 1 new geologic folio, 112 new or revised
topographic and other maps, and 140 reprinted topographic and
other maps were received by the division of distribution during the
year. A number of special pamphlets and forms for administrative
use were also delivered and distributed. The total units of all pub-
lications received numbered 179,355 books and pamphlets, 8,785 geo-
logic folios, and 644,750 topographic and other maps, a grand total
of 832,890.

The division distributed 198,584 books, 9,438 folios, and 742,818
maps, a total of 950,840, of which 8,023 folios and 609,148 maps were
sold. The sum received and deposited in the Treasury as the result
of sales of publications was $46,116.32, including $40,779.28 for topo-
graphic and geologic maps and $5,337.04 for geologic folios. In
addition to this $984.52 was repaid by other Government establish-
ments at whose request maps or folios were furnished. The total
receipts, therefore, were $47,100.84.

The division received and answered 88,238 letters.

ENGRAVING AND PRINTING
TOPOGRAPHIC MAPS AND GEOLOGIC FOLIOS

During the year 72 new topographic maps were engraved and
printed, including 14 revised maps. Forty new maps were photo-
lithographed and printed, making a total of 112 new maps printed
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and delivered. Corrections were engraved on the plates of 166 maps.
Reprint editions of 135 engraved topographic maps and 5 photo-
lithographed State and other maps were printed and delivered. In
addition 58 new topographic maps had been engraved and were in
press June 30, and the engraving of 18 other new topographic maps
was nearly completed. Of new and reprinted maps 256 different
editions, amounting to 644,750 copies, were delivered. One new
geologic folio was printed, its edition amounting to 8,785 copies.

OTHER GOVERNMENT MAP PRINTING

A large amount of work was done for the Government Printing
Office, office of the Secretary of the Interior, Bureau of Mines,
Bureau of Reclamation, Bureau of Education, General Land Office,
National Park Service, Office of Indian Affairs, Alaska Railroad,
Bureau of Public Roads, Bureau of Agricultural Economics, Bureau
of Plant Industry, Bureau of Biological Survey, Forest Service,
Weather Bureau, Bureau of Standards, Bureau of Lighthouses,
Bureau of Navigation, Department of Labor, Department of State,
War Department, Post Office Department, Treasury Department,
Department of Justice, Department of Commerce, Interstate Com-
merce Commission, Federal Power Commission, Public Buildings
Commission, Commission of Fine Arts, Smithsonian Institution,
National Research Council, Coast Guard, Bureau of Internal Rev-
enue, Veterans’ Bureau, Federal Board for Vocational Education,
Engineer Map Reproduction Plant, National Sesquicentennial Ex-
position, Pan-Pacigc Conference, American Red Cross, Purdue Uni-
versity, Regional Plan of New York and its Environs, and the
States of Alabama, Idaho, Kansas, Missouri, New Hampshire, Okla-
homa, and West Virginia. This work done for other branches of
the Government and State governments included many reprints,
and the charges for it amounted to about $140,000, for which the
appropriation for engraving and printing geologic maps was reim-
bursed by transfer of credit on the books of the Treasury Depart-
ment. Transfer impressions numbering 165 were made during the
year, including 69 furnished to contracting lithographic printers on
requisition of the Government Printing Office, 47 furnished to pri-
vate firms, 47 furnished to the War Department, and 2 furnished to
the Weather Bureau. Other miscellaneous work was done for
A. Hoen & Co., Heliotype Co., Dennison Manufacturing Co., Wil-
liams & Heintz Co., Mrs. Charles S. Fayerweather, Clark University,
University of Texas, and North Dakota Agricultural College. The
gmou’;lt turned over to miscellaneous receipts from this work was
210.75. :

Of contract and miscellaneous work of all kinds 2,902,551 copies
were printed. Including topographic maps and geologic folios, a
grand total of 3,556,086 copies were printed and delivered.

PHOTOGRAPHIC LABORATORY

The output of the photographic laboratory consisted of 8,503 nega-
tives (1,853 wet, of which 840 were for photolithographs, 129 paper,
2,238 dry, 3,752 field negatives developed, and 531 lantern slides),
54,295 prints (26,219 maps and diagrams and 28,076 photographs for
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illustrations), 2,700 zinc plates, 292 zinc etchings, 77 celluloid prints,
197 lantern slides colored, 9 transparencies colored, 43 prints colored,
6 crayons colored, and 3,247 prints mounted.

ADMINISTRATION
CORRESPONDENCE AND RECORDS

The work of the section of correspondence and records was of the
same general character as during the preceding fiscal year. At the
end of the year the appointees of the Secretary numbered 836, 10
less than at the end of the fiscal year 1926. The changes in personnel
were 683, including 118 appointments, 128 separations, and 437
miscellaneous. During the calendar year 1926, 72 per cent of the
possible annual leave and 15 per cent of the possible sick leave was
granted. Leave without pay and furloughs amounting to 4,320 days
were also granted.

LIBRARY

Accessions to the library numbered 17,737 books, pamphlets, and
periodicals and 755 maps. The recorded loans were 6,265 books and
432 maps, not including those used by 10,893 readers who consulted
the library in person. The catalogue was increased by the addition of
8,104 cards. In accordance with the cooperative cataloguing arrange-
ments, 665 title entries were furnished to the Library of Congress
for printing, the proof reading of which involved 87 galleys.

The correspondence, consisting of 2,132 letters written and 1,682
received, largely concerned the exchange of publications. This cor-
respondence involved the translation of many letters in foreign
languages. Foreign articles and letters translated for other divi-
sions of the Geological Survey numbered 205. There were 917 books
collated and prepared for binding and 666 newly bound books
accessioned and labeled.

Cooperation in the compilation of the “ Union list of serials in the
libraries of the United States and Canada,” to be published under
the auspices of the American Library Association, was continued.

The proof of the bibliography of North American geology for 1923
and 1924 (Bulletin 784) was read, and the preparation of the
bibliography for 1925 and 1926 was continued.

ACCOUNTS

Condensed statements covering the expenditures from Federal
funds during the year are given on the following pages. The
amounts expended by States for cooperative work are set forth in
the reports of the field branches.



Amounts appropriated for and expended by the United States Geological Survey pertaining to the fiscal year ending June 30, 1927 ¢

Funds available Expenditures
Repayments on account of work
performed
Appropriation 5 : Ot Balance
Amount of : Disburse= | cJawdtance
appropriation For cooperating agencies TFor other Total THeRts ing gixg.;nh- Total
Ggological
To be vErey
Made made s
Salavies Lo o e o e b $180: 00000 i csoicon il e e s TS $130, 000. 00 $126,7783 17 v suansns $126, 733. 17 $3, 266. 83
Topographic surveys. 5 451,700.00 | $168,333.48 | $23,253.73 | $14, 439. 57 657, 726. 78 647,384.98 | $3, 556. 22 650, 941. 20 6, 785. 58
Geologic surveys. . ... e 337, 160. 00 15, 870. 39 5,888.79 476. 41 359, 395. 59 346, 180. 48 5,271. 89 351, 452, 37 7,943. 22
Voleanologic surveys. ... - 25, 000. 00 33.44 - 25, 033. 44 21,777.17 |. ¥ 2,853.59 21, 630. 76 402. 68
Mineral resources of Alaska.____ i 50, 000. 00 43.70 : 50,407. 16 44, 581.00 | ? 5,609.92 50, 190. 92 216. 24
Gaging streams. .._......_.__.__. b 151, 000. 00 107, 357. 42 T 283, 565. 31 277, 862. 64 2, 716. 63 280, 579. 27 2, 986. 04
Classification of lands. . ___..________. 4 240, 000. 00 988. 37 218.96 | 1,317.50 242, 524. 83 234,674.30 |  3,685.40 238, 359. 70 4, 165. 13
Geologic maps of the United States.- : 97,000.00 | 100,547.22 | 18,011.07 | 22, 151.68 237,709. 97 203,873.06 | 31,064.35 234, 937. 41 2,772. 56
Preparation of illustrations. _._____. = 25, 580. 00 23.48 |_ 19. 20 25, 622. 68 OB 002 e 25, 009. 12 613. 56
Mineralletstg = o e 312, 000. 00 551 I S 304. 07 312, 308. 42 280, 061.73 | 10, 067.29 290, 129. 02 22, 179. 40
1, 819, 440. 00 393, 201. 85 2,324,294, 18 | ©2,208,137.65 | 64,825.29 |b 2,272 962.94 | 4 51,331.24

70, 111. 65 1 41, 540. 68

¢ In addition to these appropriations, items of $81,000 for printing and binding Geological Survey gublicatious and $11,000 for miscellaneous printing and binding were contained

in the appropriation act, but the accounts for these items were not kept in the Geological Survey. T

priation for contingent expenses of the Interior Department.
b Of these totals $5,177 is in the hands of special disbursing agents and therefore has not been included in the classification of expenditures, as no vouchers covering disbursements

have been received.

ere was also an allotment of $13,707 for miscellaneous supplies from the appro-

¢ Included in this amount is $41,540.68 covering work performed by Geological Survey units for other Geological Survey units, necessarily reported in combining totals, but

otherwise a duplication,

4 A budget reserve of $26,620 is included in this balance.
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Classification of expenditures by the United States Geological Survey pertaining to the fiscal year ended June 30, 1927

. s . Geologic | Prepara-
Geological Topo- . Volcano- | Mineral A Classifi- A :
Object of expenditure Survey gmé)hic (s}lff‘l,ggf logic | resources g’&%‘;gs cation of t]fel%)gi(t)é a ﬂtllgs‘};’é_ I}Jegslieézl Total.
salaries surveys surveys | of Alaska lands States tions
Personal services........._ s B A $126, 733. 17 [$475, 650. 54 |$295, 586. 77 |$15, 373. 85 ($36, 232. 61 |$221, 163. 45 |$190, 613. 19 |$172, 686. 01 |$24, 371. 13 |$205, 520, 01 |$1, 763, 930. 73
Stationery and office supplies. - = 8,262.79 730. 54 151. 84 240. 69 1,528, 35 264.89 | 36,163.77 37.90 3, 995. 96 51,374.73
Scientific and educational supplies. |l T 831. 20 1, 096. 31 56. 04 112. 46 350. 94 i i o A e AT 25. 84 724. 63 3,373. 64
Sundry supplies I 3,011. 95 361. 81 647. 21 22.75 | ' 1,171.07 464.66 | 7,838.29 16.35 | 1,130.37 14, 664. 46
Subsistence and care of animals and storage |
and eareof yehicles. Do oo ot e 1, 026. 20 DL e el [ R i T I T e R R et TS TN PR T o B e
Telegraph service.._.__ = 573. 22 102.17 o 536. 26 1, 685. 68
Telephone service...._____. 5 179. 71 71. 60 Sl 1,804.03 3, 056. 99
Other communication service. . b 90, 70 | m e e % 42.10 89. 80
Travel expenses. .- ........ _| 74,030.19 | 24,966.96 .| 21,010.30 171, 162. 21
Attendance at meetings RS I W 463. 29 LU0+ ) AT | A R S, T iR 7N o T | N N e 253. 88 3, 065. 34
Hire, maintenance, operation, and repair of
horse-drawn and motor-propelled passen-
ger-carrying vehicles - S S 5,719. 10 2, 515. 50 598. 48 103. 50 8, 645. 89 6,941. 88 2 % T 21,322. 34 45, 848,94
Transportation of things......_____ _| 32,146.75 6,908.02 | 1,031.50 319. 08 2,931. 70 5, 218. 62 1, 370. 38 50, 053. 44
Lithographing, engraving, and engrossing.__|____________ 11,743.73 413.05 |-cccmceeeee 12.82 199. 42 495, 81 192.95 13, 441. 49
Stenographic work, typewriting, and dupli-
cating work, ete. (job work) ... __|____________ 23.75 BLI0F | ot cacedibnle s o ol 00 26.05 2.85 11. 60 75. 58
Photographing and making photographs
AHA PO oo e aoea e T S S e L 2, 885. 66 2, 591. 2 554. 08 8,410.98
Heat, light, power, water, and electricity. . 5. 40 A 2,116. 83 2,163.73
{o1c1 7 S R S N T 5,151. 00 5, 485. 76
Repairs and alterations....________ 1,024. 89 3, 682. 96
Special and miscellaneous current expenses. 7,607. 34 23, 967. 30
Purchase of passenger-carrying vehicles____ X 9,070.10 17,937. 90
Furniture, furnishings, and fixtures. ... 839. 16 501. 95 1, 554. 40 5,114. 87
Educational and scientific equipment. 5,460.22 | 7,123.78 1, 266. 27 27,198.28
18 bt N S e e T AR R T DCT AN R e 64. 00 00 i s i e s e At 149. 00
Otherequipment.....occoibenninoies 11, 857. 20 2,148. 26 S3LF0N L 5,304.98 2,008.97 | 14,150.50 | .________ 2, 406. 56 38,208.17
Miscellaneous transfers and adjustments. ___|____________ 1, 531. 81 2,572.48 104.30 | 2,293.32 268. 39 3, 587. 55 629. 93 2. 24 1,372. 74 12, 362. 76
126, 733. 17 | 650, 941. 20 | 351,452.37 | 23,953.76 | 45, 690.92 | 280, 579. 27 | 238, 359.70 | 234,937.41 | 25,009.12 | 290, 129. 02 | 2, 267, 785. 94
George Or1s SMITH,
Director.
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