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FORTY-FIFTH ANNUAL REPORT OF THE DIRECTOR 
OF THE UNITED STATES GEOLOGIOAIJ SURVEY 

GEORGE OTIS 8::.\HTH :. Director 

APPROPRIATIONS 

The appropriations made directly for the ·work of the Geological 
Survey for the fiscal year 1924 included 11 items, amounting to, 
$1,670,190; In addition $110,000, to be disbursed under the direc­
tion of the Public Printer, \Vas · appropriated for printing the re­
ports of the Survey and allotments of $10,000 for miscellaneous 
printing and binding and of $4,280 for miscellaneous supplies were 
made to the Survey from appropriations for the Interior De-
partment. 1 

A detailed statemm1t of the amounts appropriated and expended 
is given at the end of this report. 

COOPERATION 

Cooperation with States \Vas continued in general accordance with 
the plans followed for many years. Thirty-six States thus shared 
in the cost of the geologic, topographic, and hydrologic work of 
the Survey. This form of cooperation is not only o:f mutual pe­
cuniary ad vantage to 1 State and Nation but serves to Inaintain that 
relation between the 1two which is the ideal of American govern­
ment . . Counties and municipalties also participated in this coopera.-: 
tive work. The total! amount expended in such codperative work 
during the year 'va·~ $600,000. Cooperation was also continued 
with othBr bureaus ofl the Government service. Funds aggregating 
$184,120. were placed to the credit .· of :the G.eological Survey for 
work done by it for other Go:vernment btireat1s· and 'offices. r· · ' 

. ~ 

GENERAL suiMARY OF THE WORK OF TH~ YEA~ .. · ! 

The work of the Geological Survey during the fiscal year ·1924-
is set forth in detail in this report in the statmnents of work done 
by its several branches. A brief itemized sunnn:u·y of the principal 
features of the work is given belo,w. ·· ; · ·; · 

WORK IN GEOLOGY 
. . • . ~ I 

·Made geologic· surve'vs iii 44 States and -in Alaska, the- ' worir done including 
geologic' mappiiig, dete~·minations of st:tatigraphy, stru-cture~ and geologic his-· 
t01·y, and examinations of mineral resources. ·, 

l\Iade studies in · 8 States to determine the prospects of oht:a!ming oil or gas, 
and p1~epated reports showing the results of the stu~es. 



2 FORTY..,FIFTH REPORT OF GEOLOGICAL SURVEY 

Continued laboratory 'vork to discover the sources of petroleum and the mode 
of its formation and the features of oil sands-such as texture and porosity­
that are favorable to the accumulation of petroleum. 

Made res~arches in the field and the laboratory to determine the mode of 
formation of oil shale. 

Continued to assist the Unite_d States Coal Commission by furnishing facts 
concerning the coal regions. 

Continued ~ooperation with the General Land Office, 'the Indian Office, and 
the Forest Service in the examination and classification of public lands, the 
work being done especially to determine whether they contain oil, gas, or other 
mineral deposits. 

Examined coal fields in 6 States, prepared 8 reports ( 4 for publication else­
where), and published 3 reports and 4 press notices on fields examined. 

Made cooperative field studies of ore deposits, coal beds, and geologic forma­
tions with 12 States. 

Made special studies of metalliferous deposits in Michigan and California 
with a Yiew to the broader application of the results. 

Continued the search for deposits of pot.c'lsh and found deposits in south­
western Texas that promise to be of commercial value. 

Made field investigations to determine resources of arsenic in Western 
States. 

Made geologic . examinations of sites for dams and reservoirs in ·western 
States in cooperation ·with the Bureau of Reclamation, to determine the 
strength, imperviousness, and other features of the rocks. 

Completed cooperative field work on a ·geologic map of Arizona, to be pub­
lished by the State, and completed ofiice work on a geologic map of Wyoming, 
now in preparation for publication. 

Aided in completing and publishing a report on the geology of Haiti, the cost 
of which was borne by the Haitian Government. . 

Identified thousands of fossils sent in from different parts of the United 
States and from the West Indies and Central and South America, for strati­
graphic determination and correlation, principally as a means of discovering 
the geologic horizons at which oil may be found. 

Continued to study the San Andreas earthquake rift in California in eo­
operation with the Seismological Society of America, the Carnegie Institution, 
and the Coast and Geodetic Survey. · 

' Published 30 reports · on the geologic features and mineral resources of 
areas in different parts of the United States. 

WORK ON MINERAL RESOURCES 

Collected and published statistics of mineral production and cooperated in 
this work with 16 States and the Bureau of the Census . 

. Assisted the United States Coal Commission to the date of its termination, 
maintained contact with tJ;le Department of Commerce in its studies of special 
features of the coal ,industry, and made and reported on four canvasses of 
consumers' stocks of coal in cooperation with the Bureau of the Census. 

Issued weekly reports showing the production of coal, prepared and pub­
Ushed monthly statements on the production of petroleum, and compiled for 
the Federal Trade Commission special statistical reports on petroleum. 

Prepared a map sho:wing petroleum and natural-gas fields and petroleum 
plpe lines in Texas. 

Continued the compilation of data showing mineral production in foreign 
eciuntries and the world's fuel reserves. 

WORK I~ 9HE:M:ISTRY AND PirtsiC.S hi 

Made 782 quantitative analyses of rocks and mi-net·als· and identified 2,698 
mineral specimen13. 

Made laboratory studies to determine the mode of formation of metallic 
copper in ore deposits . 
. · Made studies of the chemical nature of the organic matter . in oil shale in . 

oll.'der to discover the mode of formation of petroleum and other natural hydro­
carbons. 

Made a series of assays for determining the presence of small . quantities of 
platinum in rocks. . 

Made 662 .analyses of potash salts in material from Texas, ·disclosing prom­
ising potash-rich beds. 
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Measured deep earth temperatures and temperatures of hot springs in lit 
study of the temperatures at depths in the earth's crust. 

Made laboratory studies of the texture, pore space, and ,productivity of oil 
sands. , 

WORK .IN. ALASI\:A 

Continued the survey of Naval Petroleum Reserve ~o. 4, traversing areas 
aggregating 220 linear miles along six rivers and exploring the lower part of 
\Vainwright Inlet, mapping 2,150 square miles in northern Alaska. 

Made reconnaissance geologic surveys elsewhere in .Al!tska covering 8,570 
square miles and .reconnaissance topographic surveys covering 4,300 square 
miles. 

Continued the study of the copper deposits of. Prince William Sound and of 
the geology and mineral resources of southeastern Alaska, especially the 
Hyder district, and of the nickel deposits in the Sitka district. 

Continued the study, of the stratigraphy of Alaska Peninsula, especially the 
Cold Bay petroleum field and the Chignik district. 

Completed a report on the Mesozoic geology of Alaska. 
Continued an examination of the ore deposits and other mineral resources 

in the region along the Alaska Railroad and prepared and published a report 
(Bulletin 755-C) giving its results. 

Completed a study of the Tertiary flora of Alaska and assembled the results 
in fo;rm for early publication. 

Revised for republication the geographic dictionary of Alaska. 
Published a report on werk done in Alaska in 1921, three chapters of a 

similar report on work done iu 1922, and a bulletin on the Ruby-Kuskokwim 
region. . . 

Published a large relief map of Alaska in which the topographic features 
are brought out by brown shading and the wate1· features are shown in blue. 

• TOPOGRAPHIC WORK 

Surveyed for mapping 16,021 square miles in the Unite4 States, resurveyed 
644 square miles, and made river profile surveys covering 818 linear miles, 
running in connection with. these surveys 7,781 linear miles of primary levels 
and setting 2,059 permanent bench marks. . . 

Occupied 177 triangulation stations, of which 122 were permanently marked. 
Ran primary traverse lines aggregating 5,832 miles and in connection there· 

·with set 1,450 permanent marks. 
Completed 696 square miles of topographic surveys in Hawaii, the work 

including the running of 228 miles of primary levels and the establishment 
of 90 bench marks. 

Compiled for the air service of the United States Army air-route maps of 
more than 100,000 square miles of territory. 

Prepared maps of proposed dam sites on Colorado River and a map of 
Arizona showing their location . 

Assembled and redrafted reconnaissance maps of streams in Colorado and 
Wyoming and made a series of maps of Missouri River. 

Continued cooperation in topographic surveys with 19 States and with Hawaii 
and performed base-map work for the National Park Service, the United States 
Coal Commission, the General Land Office, and the Federal Board for V o.ca­
tional Education. 

Published editions of 70 new topographic maps that form sheets of ·the 
Topographic Atlas of the United States (including shaded relief editions of 
7 standard ,maps), maps of Alabama and Arizona, .a shaded reUef map of 
Kentucky, and photolithographic editions of 92 new maps (to be engraved later)~ 
of 34 maps not yet scheduled for engraving, and of 17 river plans and profiles. 

Put>lished a bulletin (No. 709) giving in one volume the results of triangu­
lation in the United States in 1916-1918. 

Published a bulletin (No. 689) describing the boundaries, areas, geOgraphic 
centers, and altitudes of the United States and the several States. 

\VORE: ON WATER RESOu'T.CES 

Continued stream gaging at more than 1,600 stations on rivers in 41 States 
and . in Hawaii to determine the quantities of water available for irrigation, 
power, and other uses, performing .part of the work in coopera,tion with 29 
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States and Hawaii and with the Bueeau of Reclamation, Forest Service, Na­
tional Park Service, Office of Indian Affairs, Federal Power Commission, Office 
of the Chief of Engineers, and city of San Francisco. 

Made investigations of ground water in 16 States, cooperating in this work 
in certain areas with 5 States, the Bureau of Reclamation, and the General 
Land Office. 

Analyzed 819 samples of water and made studies to improve methods of 
water analysis. 

Prepared monthly reports on the production of electricity and the consump­
tion of fuel by public-utility power plants and on the stocks of coal on hand 
at such plants and a report on the developed water power of the United States. 

Made surveys of all promising clam sites along Colorado River from Lees 
Ferry to the lower end of Black Canyon and began the preparation of a report 
showing the results of the work clone. 

Made examinations of power sites, propo:"led power developments, the po .. ve•· 
value of streams and lands, and the use of watet· for power · and irrigation in 
8 States, these examinations including several items of work done for the Ped­
eral Power Commission. 

Continued ·examinations of public lands for classification under the enlarged 
and stock-raising homestead laws, performing such work in 18 States and cov­
-ering areas embraced in about ~.000 applications. 

WORK I:\' CL \S:'>IFI L \TIOX OF PFBLIC J. .\::\D S 

Classified 1',812,685 acres of public land as coal land and 4,105 acres as oil 
land and made other classifications involving a net decrease of 2,998,210 acres 
in areas withdra,vn as possible coal land and of 421,723 acres in areas with­
drawn as possible oil land. 

Reported on 14,782 cases arising under the administration of the public-land 
laws. · 

Reported on 6,282 applications made for permits, leases, or patents under the 
mineral-land laws. 

·Recommended the addition of 153,052 acees to the vower-site reserves and 
the eliminatio'n of 58,537 acres. 

Increased the area withdrawn under the ~eYada ground-water reclamation 
act from 1,300,940 acres to 1,425,060 acres. 

Recommended designations involving 1,379,449 acres of land available for 
settlement under the enlarged-homestead acts and the cancellation of designa­
tions involving 12,379 acres. 

Recommended the addition of 107,384 acres to the public water t·eserYes and 
the eliinination of 6,783 acres. 

Recommended the designation of 1,801,441 acres as stock-raising homestead 
land and the cancellation of designations covering 760 acres. 

WORK I~ PRINTING c\XD PUBLICATION 

J~dited and otherwise prepared for printing- ~7,981 pages of .manuscript, read 
and corrected 2,306 galley proofs and 15-;9~8 page proofs, and prepared indexes 
for 25 reports coveting 4,455 pages. 
· · Prepared for reproduction in reports 4,442 illustrations. 

Edited for engraving 90 new topographic maps, edited for reprint 222 topo­
graphic maps, edited 54 plan and profile river survey sheets for photolitho­
graphic reproduction, edited 249 maps for incorporation in Sun·ey reports, and 
read proofs of 613 maps. 

Published 114 reports containing 14.543 pages in editions amounting to 
351,107 copies, 4 geologic folios in editions amounting to 15,485 copies, and 92 
new or revised topographic maps and 203 reprinted maps in editions amounting 
to 1~339,173 copies. · 

Distributed 521,548 books and pamphlets. 16,681 geologic folios, 923 copies of 
the World Atlas of Commercial Geology, and 735,573 maps, a total of 1,~74,725 
publications, of which 617,391 were sold. 

Engraved and printed 70 new maps and completed the engraving fot· 32 new 
maps, photolithographed and printed 92 new maps, made corrections ou the en-' 
graved plates foi· 214 maps. and reprinted editions of 193 maps and of 10 
corrected State and other photolithographed maps. 

Printed for other branches of the Government or for incorporation in reports 
in the Geological Survey 4,655,982 copies of maps, plans, sections, etc., the 
work involving more than 23,000,000 impressions. 

( 
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j' OTHER WORK 

Maintained a photogl·aphic laboratory, making an output of 11,279 negatives, 
1,609 lantern slides, 111,037 prints, and other material. 

Maintained a geologic library, receiving 14,655 books, pamphlets, periodicals, 
and maps, affording facilities for 12,908 readers, and lending for use outside 
of tl).e. library 7,054 books and maps. 

Received 348,361 letters and other pieces of mail, sent out 883,179 pieces, 
and handlEid 3,505 pieces of freight and express outgoing and incoming. 

SPECIAL FEATURES 

To catalog the activities or even the accomplishments of the year 
is not enough: special mention needs to be made of a few out­
standing items in the record. To stress these may serve both to set 
forth the nature of the public service rendered by this scientific 
bureau and to link up its present-day activities with what had been 
done earlier. 

The Colorado Canyon expedition, which attracted some public 
attention, . well exemplifies the suecess won by uniting specially 
trained topographic, hydraulic, and geologic engineers in a care­
fully planned and skillfully executed effort. This traverse of the 
Gr_and Canyon completed the instrumental surveys of Colorado 
River tha.t :had been begun 12 years before at Kremmling, in north­
ern Colorado. The mapping of 253 miles of canyons and the ex­
amination of 22 possible dam sites during the year was a task 
fraught with danger, but the Government engineers regarded the 
danger as only "in the day's work" of scientific exploration. Colonel 
Birdseye and his associates carried on the traditions of the field 
service, for the second Director, Major Powell, had made the first 
boat trip through the Grand Canyon in 1869. This thorough sur­
vey of the Colorado and its principal tributaries is the necessary 
preliminary to the making of Federal and State plans for · the full 
utilization · of the natural resources in a region· where water gives 
value to land. 

Equally noteworthy and equally spectacular are the exploril,tory 
expeditions into Arctic Alaska, the first made in the sun1mer of 
1923 and the second started in the following winter. This geologic 
examination of the naval petroleum reserve in northern Alaska 
has been undertaken at the request of the Secretary of the Navy 
to determine the possib}lity of fin,ding oil in quantities sufficient 
to · add materially to the reserves for the future use of the Navy, if 
not indeed large enough to augment the Nation's supply for other 
needs. The first season's examination along the Arctic coast of 
Alaska verified the reports of large seepages of oil and of geologic 
conditions sufficiently favorable to oil accumulation to warrant · the 
second expedition, which started northward with dog sledge~ from 
the Yukon in February ·last and had crossed the Endicott · Range by 
March. The area to be traversed and mapped by the three parties 
of this expedition is roughly 3,700 square miles and includes the 
largest tract of unexplored United States territory. Dr. Philip S. 
Smith is the geologist in charge of this exploration, and his plans 
for it were 1nade 13 years before, when he was working on the 
southern margin of the area. 

This search for an oil field in Arctic Alaska illustrates the emphasis 
now put on geologic work in the exploitation of fuel resources, but 
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the nature of the exploration and the experienced personnel available 
:for it fittingly mark the status of the Geological Survey's work in 
Alaska after 25 years . of uninterrupted effort. In the quarter of a 
century since 1898 slightly more than $2,000,000 has been appropri­
ated :for the investigation of the mineral resoureffi of Alaska, and 
by this n1eans over one-fifth of the area of the Territory has been 
covered by reconnaissance geologic surveys and more than ·one­
quarter of the area by reconnaissance topographic surveys. Explora­
tory surveys over many thousands of square miles and visits to 
hundreds of mining camps, large and small; maintenance of scores 
of stream-gaging stations; a.nd the publication of 420 maps and 383 
reports are other items in the systematic scientific investigations 
carried on in this outlying territory-the whole making up a record 
of consistent promotion of Alaskan interests in which the Depart­
ment of the Interior may take justifiable pride. Since July, 1903, 
Alfred H. Brooks has been in active charge of the work, and he has 
become the recognized authority on the geography, geology, and 
resources of Alaska, but the credit for what has been accomplished 
he would wish to divide among his associates, some 120 geologists 
and engineers ·who have shared in this pioneering work. 

The· Director's service as a member·o:f the United States Coal Com­
mission ended on September 22, and he resum~d· his duties 'With the 
Survey on September 24. 'This connection of the Survey with the 
special investigation assigned to the commission was the logical out­
come of the pa.rticular attention given tothe country's resources in 
coal ever since the Geological Survey undertook the · technical super­
vision of the statistical study of the 'coal industry :for the census of 
] 880, and especially since the general review of the coal fields made 
20 years later. a.nd :fully summarized in Part III of the Twenty-:·sec­
ond Annual Report. The geologic and economic studies of the coal 
resources of the country ·to an increasing "extent engaged the atterr:.. 
tion ·of Federal · geologists and statisticians until the Geological Sur­
vey had become the largest single repository of facts relating to the 
coal . industry, and of this accumulation the Coa:I Commission made 
:full use. 

Similarly, the appointment, in March, of the Director as a mem­
ber of the President's Naval Oil Commission was a recognition· of 
the leading part played ·by the Survey in the geologic 'and economic 
study of the oil resources of the country, and especially in , the de­
velopment of the national policy of conservation thrOlf!?;h ' leasing 
publicly owned oil land and setting ' aside .. reserves -for naval pur­
poses. Again the accumulated information; and the trained geologists 
of the Survey were :thus made available, to assist the commission in 
determining the policy ,and procedure to •oe recommended. to the 
President~ · : 

Still another item may be mentioned as linking present with past 
work. In April, 1924, the Survey published a" shorter contribution" 
by Dr. F. W. Clarke entitled "The evolution and disintegration of 
matter." More thai1 50 years ago Doctor Clarke attacked the same 
subject in a paper · on evolution and the spectroscope, and his recent 
contribution may be regarded as a by-product of this senior chemist's 
long service in geochemical research-a contribution not unconnected 
with his service :for many 'years ·.as chairman of the International 
Committee on Atomic Weights. Further evidence ·of the value of 
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])octor Clarke's contribution to geologic and chemical science is 
found in his completion this year of the manuscript for a fifth, re­
vised and enlarged edition of the Data of Geochemistry, which was 
first publ~shed in 1908. 

WORK BY THE DIRECTOR 

. The Director resumed his administrati;e duties in the Survey on 
SeptBmber 24, in1mediately after the legal termination of the exist:­
ence of the Coal ·Commission, on which he 'had served . . His yea,r's 
absence had in .no wise interrupted nor retarded the progress_ of the 
work; · indeed, notable advance~ had been made in the effectiveness 
of this branch of the public service. . · · 

On March 25 the President appointed the Director as one of three 
1nembers of a · com:mission to study matters pertaining to the naval 
oil reserves, and on the organization of the comrriissio_n he was selected 
to act as c;hairman. His service . on this .informal investigating body 
did not conflict with his regular duties or involve his absence :fron1 
Washington, except :for a visiLin May to the naval oil reserves in 
California and Wyoming. . .· · 

Late ·in June the Director attended the first 'V orld Power Con­
ference in London as the personal representativ~ of the Secretary of 
the. Interior. At one of the opening general sessions he . served as 
chairman, the subject under discussion being a national . review of 
power resources. . . 

Some of the, points of contact between the. Survey's scientific and 
engineering investigations and the public are indicated in the fol­
lowing titles of addresses given by the Director durihg the year: 
October 16, "Le-ssons from the Coal Commission's work," American institute 

of Mining and Metallurgical Engineers, Boston sectlon. 
~o\-ember 20, "The recommendations of the United States Coal Commission," 

Academy of Political Science, New York. . 
December 5, "Relations of the Geologica1 Survey to . cbemi:Gal engineer :ng," 

American Institute of Chemical Engineers, Washington. 
December 17, "Engineering outlook on the coal problem," American Institute 

of Mining and Metallurgical Engineers, Washington section. . . 
December 28, "Fluctuations in 'mineral output," Ame.rican Statistical Associa-

tion, Washington. · .. ' . 
January 17, "Coal a national issue," Washington Academy of Scienc.e. . 
February 5, "Foundat ions of industry," Providence Engineering Society. 
February 26, "New England's interest in power," Economic Club, Worcester, 

Mass. . 
March 8, "Why superpower?" Economic Club, Portland, Maine. 
March 26, "Industrial relations in . the coal industry," New Jersey Chamber of 

Commerce, Newark. 
April 1j " Conservation as applied to coal," · Lafayette College, Easton, Pa. 
April 7, "Coal and law," Federal ·Law Association, Washington. · . 
May 22, "Planning for power," Massachusetts State Chamber of Commerce, 

Worcester. · 

Less formal addresses on. the subject of coal were given before the 
Rotary Club of Skowhegan, Maine; the students at Colby College; 
the ~tudeJ_its at Lehigh University; the Women's City Club, Wash­
ington; the Thursday" Evening Club, Bethlehem, Pa.; . the Conserva­
tion Society, York, Pa.; the National Industrial Conference /Board, 
New York; and the Delta Kappa Epsilon , Association,. Washington. 

Most of these addresses were , printed in technical journals or in 
proceedings of the societies. · 
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Supplementing their. testimony before the Senate and House cmn­
tnittees on agriculture, the Director and Mr. Mansfield prepared an 
:article, ·"Potash-the key to prosperous agriculture," for publica­
tion in the May number o:f the American Bankers' Association 
Journal. 

PUBLICATIONS 

'The publications of the year consisted of 114 books ~nd pamphlets 
of the regular series, 104 new or revised maps, 203 reprinted maps, 
and numerous cir·culars, inquiry :forms, lists of publications, etc. 
The total number o:f pages in the new book publications was 14,553. 

Brief notices of the publications in the regular series and of the 
new maps are given below. · 
FoR'l'Y-FOURTH ANNUAL REPORT of the Director of the United States Geological 

.Survey to the Secretary of the Interior, for the fiscal year ended June 30,· 
"1923. 91 pp., 1 pl. (map) . 

.A •Cieta:iled account of the work of the Geological Sm-vey during the .year. 
iP!BoFEssroNAL PAPER 126. Geology of the Coastal Plain of Texas west of Brazos 

River, by Mexander Deussen. 151 pp., 36 pls. (incl. 2 maps), 38 figs. 
Sets f()rth the results of a geologic investigation of an area of about 38,900 

sq11are miles atendl.ng from Brazos River southwestward nearly to the Rio Grande. 
PROfESSIONAL PAPER 131. Shorter contributions to general geology, 1922; David 

·White, chief geologist. 216 pp., 50 pls. (incl. 1 map), 12 figs. 
A C<l-DSOiida:tion of !IJ!lpers published separately in advance. Includes papers on 

paleon.tolog:r, stratigraphy, and physiography, covering area.s in New England, the 
Southeastern b'tates, Texas, Colorado, Wyoming, and Arizona. 

l:'ROFESSIONAL PAPER 132-A. Rock formations in the Colorado Plateau of south­
eastlern Utah and ;~~.orthrern Arizona, by C. R. Longwell, H. D. Miser, R. C . 
. Moore, Kbrk Bryan, and Sidney Paige. 25 pp., 10 pls., 1 fig. 

:R~ort on the rock formations within the area to be flooded by a proposed 
storage reservoir to be created by •the construction of a large dam on Colorado 
.River at Lees Fen-y, Ariz. Covers the geology of the canyons of Colorado and 
San Juan rivers and the lower parts of tributary canyon\S. 

PROFESSIONAL PAPER 132:...B. A new fauna from the Colorado group of southern 
Montana, by J. B. Reeside, jr. 1l pp., 11 pls. 

Describes a small but interesting fauna recently collected in the Crow Indian 
Reservation, Big Horn COlllnty. . 

l.,ROFESSIONAL PAPER 132--'0. Notes on the geology of Green River valley be­
tween Green River, Wyo., and Green River, Utah, by J. B. Reeside, jr. 18 
pp., 6 figs. 

Presents 'DO'tes •un ·geologic features observed during an exp€dition to gather data 
needed 1ro con.wlete a study of the power resources of Green River. 

l'ROFESSIONAL PAPER 132-D. The evolution and disintegration of matter, by 
F. W. elar"ke. 38 pp., 1 pl. 

'The . discavery of the " periodic law " led to the conclusion that the so-called 
·chemical elements must have bad some community of origin. Tile suggestion was 
first published by Doctor Clarke more than 50 years ago that the evolution of 
!Planets from nebulae was accompanied by an evolution of the chemical elements . 
'The disC<lvery of radioactivity led to the further discovery that the elements can 
decay. In the appearan~e of the so-called "new" stars we probably see a rever­
sion of the ·evoltrti<mary process an-d a return to a nebular condition. In this paper 
Doctor ·Ciarlke summarizes th:e researches that have led to these conclusions and 
e:x;plaiins -the ;processes lnvoh"€d. 

PRoFESSIONAL PAPER 132-E. An earlv Eocene florule from central Texas:, by 
E. W. Berry. 8 pp., 1 pl. ~ 

Describes a smaTI C<lllectlQn of fossil plants including ten species, obtained near 
'Sayersville, .\Bastrop County, Tex. 

iPROF'ESSIONA'L PAPER 133. The CC•rl~ltttion of the Vicksburg group, by C. W. 
Cooke, ·and 'The lf'qraminifera of the Vicksburg group, by J. A. Cushman. 
73 pp., c8 'PlS., 1 insert. 

'Mr. Coo"ke"s paper sets 'forth the results of recent inves~igations o.n. the Oligocene 
formations of the S-outheastern States and corrects certam errors m the standard 
correlation tables. Mr. Cushman describes the numerous species of Foraminifera 
found in the :!'t>rmations of .th~ Vicksburg group and figures many of them. Th~ 
ipaper contain-s a -table \shQwing th~ distribution of the species describec;l. 
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BuLLETIN 689. Boundaries, areas, geographic center.·s. and altitudes Df thf' 
United States and the seYeral Rtates, with a ln· ·ef record of impottant 
changes in their territory, by E. M. Douglas. 240 pp., 7 1)ls. (incl. -l 
maps), 22 figs. · 

A revision of Bulletin 226, published in 1904, with much new matter concerning 
b.oundaries a nd r elated subjects. Contains a large amount of interesting . detaile\1 
information on the history · of · the several boudaries; numerous quotations · from 
treaties, acts, and other documents, ·reproductions of ancient maps, and ,diagram:-: 
showing successive · changes in boundaries. 

BuLT,ETIN 709. Triangulation and primary traverse, 1916-1918; C. H. Birdseyt'. 
chief topographic engineer. 920 pp., 2 pls. (incl. 1 map). 

Gin~s coinputcd results of the field work of primary control by the Geological 
SnrYI'~' · The mattei· had been published in separate chapters, each coYering a State 
or a group of States. 

BuLT.ETIN 718. Geology and ore deposits of the Creede district, Colo .. by W. H. 
Emmons awl E. R. Larsen. 208 pp., 12 pls. (in d. 3 maps), 32 figs., 1 insert 
(table of geologic formations). 

Ore deposits wrre discovereu near the site of Creede, in MinPral County, Colo .. in 
1883, anu the. finding of rich ore on several claims in 1891 stimulated a boom tlla t 
riYa led anything in the earlier history of western mining camps. In the four dec­
ades since the first discovery the district has produced over $40.000.000 in gold, 
:;ilY<'l', copper, lead, and zinc. This district is a part of the San Juan Mountains. 

BuLLETIN 723. Geolog·y an<l ore de!)osib,; of the Manhattan distl'ict, Nev., b~· 
H. G. F'erguson. 173 pp., 18 pls. (incl. fi maps), 15 figs. 

Gold was discoYPrecl in the :Manhattan dist~·ict in 1905. The greatest proctuction 
was rea.ched in HHl, and since then mining has declin.ed. This report describes the 
~eology of .the district. . The author concludes. that the lode deposits belong to two 
pel"ioos of Inetalliza.tlon---'one early-·Cretaceous and one late· "';ertia.ry-and that much 
of the rich ore mined in the early days of the camp was produced by downward 
enl'ichment. Plftcc·r gold has heen found in the gravel of l\fanbatta.n Gulch. •rhf• 
tlistrict has probably passed its most productive stage, though many more small ore 
bofli es may still be found. 

Duu.1<:TI~ 7B5. Contributions to econom:c geology (short papers and prelimi­
nary ~~vo•·ts). 1922, Part I, Metals ~md nonmetals except fuels; F. L. 
Hnnsome, G. R. Ma:nsfield; and E. F. Burchard, geologists in charge. 34(i 
pp., 1:3 pls. (incl. 4 maps), 67 figs . 

. The papers in this volume have been published separately, most of them in 19::!2. 
The principal subjf'cts considf'reu an~ !diver orr~s in Nf'vada, Colorado, and Arizona. 
iron ores in North Carolina and 'l'ellnesseP, and peridotite in Arkam:as. 

HL:LLETIN 736. Contributions to ec.onomic geology (short papers and prelimi­
llllry reports), 1922, Part II, :Mineral fuels: K. C. Heald, geologist in 
charge. 260 piJ., 24 pls. (incl. l1 maps). 12 figs., l insert. 

Contains e.ight papers, previously published in separate form, on oil or gas ih 
Oklahoma, Texas, Montana, Wyoming. and Arkansas. 

HuLLEnx 73U. Miner·al re~-;om·eeH of Alaska; report on progress ()f investiga­
t ions in 1fl2l, by A. H. ·Brooks and others. 190 pp., 3 pls. (maps), 8 figs. 

The ci.!!htcPnt:h of a sPri('s of annual bulletins summarizing the results of work 
doll(' lJ~- the Geolog-ical SurYcy- in Alaska. Contains papers on. the Alaska mlnill!: 
industry it} Hl:21. the \Vran;.wll. Cold Bay, Iniskin Bay, and Anchorage districts, and 
metnllifcrous deposits in the Yukon and Kuskokwim regions. 

HPLu:nx 744. Thf' lime helt of l\1'aHsaettusetts and parts of eastern New ·York 
aucl " ·estern Connectieut, hy T'. N. Dale. 77 pp .• 8 pls. (incl. 4 maps}, 23 fig:;;. 

·r1w lime-producing b.elt of westei·n Massachusetts and adjacent' ·states contains 
bot i1 c~t lcitic au<l dolomitic lime:-<toues, and as each of ·these varieties bas properties 

w • that specially fit it for cPrtain nsr·s a g;eologlr. map showing their boundaries is of 
economic Yalue. This report ~ivcs tbe results of a field study in which these 
houurlari.es wern tracPd. de:-:crihin~ the an' al distribution and characteristic proper­
til's of the limestones and tlw salient features of the quarries that have been opened 
in them and presenting other pertinent information. 

LkLI.ETIN 74G. Geologic literature on North .America, 1785-1918, by J. M 
Nkklt'i". Part I, Bibliography, ll(l9 pp. 

RtTLETTN 747. Geologic literature on North Ameriea, 1785-1918, by .T. ::\1. 
~kklf'S. Pnrt II, Index, 660 fll1. 

Bulletin 746 is 11 cumulation of the ' seriPs of bibliographies of North American 
g"('Olog3y issued by the United States Geolo~ical Survey as 16 separate bulletins, with 
the nudition of many titles not previously listed. The papers of each author are 
listed in chronologie order hy years, and with each title is given the informatiom 
needed in finding the paper in a library. Bulletin 747 is an index to the publica­
tions listed in BullPtin 746. These books are an essential part of tbe equipment of 
eVPQ. geologist. 
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BuLLETIN 748. The 'rwent~7mile Park d:strict of the Yampa .~.:oal field, Rour t­
County, Colo., by M. R. Campbell. 86 pp., 13 pls. (incl. 1 map). 

The commercial development of the Yampa coal field was begun in 1906, when the· 
"Moffat railroad " reached its eastern border. Operations have been undertaken in 
several parts of the field, but there has been a dearth of reliable information as to· 
the correlation of' the coal beds and the relative value of the coal mined at differ­
ent places. This r eport has been written to supply such information for an im­
portant part of th.e larger field. It describes the geology and gives analyses of the· 
coals and comparisons of their heating value. 

BuLLI<~TIN 749. Geology of the 'l'ullock Creek coal field, Rosebud and Big Horn. 
Counties, Mont., by G. S. Rogers a11d Wallace Lee. 187 pp., 16 pls. (incl. 
5 maps), 5 figs. · · 

The Tullock Creek coal 'field includes 900 square miles in the angle fo l'ined by til l'·· 
junction of Big Horn River with the Yellowstone, about halfway between Miles Cit;-..· 
and Billings. It ~onsists of 1he lands east of the Big Horn ceded to the Government 
by the Crow Indians in 1904. The coal is subbituminous and compares· favorably 
with the commercial varieties now sold in neighboring markets. This report gives : 
full information concerning the beds considered workable at present. About 20 per­
cent of the field has been classified as coal land. 

Bl:LLETIN 75~A. Ilsemannite at OuraJ~, Utah, by F. L. Hess. 18 pp., 2 pl~ .. 
1 fig. 

Descdbes a water-soluble molybdenum-bearing mineral found in sandstone ut' 
Eocene age and gives a brief reYiew of the fPw known occurrences ot' ilsemallnit l·· 
elsewhere in . the world. 

B1.:I.LETJN 75~B. Origin of certnin rich silver ores near Chloride, and King:m::m ,. 
Ariz., by E .. S. B astin. 25 pp., 11 figs. 

One-of the papers giving the results of Mr. Bastin's general study of silver t>nrich­
ment in many parts of t he Western States. Although some of the richest sil_ver ores. 
of the area, now exhausted. were the products of downward enrichment, the rich ruby 
silver ()I'CS are in the main primary and may be expected to · continue to grentet· 
depths than the enriched ores. · · · 

Bur.:LETIN 751:-B. Progress report on a subsurfac-e study of the Pershing oil 
and gas field, Osage County, Okla., by W. W. Rubey. 52 11p. , 3 pls. (incl .. 
2 maps) , 9 tigs. 

A preliminary statnncnt of the tesults of an intensive study of the P er sh_ing field ,. 
which lies in the east-central vart of Os:i:~e County a fpw miles southeaRt oi l'aw­
huska . 

BrLLE'l'Ii'\ 752. Coal resources of the H.aton coal fielcl. Coifax County, N. I\Iex .•. 
by W. T. Lee. 260 pp., 22 pls. (incl. 2 maps), 18 figs. 

'l'ht> Raton coal field is R small part of a great region of coal-bearing rocks in: 
Colorado and New Mexico. which extends about 90 miles from north to south and 30 
miles from east to wes{ and includes also the '.rrinidad coal' field of Colorado­
The conl of this region compare::; favorably with the best bituminous coai of Ohi o 
an::l some other fields. Much of it will coke, and at many placr s it occurs in thi ck 
b·~<ls that. are easily mined. During the ] 0 years ending· in l~l~O this region yit>ldeu 
nwl·e than 27,000,000 tons of coal. 'L'he Raton field contains a large quantity of 
coal in beds of great commercial value, but the geologic conditions are so diverse 
that careful prospecting is necessary to determine a good location for a mine. 'rhis 
paper gives geologic information cone~rning . the field, paying special attention to 
genlogic · structure; relation · of the eoal outcrops to slopes, canyons, and other fea­
tures as bearing on ease ot' transportation, quality of the coal , ancl methods of 
mining. · · · 

BuLLETIN 754. 'I'he Ruby-Kuskokwim region, Alaska, by J. B. Mertie, jr. , anc1 
G .L. Harrington. 137 pp. , 9 pis. ( ·nel. 4 maps), 2 figs. 

'J~he region described lies in west-central Alaska and inclu·.les three of the mor t> 
productive placer districts of the Yukon Valley-Iditarod; Huby, and Innoko- also 
the Candle Creek district. the most productive placPr camp in the Kuslwkwim Yal­
ley. The total value of the ~old and silver produced in these <listricts to the end of 
1922 was over $27,500,000. The camps in this region have been describe ·.:! sPparately 
in preYious reports, most of which are now either out of stock or out of date. The 
presBUt volume is a smnmary report on the whole. region and includes · much geologic 
information not previously published. 

Bu.r.LETi:N 755-A. The Alaskan mining industry in 1922, by A. H. Brooks :md 
S. H. Capps. 72 pp. 

The first chapter of the nineteenth annual bulletin on the mineral r esources of 
.\laska. Shows that the value of' tlle total mineral production in 1922 was $2,500,lHhl• 
greater than in 1921. EiXpresses the co nviction that in spit e of rather widesprt>ad 
pessimism the Alaskan mining industry is now on a more substantial basis than e \:Pl" 
before and is advaneing, not r etrogra ding. GiveR statistics covering several ~·ear::; ttll" 
all the principa l mining district s anu c~Jntains a list of recent Survey publications Oil 

· Alaska. · · · 

BuLLETIN 755-B. The metalliferous .deposits of Chitina; Valley, Alaska, by 
F. H. Moffit. 18 pp. 

8ummarizes the mode of occurrence of the valuable minerals so far discovered in 
Chitina Valley and points out their r elation to the geologic formations and structur0. 
Copner is the chief metal min~u commerciall)·, hut gold and sil\•er have also bNm 
produced. 
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:HuLLETIN 755-C. Geology and mineral resources of the .region traversed by 
the Alaska Railroad, by S. R. Capps. 82 pp., 7 pis., 1 fig. 

The Government railroad. between . Seward and Fairbanks, Alaska, completed in 
~larch, 1923, 'has ·profoundly affected the welfare . of a large region, providing, for 
example, a comfortab1e journey of a few hours in place of weeks o-f severe physical 
exertion over a trailless country. The effects of the stimulus of better transpor­
tation are alread-y ·evi-dent, but the railroad has been in operation too· short a ti.me 
to do more than start the intensive development of the country, and the populatwn 
mow served by the railroad is no index of the number of people this region may 
some time support. In the development that is to come an inventory of the re­
sources of . the region will be of great assistance, and this · bulletin supplies such 
information for the mineral industry; The railroad also provides an easy summer 
tourist trip that includes a great variety of scenery, and the notes on the geography 

·of the region given in this bulletin will be of interest to the prospective traveler. 
Buu,ETIN 76{}-A. Pedestal rocks in the arid Southwest, by Kirk Bryan. 13 pp., 

5 pls. 
One of the " Contributions to the geography of the United States." Considers 

the causes that produce the peculiar forms sometimes called " hoodoos " or " mush­
rooms," and concludes from a study of some of these rocks in Arizona and New 
Mexico that even in an arid regicn water er{)siou .as well as wind scour may con­
tribute to their formation . 

. ,VNrER-SUPPLY PAPER 489. The occurrence of ground water in the United 
States, with a discussion of principles, by 0. E. Meinzer. 333 pp., 31 pis. 
·(incl. 5 maps), 110 figs. 

The first of a series of papers on the general subject of ground water in the 
United States. Discusses _principles of occurrence, kinds of rocks and their water­
bearing properties, structure of rocks and its influence on ground water, and water­
bearing formations in the United States. The paper is abundantly illustrated by 
diagrams and photographic views. 

7\VNrER~S'uPPLY PAPER 492. Summary of hydrometric data in Washington, 
1.878-1.919, by G. L. Parker and Lasley Lee. 371 pp., 9 pls. (incl. 1 map). 

Records of stream flow in Washington were first collected by the United States 
Cteo1ogical Survey in 1893, and from that time to September 30, 1919, records have 
been made at 209 gaging stations. T'he details of these records, which are given 
in 45 different volumes published by the Survey, are summarized in this paper in 
convenient form. Data based on earlier records showing the discharge of lower 
Columbia Rdve:r since 1878 and Spokane River sdnce 1891 are also given. The 

·paper contains a bibliography. \ 
.. \\'NrER-SUPPLY PAPER 494. Outline oi ground-water hydrology, with definitions 

by 0. E. Meinzer. 75 pp., 35 figs. 
This paper gives the results of an attempt to fi'nd the concepts involved in the 

science of ground,water hydrology, to ascertain their .relations to one another, ·to 
state accurately what these concepts are, and to find terms for the concepts defined. 

"WATER-SUPPLY PAPI<-:.R 497. The Salton Sea region, CaLf., a geographic, geo-
1ogic, and hydrologic reconnaissance, with a guide to desert >vatering 
places, by J. S. Brown. 308 pp., 19 pis. (incl. 4 maps), 18 figs, 

One of the final reports on the desert watering place survey authorized by Con­
gTess in 1917. The places iii this region at which water can be had are widely 
separated oases in a vast territory that must always remain essentially a desert, 
though it contains prosperous cities, fertile agricultural districts, and rich ·mines. 

'The information given .is of prime value to travelers. The present volume covers an 
area of 10,000 square miles in southeastern California that includes the Salton 
:::lea, which lies far below sea level and has had a unique geologic history ; the famous 
Imperial Valley, one of the largest irrigation dist~;icts in the country; an.d the Gov­
ernment experimental date gardens, which· promise to est ablish a permanent industry. 

' \YAn~R-SUPPLY PAPER 498. 'l'he lower Gila region, Ariz., a geographic, geologi~, 
aind hydrologic reconnaissance, with a guide to desert watering places, by 
C. P. Ross. 251 pp., 23 pis. (incl. 5 maps), 16 figs. 

Another of the final reports on the survey of desert watering places authorized by 
Congress in 1917. Four preliminary guidebooks have been issued covering areas 
amounting to 60,000 square miles in southeastern California and southwestern Ari­
zona, and the present paper is one of four detailed reports on the same areas. 
Besides specific information in regard to watering · places and . routes of travel, it 
gives general information in regard to the geography, geology, and hydrology of the 
region, some of it compiled from existing publications, but a large part of .it new. 
The lower Gila region is mainly in Yuma and Maricopa counties, Ariz., north of 
Gila River and east 9_f Colorado River, Among the illustrations · in this report are 
three large-scale relief maps. · · 

'\\-A'rER-SuPPLY PAPER 501. Surface water supply of the United States. 1919-20, 
Part I, North Atlantic slope drainage basins; N. C. Grover, chief hydraulic 
engineer; C. H. Pierce, C. C. Covert, 0. ' :v. Hart,vell, and G. C. Stevens, 
district engineers. 330 pp., 2 pls. 
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'VATER-SUPPr;y PAPER 502. Surfaee water supply of the United States. 191H' 
and 1920, Part II, South Atlantic slope and eastern Gulf of Mexico basins: 
N. C. Grover, chief hydraulic engineer; G. C. Stevens, C. G. Paulsen, ancl 
W. E. Hall, district engineers. 84 pp., 2 pis. 

'V-\TER-SUPPLY PAPER 503. Surface wate1· supply of the United States, 1019" 
and 1920, Part III, Ohio River basin; N. C. Grover. chief hydraulic engi-· 
neer; 0. W. Hartwell, G. C. SteYens, W. E. H all, W. R. King, and C. G .. 
Paulsen, d istrict engineers. 263 IlP., 2 pls. 

WATER-SrPPLY P .HEJ: 505. Sm·face water supply of the United States, 1919' 
and 1920, Part V, Hudson Bay and upper Mississippi River basins; N. C. 
Grover, chief hydraulic en~ineer; \V. A. Lamb and ,V. G. Hoyt, distri ct· 
engineers. 293 pp., 2 pls. 

"~ATER-SUPPLY P APER 506. Surface water supply of the United States, 1919 ami 
1920, Part VI, ~Iissouri Riwr basin; N. C. G1·over, chief hydraulic engi­
neer; W. A. Lamb, Robert Follansbee, ,V. G. Hoyt, n nd R. C. Rice, district: 
engineers. 411 pp. , 2 pls. 

WATER-SUPPLY PAPER 510. Surface water supply of the United States, 1919 ancl 
1920, Part X, The Great Basin; N . C. Gwver, chief hydraulic engineer;: 
A. B. Purton, H. D. McGlashan, F. F. Henshaw, C. G. Paulsen, and Robert 
Follansbee. district engineers. 354 pJ1. , 2 pls. 

WATER-SUPPLY PAPER 511. Surface water supply of the United States, 1919 
and 1920, Part XI, Pacific slope basins in Cal1fornia; N. C. GroYer, c.hief' 
hydraulic engineer; H. D. :\fcGl Rshau and F'. Ii'. Henshaw, district engi-· 
neers. 464 pp. , 2 pls. 

" rATER-SUPPLY PAPER 512. Sm·face water suppl y of the United States, 1919 and' 
1920, Part XII, North P ac ific slope drainage basins, A, Pneific bnsins in 
\Vashington and upper Columbia Rb·er basin; N. C. Grover, chief hydraulic· 
engineer; G. L. Parker and W . A. Lamb, district engineers. 268 pp., 2 pls. 

Eight papers of a sf'ries giving results of stream g~,tging during the years ended' 
September 30, 1919 and 1920. 

WATER-SUPPLY P:APER 515. Surface wi tter supply of Hawaii, July 1, 1918, to· 
June- 30, 1919; N. U. GroYer, chief hydraulic engineer; C. T. Ba'iley and' 
J. E. Stewart, acting district engineers. 127 pp. 

The regular report on stream gaging. 
\VATER-SUPPI,y PAPER 520-A. Variation in annual run-off in the Rocky ~'J:oun­

t.ain region, by Robert F'ollansbee. 16 pp., 2 pls. , 2 figs. 
Gives the results of a f.itudy of records of stream flow at 20 gaging stations on 19'' 

rivers in the Rocky Mountain region f()L' periods ranging from 14 to 38 ye ars. 
W~\TER-S"CPPLY PAPEU G20-B. .Additional ground-water supplies for the city of· 

Enid, Okla., by B. C. Renick. 14 Jll1. , 3 figs . . 
R r- po-rt of an investigation madP at the r~;qu est of the city of Enid to ollt~lin infol·-. 

mation bearing- on a propose<l inf:rease in thP city water snpply. Concludes that n t 
relatively small cost the present supply can be in crem;ed to yield 110 gallons a day ­
per capita f<>r .30,000 peoplt>. 

W ATER-SrPPLY PAPEn ii24. Surface water supply of the United States. 1921,. 
Part ~V, St. Lawrence Hh·er basin; N. C. Grover, chief hydraulic eti.gineer :: 
S. B~ Susie., A. H. Horton, C. 0. Covert, and C. H. Pierce, district engi-· 
neers. 116 pp .. 2 pls. 

WA TER-ST;J>PIS P .\PER fi27. Surfaee water· supply of the .United States. 19:::!1,. 
Part VII. Lower ::\Tis!'lissippi Hivel' has:n; N. C. Grover, chief hydraulic·· 
engineer; Hobert Follansbee :UJ!l H L . 'Villiams, district engineer8. · 43 pp .. 
~ plR 

W.wER-RFPPLY PAPER :)28. Rurfn('e wn.ter supply of tbe United States. 1921. 
Part VIII, Western Gulf of Mexic·o basins; N. C. Grover, chief N ·draulic· 
engineer; C. E. Ellsworth , district engineer. 100 pp., 2 ·pls. 
, Thn~e N>P<Jl'tR giving rNmlts of stream g-aging in tlw basins indicatect during tht ' 
year ende-d Sept. RO. 19:!1. 

:\IIXERAL HESOVRCES OF THE U:\'ITED STATES, 1920; G. F. Loughlin , geologist i.n t 
charge, division nf minernl resources. Part I, Metals, 766 pp. 2 pls., 17 figs .. 

A consolidation of reports on the ditl'erent metals pubiished separately between,, 
May, 192~, ~m(l .lnly, J 922, with a summary covering both ·metals a nd ·non·metals. 
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~liC\'ERAL RESOUUCES OF THE UNITED STATES, 1920; G. F. Loughlin, geologist in 
charge, division of min·eral resources. Part II, Nonmetals, 53.3 pp., 2 pls.,. 
25 figs., 1 insert. 

A consolidation of chapters published at inte1·vals between July, 1921, and. 
December, 1922. 

MINERAL RESOURCES OF THE UNITED STATES, 1921; G. F ·. Loughlin, geologist ill! 
charge, division of mineral resources. Part I, Metals, 751. pp., 1 pl., 14 figs, 

MINERAL RESOURCES OF THE UNlTED STATES, 1921; G. F. Loughlin, geologist in 
charge, division of mineral resources. Part II, Nonmetals, 688 pp., 1 pl., 53 
figs., 1 insert. 

These . books consist of a consolidation of more than 60 separate chapters, which 
were issued at different dates between April, 1922, and October, 1923 (one chapter 
issued during the year). The grand total value of all mineral products for the year 
was about $4,138,670,000, a decrease of 41 per cent from the total for 1920 .. 

MINERAL RESOURCES OF THE UNITED STATES, 1922. 57 advance chapters. 
MINERAL RESOURCES OF THE UNITED STA'l'ES, 1923. 1 advance chapter . . 
GEOWGIC FoLIO 215. Hot Springs, Ark., by A. H. Purdue and H. D. Miser. 

12 folio pages of text, 2 maps, 1 columnar-section shee-t, 1 structure-section 
sheet, 8 pis., 8 figs. 

The area described as the Hot Springs district covers about 245 square miles 
around the city of Hot Springs, Ark., mostly in Garland County. It lies in the 
eastern part of the Ouachita Mountain region, a mountainous province that ex­
tends from Atoka, Okla., to Little Rock, Ark. Thts folio sets forth the general 
geography and geology of this province as an introduction to the more detailed 
presentation of the geology of the Hot Springs district, The. district is known ·prin­
cipally for the famous hot springs from which its only city is named. These 
springs and the mountains adjacent to them are under the control of the Govern­
ment as a national park. The origin of the hot springs is discussed at length, 
The principal mineral resources of the district are rock suitable for making oil­
stones, road material, clay, and shale. 

GELOLOGIC FoLio 216. Carlyle-Centralia, Ill., by E. W. Shaw. 10 folio pages of 
text, 4 maps, 5 figs. 

Describes an area of 466 square miles in southwestern. Illino1s, lying . in the 
Till Plains section of the Central Lowland province, a region that consists chiefly 
of glaciated plains and lies between the Appalachian Highlands and the Great 
Plains. A general description of the geography and geology of this province is given 
as an introduction to the detailed description of the two quadrangles. The bed­
rocks are exposed at few places in this area, being almost everywhere buried undel' 

·beds of loess, glacial till, and alluvium, but information concerning them is afforded' 
by records of borings made for oil an~ coal. The section on geologic history includes 
a detailed account of the glaciation of this area. Its chief economic mineral re­
sources are coal, oil, and gas. 

GEOLOGic FoLIO 217. Ray, Ariz., by F. L. Ransome. 24 foro pages of text, 4 
maps, 8 pis., 13 figs. 

Describes the geology of an area of 250 square miles in Gila and Pinal counties, 
Ariz., in which the principal industries are the mining, milling, and smelting of 
copper ore. Ray and a few other settlements contain a total population of about 
10,000, but much of the area is a wilderness. The geologic formations e:x:pos~d in 
this area range in age from pre-Cambi-ian to Cretaceous, and the geologic history is·. 
a record of sedimentation, deformation, intrusion, metamorphism, eruption, uplift, 
and erosion. The copper deposits· are the chief resources of the area, but it con­
tains alSO ores that yield gold, silver, lead, zinc, ~nd Val\adium. 

GEoLomc FoLIO 218. · Riddle, Oteg., by .T. s. Diller and G. F. Kay. 8 fo)io pages 
of text, 3 maps, 8 figs. 

The Riddle quadrangle covers an area of 910 square miles in southwestern Oregon, 
between the Cascade Range on the east and the Coast Ranges and Klamath Mo.un~ 
tains on the west. The population is about 5,000 and the chief industvies are 
lumbering and mining. The geologic formations include both sedimentary and 
igneous rocks and are of Paleozoic and later age. These formations record re­
peated uplift and mountain building, subsidence and sedimentation, erosion, and 
volcanism. The· mineral resources are gold, . nickel, and copper. This folio describes 
the geology of the quadrangle and of the larger region of which it forms a part. 

TOPOGRAPHIC AND OTHER MAPS as follOWS. The maps marked with an asterisk 
( *) were published also with green overprint showing woodland. 

Alabama 

Sj:ate of Alabama. Scale, l ·inch==8 miles. 
Base map of the State of Alabama, printed in black: · Shows county bo11ndaries, 

location and names of all towns and most · of the smaller settlements, railroads, 
rivers, and 1~any of the smaller. streams and water features. This map does not 
show contours. 
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Alaska 

Alaska (relief map). Scale, 1 inch =391;2 miles ; no contour lines. 
Shaded relief map in which the physical features are brought out by an ov:er­

print in shades of brown, on the conventional plan of assumed illumination from 
the northwest. The water features are shown in blue, and the glaciers are shown 
by a blue overprint in a fOHventional pattern. The shading brings out well the 
trend · of the chief mountain t·anges and the difference · in height between the 
ranges of southern Alaska and those of the central and northern parts of the Ter­
ritor·y, as well as the contrast in relief between the mountain ranges and the coastal 
plains, interior basins, and Arctic slope. The contrast of the brown-tinted land 
and the blue-tinted ocean emphasizes the raggedness of the coast of southeastern 
and southwestern Alaska and the comparative smoothness of the coast of western 
and northern Alaska. 'l'he map shows that the glaciers are confined to the higher 
mountains of' the south and southeast and illustrates the fact that the existence 
of glaciers is mo're dependent on altitude and precipitation than on latitude alone. 

Alaska Railroad-Seward to Matanuska coal field: Latitude, 59° 40' to 61 o 53' ; 
longitude, 147° to 151°. Scale, 1 inch=4 miles; contour interval, 200 feet. 

Topographic map of the region adjacent to the southern third of the Alaska 
Railroad, including the country between Prince ·william Sound on the east and 
the head of · Cook Inlet on the west, and extending from the Pacific Ocean at 
Seward northward to the Talkeetna Range. Considerable portions of the coast 
line and the adjacent country have been mapped in detail, as well as a belt of 
territory several miles wide along the line of the railroad, but the remainder of 
the region is only imperfectly known, and the features of some areas in it are 
represented only by blank spaces. Among the striking featm~es shown are the deep 
fiords of the northwest coast of Prince William Sound, the huge glaciers among the 
mountains back of that coast, and the great depression which separates the Kenai 
Mountains on the south from the Chugach Mountains ·on the north, and through 
"·hich the waters of Prince William Sound and Cook Inlet almost meet. 

Arizona 

State of Arizona. Scale, 1 inch=S miles. 
Base map of the State of Ai'izona, printed in two colors. Shows county bound­

aries, location and names of all towns and most of the smaller· settlements, and 
railroads (in black) and rivers and many of, the smaller streams and water features 
(in blue). This map does not show contours. 

California 

Bullard: Latitude, 36° 45' to 36° 52' 30" ; longitude, 119° 45' to 119° 52,. 30". 
Scale, 1 inch=% mile; contour interval, 5 feet. 

MaJ! of an area in Fresno and Madera counties at the north~ast side of San 
Joaqum Valley, just south of the place where San Joaquin River eme1'ges from the 
foothills of the Sierra. The area is crossed by several low southwestward­
trending alluvial ridges built by distributaries of the river at times of flood, which 
are now traversed by irrigation ditches that bring water from the foothills. San 
Joaquin River crosses the northwestern part of the are·a. Part of the city ot 
Fresno is included in the southern part of the area . 

.Citrus Cove: Latitude, 36° 37' 30'' to 36° 45' ; longitude, .119° 15' to 119° 22' 
3.0". Scale, 1 inch=lh mile; contour interval, 5 feet. 

Map of parts of Fresno ~nd Tulare counties, in the eastern part of San Joaquin 
Valley, at the base of the foothills of the Sierra Nevada. 

t.)lovis: Latitude, 36° 45' to 36° 52' 30"; longitude, 119° 37' 30" to 119° 45'. 
Scale, 1 inch=% mile; contour interval, 5 feet. 

Map of an area in Fresno County, in the eastern part of San Joaquip. Valle~· 
Donejo: Latitude. 36° 30' to 36° 37' 30"; longitude, 119° 37' 30" to 119o- 45'. 

Scale, 1 inch=lj2 mile; contour interval, 5 feet. 
, Map of part O'f Fresno County, in San Joaquin Valley, whose surface is crossed 
by an irregular line of depressions, 15 to 20 feet deep, which probably mark the 
course of a former distributary of KingS' River. Many of the deep€'r depressions 
contain ponds, some. of them intermittent. The area contains no permanent stream>: 
but is crossed by irrigation ditches that reach all parts of it. 

Englebrecht Ranch: Latitude, 36° 30' to 36° 3'7' 30"; l9ngitude, 120° 15' to 
1200 22' 30". Scale, 1 inch=lj2 mile; contour interval, 5 feet. 

Map of an area in Fresno County, h1 the southwestern part of San Joaquin 
Valley. It contains no permanent streams and is inhabited only in a part of its 
northeast corner, which is irrigated by ditches. 

·Gravelly Ford: . Latitude, 36° ·15' to 36° 52' 30"; longitude, 120° 7' 30" to 
120° 15'. Scale, 1 inch~% mile; contour interval, 5 feet. 

Map of an area in Madera and Fresno counties, on the alluvial plain of San 
Joaquin River. Across this plain the river flows in a channel 5 tO' 10 feet in depth. 
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Herndon: Latitu<J_e, 36° 45' to 36° 52' 30" ; longitude, 119c 52' 30" to · 120°. 
Scale, 1 inch=% mile; contour interval, 5 feet. 

Map of an area in Fresno and Madera counties, in San Joaquin Vall~y a little 
east of the great bend of San Joaquin River, which crosses the northern part of 
the area, swinging from side tq side of a slightly sinuous trench half a mile wide 
and 50 feet deep. 

Laguna Seca Ranch: Latitude, 36° 45' to 36° 52' 30"; lo~itude, 120° ::1:5' to 
120° 52' 30". Scale, 1 inch=lh mHe; contour interval, 5 and 25 feet. 

Map of an area in Fresno and Merced counties, on the west side of San Joaquin 
Valley, at the northeast base of the 'Panoche Hills. 

Levis; Latitude, 36° 30' to 36° 37' 30"; longitude, 120° 22' 30" to 120° 30' . 
Scale, 1 inch.=lh mile; contour interval, 5 Bnd 25 feet. 

Map of an area iii Fresno County, in the western part of San Joaquin Valley, at 
the northeast base of Monocline Ridge. The southwest corner is occupied by a part 
of Monocline Ridge, one peak of which stands 1,150 feet above sea level. 

Malaga: Latitude, 36° 37' 30'' to 36° 45' ; longitude, 119° 37' 30'' to 119° 45'. 
Scale, 1 inch=lh mile; contour interval, 5 feet. 

Map of an area in Fresno County, in the eastern part of 1San Joaquin Valley, includ­
ing in its northwest corner part of the city of Fresno. 

l\lendota: Latitude, 36° 45' to 36° 52' 30"; longitude, 12o-o 15' to 120° 22' 30". 
Scale, 1 inch=lh mile; contour interval, 5 feet. 

Ma:p of parts of _ Madera and Fresno counties, in San Joaquin Valley; at the 
junction of San Joaquin River and Kings River Slough. 

- Monocline Ridge: Latitude, 36° 30' to 36'? 37' 30" ; longitude, 120° 30' to 120° 
37' 30". S'cale, 1 inch= lh mile; contour interval, 5 and 25 feet. 

Map of an area in Fresno County, in the western part of San Joaquin Valley, at 
the northeast base of Monocline · Ridge. 

Omngedale School: Latitude, 36° 45' to 36° 52' 30" ; longitude, 119°, 22' 30" 
to 119° 30'. Scale, 1 inch=% mile; contour interval, 5 feet. 

Map of an area in Fresno County, in the valley of Ki~gs River, where it emerges 
from the foothills of the Sierra Nevada. Kings River emerges from its gorge at an 
elevation of 500 feet as . a .braided stream and is tapped by irrigation canals at sev­
eral places in the next few miles. The floor of the valley widens from one-fourth of 
a mile at the mouth of the gorge to more than a mile at the south margin. 

Heedley: Latitude, 36° 30' to 36° 37' 30"; longitude, 119° 22' 30" to-119° 30'. 
Scale, 1 inch= 1h mile; contour interval, 5 feet. 

Map of parts of Tulare and Fresno counties, in the eastern part of San Joaquin 
Valley. Kings River flows southward across the western part of the area between 
banks 20 to 50 feet high, and an abandoned channel about 20 feet deep lies west of 
the present one. 

Selma: Latitude, 36° 30' to 36° 37' 30"; longitude, 119° 30' to 119° 37' 30". 
Scale, 1 inch=lh mile; contour interval, 5 feet. 

Map of a part of Tulare and Fresno counties, in San Joaquin Valley. Kings 
River, the principal stream of the region, crosses the southeast corner of the a1·ea. 
and its water, which is taken from the river farther up and carried in ditches or 
canals, is used to irrigate the entire area. A first-class automobile road Cl'OSses the 
area through the towns of Kingsbury and Selma. 

Stokes Mountain: Latitude, 36° 30' to 36° 37' 30" ; longitude, 119° 7' 30" to 
119° 15'. Scale, 1 inch=% mile; contour interval, 5 feet. 

Map of part of Tulare County, along the foothills on the east side o-f San Joaquin 
.Valley . . Only the part of the area lying below 600 feet above sea level has been 
mapped. ' 

Sultana: Latitude, 36° 30' to 36° 37' 30" ; longitude, 119° 15' to 119° 22' 30". 
Scale, 1 inch=% mile; contour interval, 5 and 25 feet. 

Map <>f an area in Fresno and Tulare counties, in the northeastern part of S<m 
Joaquin Valley. The area is crossed by the shallow furrows of a few intermitten t 
streams. Two mountains-Smith Mountain and Curtis Mountain-rise boldly above 
the plain to heights of 1,019 and 1,310 feet, respectively. 

Tierra Loma School: Latitude, 36° 37' 30" to 36° 45' ; longitude, 120° 37' 30" 
to 120° 45'. Scale, 1 inch=lj2 mile; contour interval, 5 feet and 25 feet. 

Map of an area in Fresno County, in the southwestern part of San Joaquin 
Valley, at the base of the Panoche Hills. 

Torrance: Latitud·e, 33o 48' to 33° 54'; longitude, 118° 18' to 118° 26'. 
Scale, 1 inch=2,000 feet; contour interval, 5 feet. 

Map of p·art of Los Angeles County, in southern California, on the coast jus t 
north of the San Pedro Hills, whose northern base enters the southern part of th e 
area mapped. Off Redondo Beach the under-water contours reveal a deep cha nnel, 
which leads out from the shore and C!escends sharply to a depth of more than 800 
feet below sea level. 

11580-24--2 
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Tumey Hills: Latitude, 36° 32' 30" to 36° 37' 30" ; longitude. 120° 37' 30" to 
1200 45'. Scale, 1 inch=% mile; contour interval, 5 and 25 feet. 

Map of part of an area in Fresno and San Benito counties, among the foothills 
on the southwest side of San Joaquin Valley. The area is crossed by the gulches 
of Panoche and Silver creeks, which are several hundred feet deep. 

Wahtoke: Latitude, 36° 37' 30" to 36° 45'; longitude, 119° 22' 30" to 119° 30'. 
Scale, 1 inch~lh mile; contour interval, 5 and 25 feet. 

Map of part of Fresno County on the east side of San .Joaquin Valley, where 
Kings River emerges from the foothills ot' the Sierra Nevada. Kings River flows 
southward across the western part of the area in several shallow interlaced chan­
nels on a broad flood plain bounded by banks 25 to 30 feet high. 

Wisdom Well: Latitude, 36° 45' to 36° 52' 30"; longitude, 120° 30' to 120° 
37' 30". Scale, 1 inch=% mile; contour interval, 5 feet. 

Map of part of Fresno County, in the western part of San Joaquin Valley. There 
are -no permnnent streams in the area, which is Plmost uninhabited, except a small 
part at its eastern margin, which is irrigated from deep wells. 

Hawaii 

* Honuapo: Latitude, 19° to 19° 15'; lm;l'gitude, 155° 30' to 155° 45' Scale 
1 inch=1 mile; contour interval, 50 feet. 

Mal? of part of the southeastern side of the island of Hawaii, extending from sea 
level m the southeastern part of the area to 7,350 feet in the northwest corner on 
the slope of Mauna Loa. The outlines of extensive recent lava flows are indicated, 
and the character of the lava, whether aa or pahoehoe, is shown by a convention of 
the contouring. Parasitic cones, fault scarps, and earthquake cracks are also in ­
dicated. 

* Kalae: Latitude, 18° 45' to 19°; longitude, 155° 35' to 155° 50'. Scale, 1 
inch=1 mile; contour interval, 50 feet. 

Map of part of the southern angle of the island of Hawaii, which ranges in alti­
tude from sea level along the shore to 1.150 feet at Puu Kauwila, near the northern 
margin. A great fault scarp extends from the shore northward beyond the area. 
The outlines of extensive recent lava flows are indicated, and the two kinds of lava, 
aa and pahoehoe, are shown by a convention of the contouring. 

"-' Pahala: Latitude, 19° to 19° 15'; longitude, 155° 15' to 155° 30'. Scale 1 
inch=1 mile; contour interval, 50 feet. 

Map of part of theKau district, on the southeastern coast of the island of Hawaii, 
on the southern slope of the great volcano of Mauna Loa. The surface of the area 
rises from sea level to 2,700 feet in the northwest corner. The outlines of several 
recent lava flows are indicated, as well as a number of large cracks and a few para­
sitic cones, and the difference in the character of the surface of the two sorts of 
lava, aa and P'ahoehoe, is shown by a convention of the contouring. 

Idaho-Oregon 

Snake River. Plan and profile of Snake River, Lewiston, Idaho, to Huntington, 
Oreg. Scale, 1 inch=lh mile; ~ontour interval, on land, 25 feet, on river 
surface, 5 feet ; vertical scale of profiles, 1 . inch =20 feet. Size, 20 by 19 
inches (except sheet I, which is 23 by 19 inches). 17 sheets (10 plans, 7 
profiles). 

Sheets A to H show the course of Snake River from the mouth of Burnt River, 
near Huntington, Oreg., to the mouth of Clearwater River, at Lewiston, Idaho. 
All rapids and islands in the stream and the sand flats along itS' course are shown, 
and the form of the immediately adjacent slopes is shown by contours. Sheet I 
is a map of the part of the N0z Perce ~ational Forest that lies between Snake and 
SaJmon rivers. Sheet J shows the topography of several proposed dam sites, on the 
scale of 1 inch to 400 feet and with 10-foot contours. Sheets K to Q show the 
profile of Snake River throughout the stretch mapped. 

Illinois 

*Buda: Latitude, 41 o 15' to 41 o 30' ; longitude, 89° 30' to 89° 45'. Scale, 
1 inch=l mile; contour interval, 20 feet. 

Map of an area in Bureau County, in the Glacial 'rill Plains'. The most promi­
nent features of thf' relief are several broad, irregular morainal ridges 50 to 
200 feet high. The Illinois and Mississippi Canal crosses the area from east to 

_ west through a low gap in the moraine. · 
*Dongola: Latitude, 37o 15' to 37° 30' ; longitude, 89° to 89° 15'. Scale, 1 

inch=l mile; contour interval, 20 feet. 
Map of parts of Union, Pulaski, Johnson, and Alexander counties, in the southern 

end of the State. An old abandoned river valley, 3 to 4 miles wide, crosses the 
southern part of the area and is traversed by Cache River in a marsh-bordered 
course, which is remarkably straight, as corr..tpared with the meandering courses of 
the other streams. The southern margin of the area lies in the Mississippi embay-
ment portion of the Gulf Coastal Plain. · 
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*Monmouth: Latitude, 40° 45' to 41 o ; longitude, goo 30' to 90" 45'. Scale·, 
1 inch=1 mile; contour interval, 20 feet. 

Map of part of Warren County, in the Till Plains·. The nearly flat surface of 
the area lies 700 to 785 feet above sea level and is cut to a depth of 20 to 60 feet 
by the steep-sided valleys of several creeks and by the ravines of numerous small 
tributaries. 

Illinois-Missouri 

Jonesboro: Latitude, 37° 15' to 37° 30'; longitude, 89° 15' to 89° 30'. Scale, 
1 inch=1 mile; contour interval, 20 feet. (New edition, showing entire 
quadrangle; previous edition showed only the portion in Illinois.) 

Map of parts of Union and Alexander counties, Ill., and Cape Girardeau County, 
~lo., in the extreme southeast coruer of the Ozark upland. The summit of At­
wood Ridge rises 900 feet above sea level. Mississippi River flows southward 
across the western part of the area in a tren.ch 3 to 4 miles wide :md nearly 300. 
feet deep. 

Illinois-Wisconsin 

[See also Wisconsin-Illinois] 

*Grays Lake: Latitude, 42° 15' to 42° 30'; longitude, 88° t0• 88cr 15~". Scale, r 
inch=1 mile; contour interval, 10 feet. 

Map of parts of Lal'e and McHenry countieS", Ill., and Kenosha County, _ Wis., ii.1 
the Eastern Lake sec-tion. The terminal m(}raine of the Lake Mliclii'gan lobe of the· 
Wisconsin ice sheet traverses the western part of the· area:, where· S{)me knolls­
and short ridgeS' stand 100 feet above the general level Many: of' the holloWS' 
throughout the area are occupied by . swamps and small\ ponds; and Fox River· 
flows southward across its• western part through a c-hain of lakes of irregular 
form, most of which have marshy shores. 

Kentucky 

*Bowling Green: Latitude, 3W 45' to 37° ; longitud(;t,. 86"' :t5t to 86° 30'. Scal~r 
1 inch=1 mile; contour interval, 20 feet. 

Map of parts of Warren, Allen, and Simpson C'Ount;fes,. iin a relatiively low part of 
the Highland Rim Plateau. The northwestern half of the area is a gently rolling 
plain, which stands ·500 to 600 feet above sea levell and' wllicli~ especially in its 
eastern part, is pitted with hundreds of sinkholes an"dl larger irregular depressions. 
Nearly all the drainage ways except the large stream's a!!'~' undergron1lld'. The south­
eastern half of the area is an upland, whose rather i'rre~ular surface, much · cut by 
ravines, lies 600 to 800 feet above sea level and is drain'ed elii'efly by surface S'treams. 
Barren River and several branches of Drakes- Creelt cr6ss the areiC fn meandering 
trenches cut 100 feet or more below the leveL 

* Mammoth Cave: Latitude, 37° to 37° 15'; Iongitucle; 86° to 86'0
' 15''. S'cale, 

1 inch =1 mile ; contour interval, 20 feet, 
Map of parts. of Edmonson, Barren, Warrenr and Ha:rt countfes, near toe ITO'l'tli·­

western margin of the Highland Rim Plateau. The u;pland· s-urfaee is cut by tbe· 
winding trenches of Green and Nolin rivers. The conspicuous features of the area 
are the absence of surface drainage in a large part of it and the hundreds. of sinK; 
h(}les. Mammoth Cave is in a ridge in the northea:st-central part of tlie area,. among 
the largest and deel)€st sinks. 

State of Kentucky (relief map). Scale, 1 inch=8 miles; no contour,· lines. 
Shaded relief map in which the physical featnres are· brought out by: an over:-· 

print in shades of brown, on the conventional plan of assumed' Illumination from 
the northwest. The water features are shown in blue . . The shading_ brings out 
strongly the hilly character of the two coal fields of the State, p.arti\cularly the 
eastern field, in which the topography is very rugged.. A l'>elt of hills sliCI'round's 
the bluegrass region of Lexington and Frankfort, accentuating the level character 
of this region, which is broken onl;r by the deep gorges of Kentudcy and Lickin>g 
rivers. The Jackson Purchase region, west of Tennessee River, is the lowest part 
of the State. The only . mountainous topography is in the southeast corner of the· 
Htate, where Pine and Cumberland mountains, t ypical Appalachian ridges, enter the 
State from the south. 

Maine 

*Farmington: Latitude, 44° 30' to 44° 45': Iong tude, 70° to 70° 15'. Scale, 
1 inch=1 mile; contour interval, 20 feet: 

Map of part of Franklin. Kennebec, and Somerset counties-. ju~t off the south­
eastern border of the mountainous , part of the State. More than half the area ia 
forested, the cultivated land being limited to that which is most easily accel!lsib-le. 
:Sandy River, a tributary of the Kennebec, drains all of the area except the south­
west corner, which is crossed by Androscoggin River. The map shows a secondary 
automo~ile highway across the area from south to north, p:asshag through the town~t 
of Jay, Wilton, Farmington, and Fairbanks. South of Chesterviile, for a . dis,tance 
of 4 miles, a road occupies the crest of a narrow 'ridge which in places is · 5(1 fe~t 
high. :Such ridges, known as eskers, were formed under a great ice sheet that once 
covered all this region. 
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Michigan 

* .Mar.shall; Latitude, 42° 15' to 4::? 0 30'; longitude, 84° 45' to 85°. Scale, 
jl inch =1_ mile; cont0JH' interval, 10 feet. 

Map of an al'ea in "Callho.un and Eaton counties. in the western part of the Thumb 
riJpland. Much <Of r:tbe area is occupied by irregular morainal ridges and groups of 
small 1kno11s. 50 to 1'50· feet high , interspersed with numerous kettle holes, 'some . of 

.. which contain smalll ponds . :Much of the low ground between the morainal ridges 
is QC<lU.pied by swamps or 'l}OJHl£;, and most of the small stream's have been artificially 

,straigb:tened ~Y -ditching. 

l\lississiJlpi 

*'Morton:: -Lati-tnc1e, 32° 151 to 32° 30; longitude, 89° 30' to 89° 45'. Scale, 
·1 inch=11luile·; contOUl' interYal, 20 feer. 

Map. o'f :an area 'in the eastern part of the Gulf Coastal Plain, between 25 and 
40 miles east rof Jackson, mostly in Scott County , though it extends westward about 
a rr1ile :into ;the eastern part Df Rankin County. 

* P .ela·hatchee: Latitude, 32° 15' to 32° 30': longitude, 89° 45' to 90°. Scale, 
1. inch=;1 ~ mile . ; contour interml, 20 feet. 

Map .-o'f ·patts :of :Rankin , Scott, and Madison counties. in the Coastal Plain. The 
principal · streams flow in zigzag courses on flood plains a mile or so in width, which 

·in ,some tJllaces aue umrshy, 
·*'Tupelo: ·Latitude, ·34o T5' to 34° 30'; longitude, 88° 30' to 88° 45'. Scale, 1 

inch=l ;mile; contom internll, 20 feet. 
:Map of an :urea in ''Lee, Itawamba, Prentiss, and 'Criion counties , near the inner 

,margin :of <t he ·GrOf Coas:tal PLain. 

Missouri 

1 See also Illinois-:Uissouri l 

'*:Polo:: ·Latitude, '39° 30'' to 39° 45' ; longitude, 94 o to 94 o · 15'. Scale, 1 
:il1Gh=1 mile; contour interval, 20 feet. 

'Map of :most ,of the western half of Caldwell County and a strip 2 to 3 miles 
'wide along the eastern border of Clinton County near and south of Cameron. 
:Shows also a narraw strip at the north edg~ of Ray County and a very small part 
of ·nekaJb <County. This area lies not far east of St. Joseph in the southern 

-part of the dissected till plains of the Central Lowland. in the region that was 
·traversed 'by ,one or more of the oldest of the glaciers of the great ice age. Most 
of the dirainage is tributary to Grand River, but the st reams in the northwestern 
part fiow , direct~y to the Missouri. 

Montana 

:State of ·Montana. Scale, 1 inch=8 miles. 
Base 1map •Of :the :State of Montana, in two sh eets, printed in two colors. Shows 

,county boun'tla1·ies , loca tion and names of all towns and most of the smaller settle­
ments, and railroads (in bilack) and rivers and many of the smaller streams and 

-..~'ater features (h1 'blue). This map does not show contours. 

New York 

·* ·cattaraugus: Latitude, 42° 15' to 42° 30' ; longitude, 78° 45' to 79°. Scale, 1 
inch=1 mile; contour interval, 20 feet. 

Map of an area in Cattaraugus County, near the northwestern margin of the 
Allegheny Plateau. The northern and northwestern parts of the area are occupied 
'by a huge recessional moraine. through which Cattaraugus Creel{ and its south 
'branch have cut postglacial gorges, parts of which are between roc!< walls several 
hundred feet "high. These gorges. although very little known, are two of the deepest 
of the postglacial go rges of western New York. The subcontinental divide between 
the drainage 'bas"ins of the St. Lawrence and the Mississippi crosses the quadrangle 
from east to west in a zigzag course, Conewango, Little Valley, and other creeks in 
the southern part of the area being tributaries of Allegheny River, whereas Cat­
:taraugus Creek flows to Lake Erie. 

'*Randolph: Latitude, 42° to 42° 15'; longitude, 78° 45' to 79°. Scale, 1 inch=l 
mile; contour interval. 20 feet. 

:Map .of pa1~t of 'Cattaraugus County, in the Allegheny Plateau'. Allegheny River 
flows southwestward across the area. From Cold Spring a broad preglacial valley 
·extends :northwestward beyond the limits of the area. This valley is crossed near 
·price Corners by the terminal moraine of the Wisconsin drift sheet that now forms 
the divide between Cold Spring Creek, · which flows directly to the river, and Little 

Conewango <Creek, whose waters join the river farther down after taking a devious 
rroute. The ,sotrtheastern part of the area is included in the new Allegany State 
Par.k. 
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':'Santa Clara: Latitude, 44° 30' to 44° 45'; longitude, 74° 15' to 74° 30'. Scale. 
1 inch=1 mile; contour interYaL 20 feet. 

Map of an area in Franklin County, in the northern part of the Adirondacks. 
'l'he area shows the effects of heavy glaciation in the rounded contour of the hills. 
the drift-choked and swampy valle;\·s, and the diverted and unsystematic drainage~ 
and it contains several kame and kettle moraines and some chains of eskers . 

Oregon 

[See also Idaho-Oregon] 

'''1\Iount Angel: Latitude, 45° to 45° 15': longitude, 122" 45'" to 123;"-. s·caie;. 
1 inch=1 mile; contour interval, 25 feet. 

Map of parts of :\!arion, Clackamas, and Yamhill counties, in the eastern par~ oil' 
the Willamette Valley. · '.rhe 1n·eater part of the area is an alluvial flat that nses: 
from 75 feet above sea level in the northwest cornet· to 200 feet in the southea.'St­
corner, where a few outliers of the foothills r eaeh altitudes of about 5·00 feet, 
The principal streams flow in nwandtring courses in flat-bottomed trenches; 25 to 50'' 
f(~et below the general level. 

'>~'Heedsport: Latitude, 43o 30' to 43° 45'; longitude, 124° to 124o· 15''. Scale~. 
1 inch=1 mile; contour in tervaL 50 feet. 

Map of parts of Douglas and Coos countits, on the coast at the memth of Umpqua•. 
River. The greater part of the area is rather rough, being oceupiecl by tlie western·: 
foothills of the Oregon Coast Range. some peaks of which, in the southeastern part. 
of the area, stand 1,500 feet above sea level. Along the coast is a belt about a mile' 
wide and less than 100 feet aboYe the sea. occupied chiefly . by wind-&lown sand, 
which has choked the mouths of seyeral valleys so that they M'e now· occupied by­
narrow, winding lakes. Most of the area, "-hich is very sparsely settJed; is in the·· 
Siuslaw National Forest. 

State of Oregon. Scale, 1 inch=l mile. 
Base map of the State of Oregon, printed in two colors. Shows county bound­

aries, location and names of all towns and m()st o-£ the- smalleJt settlements, and:i 
railroads (in black '! and rivers a11d many of the smaller streams and water features 
(in blue). 'l'his map does not sho'v contours. 

Pennsylvania 

~'Howard: Latitude, 41 o to 41 o 15' ; longitude, 77 ° 3D" to 77° 45'. Scale, 1 
i.nch=1 mile; contour intelTal, 20 feet. 

Map of 11n area in Clinton and Center conn ties, partly i'n the Allegheny Plateau 
and partly in the Appalachian Ranges. In the northeastern part of the area tb~ 
West Branch of Susquehanna River flows in a gm·ge nearly 1,0ro feet deep and only 
a mile wide at the top. 'l'he plateau is bounded Qn the southwest by the escarp·­
ment of the Allegheny Front, marking an abrupt <fescent to the Bald! Eagle Valley . . 
Published also in an edi-tion with gray overprint showing the relfef by shading. 

*~Tilton: Latitude, 41° to 41 o 15'; longitude, 76° 45' to 77°. Scale, 1 inch=!L 
mile; contour intel'Yal, 20 feet. 

Map of an area that includes parts of Lycomfng, Union, Northumberland, and ( 
nlontour counties, in the Appalacbian Valley bert southeast of · Williamsport. The · 
quadrangle is cr ossed b-y the '\Vest Branch of Susquehanna River, whfch flows ae 
levels between 430 and 500 feet above the sea'. State Highway No. 18' runs south­
eastward from Williamsport to ~Iuney antf thence southward through t11e Muncy · 
Hills to Milton, and the yalley of the river is traversed by raiiroa·ds . . 

,_Shippensburg: Latitud-e, 40° to 40° 15r; longitude, T'i 0 30' to 77° 45': Scale, JJ 
inch=1 mile; contour intenal, 20 feet. 

Map .- of an area in Franklin, Cumberland, Perry, and Huntihgdi:nr counties, irr ': 
the Appalaehian Valley and Ranges. T'he ·extreme southeast ·cornc:•i· of the. area . 
lies on the lowermost slope of tlle northwestern bmse ofi' Se·:mth ~rountaril.~ 

* 'l'rout Hun : Latitude, 41 o 15' to 41° 30' ; longitude, 77° to 77° 15?'. Seal~; 1' 
inch=1 mile; contour intetTal, 20 feet. 

Map of an area in Lycoming Cmmt'y, partl~- in t11e · Alleglieny · Plateau·, an·<f partly­
in the Appalachian Valley belt. The surface of the plateau is trPnehed b.v .the deep 
gorge of Lycoming Creek, which at some_ places reaches a deptli of 1'500 feet, arJd · 
by many smaller valleys and ravines. The Allegheny Fr-ont crosses-the'area a little• 
south of its center as ~ bold esc'arpment 600 to 900 ' feet high. 'l'he e:x::ti'eme south-­
east corner of the area, less than JiOO' feet aboYe sea level, is in the valley of the­
'\Vest Branch of Susqu,ehanna Rfver: 

* 'l'yrone: Latitude, 40° 30' to 40° 4i5'; long tude, 78° to 78° 15'. Scale, 1 inch= 
1 mile; contour interyal, 20 feet. 

Map of an area in Huntingdon, Bl~i'r;. and' Center counties. among the Appalachian 
Ranges. The north-centt~::-I part ~r· the ~n·eoa: rs. occuRied by the broad Nittany Valley. 
On the. northwest the N1ttany ' ' ane:v IS separated from the Bald Eagle Valley by 
the nearly even-crested ridge of Bald' Eagle ~fountain: which rises to 1,800 feet in 
f'.ome points. T 'he northwest corner of the area lies at an altitude of 2,360 feet .on 
tbe crest of the Allegheny Front. .Juniata River and- the Frankstown Branch of 
that stream cross the area in narrow, steep-walled trenches and cut through Bald 
Eagle nnrl 'l''ussey mountains in deep gorges.. Published: also iil an. edition with gray 
oYerprint showing the· retiE!-f: l!J;y· Scbadin.gc. 
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Texas 

*Ketchum Mountains: Latitude. 3:1. 0 1G' to 31 " 30'; longitude, 101 o to 101 o 15'. 
Scale, 1 inch=l mile; contour interval, 25 feet. 

Map of an area in Irion County, in the Texas Hill section of the Great Plains. 
The southeastern part of the area lies on the northern fringe of the Edwards Plateau. 
The remainder of the area is chiefly a lower upland, whose surface is cut into irregu­
lar mesas by Middle Concho River, the only permanent stream in the arEa. 

Lopena Island: Latitude, 26° 45' to 27 ° ; longitude, 97° 15' to 97o 30'. Scale, 
· :1 inch=l mile; contour interval, 5 feet . 

Map. of part. of Ken.e.dy County, on the Gulf coast near. the southern comer of the 
State. Only in the western half of the area is there land, and most of this part 
consists of a tidal fiat, Laguna Madre, which is separated from the Gulf by the long 
barrier beach called Padre Island. 

"'' Saltillo Ranch: Latitude. 26° 45' to 27 ° ; longitude, 97° 30' to 97° 45'. Scale, 
1 inch=1 mile ; contour ~ntenal, 5 feet. 

M·aJ3 of part of Kenedy County, in the Gulf Coastal Plain; 'J:he land surface of 
-the area, which is everywhere less than 50 feet above sea level, is crossed by a 
maze Qf small, roughly linea r southeastwa rd-trending ridges and hollows. Appar­

.ently all the inequalities in the relief of the area are due to the work of the wind. 
The area contains no streams. Its eastern part is occupied by the tidal fiat of 
:Laguna Madre. 

* Sierra Madera : Latitude, 30° 30' to 30°1 45': longitude, 102° 45' to 103°. 
Scale, 1 inch=1 mile; contour interval. 25 feet. 

Map of part tlf Pecos County, in the eastern part of the trans-Pecos country. 
Most of the area ls occupied by several irregular groups of small mountains which 
.are separated and sourrounded by sloping plains. 

Vermont 

*:Camels Ht1mp: Latitude, 44° 15' to 44o 30'; longitude, 72o 45' to 73o. Scale, 
1 inch =1 mile ; contour interval, ~0 feet. 

Map .of ,parts of Chittenden, Washington, Addison, and Lamoille counties, in the 
Green Mountains. Camels Hump. 4,083 feet above sea level, in the south-central 
part of the area, is one of the highest points in the State. Winooski River flows 
northwestward across the center of the area in a remarkably straight gorge cut 
down tlil about 400 feet. A .narrow strip of flood plain in the bottom of the gorge 
is traversed by the Central Vermont Railway and the Theodore RooseYelt Inter· 
.national Highway, and the Green Mountain Club trail has been laid out along or 
:near :th.e crest of t be main l'ange of the mountains. 

Virginia 

I See West Virginia-Virginia] 

Washington 

Corfu: Latitude, 46° 45' to 47° ; longitude, 119° 15' to 119° 30'. Scale, 1 
inch=1 mile; contour interval, 25 feet. 

Map of an area in Grant and Adams counties. in the Walla Walla Plateau portion 
of the Oolumbia Plateaus. The entire area is a part of a great lava plateau . Two 
great ridges of lava cross the area from east to west. The Frenchman Hills, in th e 
northern part, reach an altitude of 1 ,740 feet above sea level at one point, and the 
Saddle Mountains, in the southern part, reach altitudes of 2,000 and 2,200 feet in 
·several peaks. Crab Creek flows southward and westward across the area, in a large 
vatley that was occupied by Columbia River in late Pleistocene time. The northern 
j;)S.rt of the area is a portion of the bed of a late Pleistocene lake, now largely 
flo~red with drifting sand. 

West Virginia. 

'*AlldersQ'Ift: Latitude. 37° 00' to 37° 45'; longitude, 80° 30' to 80' 45'. Scale, 1 
inch=1 mlle; contour interval, 50 feet. 

Map of an area in Monroe, Summers. and Greenbriet· counties, in the Greenbrier 
Basin section of the Appalachian Ranges. The area is a confused maze <>f short, 
'irregula'r -ridge:-: t r ending in different directions. A heH in the eastern part contains 
many s·in'k holes. l~re <:•nbrier Rh·er crosses the northern part of the area. 

'*Ca1lagban·: LatLtude. 37° 45' to 38°; longitude, 80° to 80° 15'. Scale, 1 
inch=1 mile; contour interval, 50 feet. 

1\>lafl of pa:r:t .of G1·eenbrier County, W. Va., among the Appalachian Ranges, several 
of which cross tbe area from northeast to southwest. Allegheny M·ountain, along 
whose crest the Stnte boundary lies, here forms the divide between the streams 
tflo.wjng ±o :tlle ·Dh:iGJ a»d thos.e f\.owing to the Atlantic. 
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*Capon Bridge: Latitude, 39° 15' to 39° 30'; longitude, 78° 15' to 78° 30'. 
Scale, 1 inch=1 mile; contour interval, 50 feet. 

Map of an area in Hampshire and Morgan counties, among the Appalachian 
RangEs, a number of which trend north-northeastward across it. Cacapon Moun­
tain, the highest, stands 2,550 feet above sea level at one point, and the crests of 
other ridges range from 1,500 to 2,300 feet. Cacapon River flows northward throug·h 
the area . 

*Clintonville: Latitude, 37o 45' to 38°; longitude, 80° 3tl' to 80° 43'. Scale, 1 
inch=1 mile; contour interval, 50 feet. 

Map of an area in Greenbrier and Summers counties, partly in the Kanawha Hills 
section of the Allegheny Plateau and partly in the Greenbrier Basin section of the 
Appalachian Ranges. A group• of mountains, which culminates at 4,035 feet above 
sea level in Cross :Mountain, occupies the northeastern part of the area ; and a . 
similar gToup, which culminates at 3,9·45 feet in Keeney Knob, occupies the south­
western part. Meadow River flows across the area in a flood plain that is in some 
places more than a mile wide. 'l'be southeastern part of the area is crossed by 
James River and by Kanawha Turnpike, the principal and oldest highway across the 
mountains of cPntral West Virginia. Published also in an edition with gray over­
print showing the relief by shading. 

*Edinburg: Latitude, 38° 45' to 39°; longitude, 78° 30' to 78c 45'. 'Scaie, 1 
inch=l mile; contour interval, 50 feet. 

Map of a, small area in the Appalachian Ranges, in Hardy County, w. Va. 
*Hanging. Rock: Latitude, 39° 15' to 39° 30'; longitude, 78° 30' to 78° .·451.· 

Scale, 1 inch=1 mile; contour interval, 50 feet. 
Map of an area in Hampshire and· Mineral counties, among the Appalachian 

Ranges. The South Branch of Potomac River flows in a sinuous course northeast ­
ward across the northwestern part of the area. 

* lVIiddletown: Latitude, 39° to 39° 15' ; longitude, 78° 15' to 78° 30'.. Scale, 
1 inch ~=1 niHe ; contour interval, 50 feet. 

Map of an area in Hampshire County among the Appalachian Ranges. The ,arelt 
is crossed by two mountain ranges whose crests rise 1,400 to 2,800 . feet above sea 
level. Between them, at a g~neral altitude of about 1,200 feet, lies the valley of 
Cacapon River, which is cut · by the immediate trench of the river, ab{mt 400 feet 
deep and half a mile wide. 

*Orkney Springs: Latitude, 38° 45' to .39°; longitude, 78° 45' to 79°. Scale, 
1 inch=1 mile; contour interval, 50 feet. 

Map of an area in Hardy County, W. Va., among the Appalachian Ranges, se:veral 
of which cross the area mapped. The crests of the ranges stand 2,200 to 3,200 fee t 
abOIVe sea level. Moorefield and Lost rivers flow northeastward jn valleys 1,000 feet 
or more deep, and several tributaries of Lost River cut through some of the ranges 
in deep gorges. 

* Pearisburg: Latitude, 37o 15' to 37° 30'; longitude, 80° 30' to 80° 45'. Scale, 
1 inch =1 mile ; contour interval, 50 feet. 

Map of part of Monroe County, W. Va., among the Appalachian Ranges, two of 
which · cross the area mapped. Peters Mountain, along whose crest the State bound­
ary lies, stands 3,400 to 4,000 feet above sea level. The northwest corner of UH' 
area stands 2,100 to 2,30.0 feet above sea level and is cut by small valleys about 200 
feet deep. 

*Richwood: Latitude .38° to q8° 15'; longitude, 80° 30' to 80" 45'. Scale, 
1 inch =1 mile ; contour interval, 50 feet. 

Map of an area in Greenbrier and Nicholas counties, in the Kanawha Hills sec­
tion of the Ane.gheny Plateau. 

* White Sulphur Springs: Latitude, 37° 45' to 38° ; longitude, 80° 15' to 80° 30'. 
Scale, 1 inch=1 mile; contour interval, 50 feet. 

Map of an area in Greenbrier County, mainly in. the Greenbrier Basin section of 
the Appalachian Ranges. The plateau surface is trenched to a depth of 100 to 200 
teet by the narrow, V-shaped '\!alleys of a few small streams, but sink boles abound, 
and the drainage of a ·large part of the surface is underground. The eastern third 
of the area is occupied by the ranges of Greenbrier and other mountains. The 
extreme southeast corner of the area is crossed by the ridge of Allegheny Mountain, 
which forms the divide between the drainage flowing to the Ohio and that flowing 
directly to the Atlantic; beneath this ridge passes the Allegheny tunnel of the 
Chesapeake & Ohio Railway. Greenbrier River flows southward across the middle 
of the area in a meanderlng trench incised 300 to 500 feet in the plateau. 

West Virginia-Virginia 

*Ronceverte: I.atitude. ; 37° 30' to 37° 45'; longitude, 80° 15' to 80° 30'. 
Scale, 1 inch=1 mile; contour interval, 50 feet. . 

Map of parts of Monroe and Greenbrier counties in 'west Virginia and Craig and 
Alleghany counties in Virginia, among the Appalachian Ranges. The northwestern 
part of the area lies in the broad bas:n of Greenbrier River. Published also in an 
edition with gray overprint showing the relief by shading. 
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Wisconsin 

[See also IllinoiS'-\Visconsin.] 

* Blanchardyile: Latitude, 42° 45' to 43° ; longitude, 89° 45' to 90°. Scale, 1 
inch=l mile; c·ontour interval, 20 feet. 

::\lap of parts of Iowa, Dane, Lafayette, and Green counties, in the Driftless Area. 

Wisconsin-Illinois 

* South Wayne: Latitude, 42 ° 30' to 42° 45' ; longitude, 89° 45' to 90°. Scale, 
1 inch=l mile; contour interval, 20 feet. 

M!lP of parts of Lafayette and Green counties, Wis. , and Stephenson and Jo 
Dav1ess counties, Ill., in the Driftless Area. Pecatonica River and its East Branch 
cross the area in meandering courses in flat-bottomed valleys half a mile wide and 
150 to 200 feet deep. · 

GEOLOGIC BRANCH 

SCOPE AND ORGANIZATION OF WOHK 

The field and laboratory work of the geologic branch should logi­
cally be coextensive with the science of geology. The fundamental 
principles of the scie1ice are now more firmlv established and more 
broadly applicable than ever before, and intense specialization in 
many fields , in harmony with that prevailing in all scientific re­
search, is constantly accelerating the growth of geology and increas­
]ng its useful applications. Ideally the work of the Geological Sur­
vey should · embrace all fields of geologic research and should keep 
paee with the progress of the science. Practically, in view of the 
limits imposed upon personnel and funds and laboratory space, this 
ideal is unattainable. The efforts of the organization are therefore 
directed mainly to the performance of work that will be of greatest 
obvious public benefit. A balance is struck between fundamental 
research that may yield practical results only after many years and 
the solution of special problems by work whose results are without 
doubt immediately useful. 

The Geological Survey cooperates actively with other Govern­
ment bureaus, with most of the State geological surveys, with many 
of the geologic faculties of the universities, and with several of the 
great endowed research institutions. Through correlated research, 
attendance at scientific congresses, interchange of ideas, and con­
joined effort the many workers in this branch of science bring to the 
solution of current practical problems the best geologic thought of 
the day. 

Field and laboratory investigations in many departments of geol­
ogy are made. The field studies yield geologic maps showing stratig­
raphy and structure and interpretative reports on such subjects 
as glaciology and physiography; work done in field and laboratory 
yields . 1'esults in paleontology, mineralogy, petrography, ch~mistry, 
and physics; and combinations of all these results are used in solv­
ing practical problems connected, for example~ with the occur­
rence, reserves, and availability of fuels, minerals and water re­
sources, the strength of foundations of dams, or the suitability of 
reservoir sites. The. 'vork done yields by-products that are of pres­
ent scientific value or of ~ltimate practical application, though ·be­
tween the two classes no sharp line of demarcation ·can be drawn, 
for the scientific theory of to-day governs the business practice of 
to-morrow. 

Statistical compilations of mineral production and resources are 
directed to the solution of problems of mineral economics. The ideal 
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here is to use specialists geologically trained in order that a knowl­
edge of such fundamental factors as reserves (both domestic and 
foreign), markets, and general business conditions may be intelli­
gently correlated and interpreted to yield an invaluable fund of use­
ful information. It is unfortunate that money is not available to 
enable the Survey to attain this ideal throughout the work, for mere 
statistics without such a setting are of correspondingly less value. 

Research work in chemistry and physics supplements and supports 
• geologic work. l\1any of the most practical geologic investigations 

could not be carried on without such aid. 
. The work of the geologic branch is performed through three 
coordinate divisions-geology, chemical and physical research, and 
mineral resources. The general organization during the fiscal year 
has been as follows : 

Geologic branch: W. C. Mendenhall, chief geologist. 
Division of geology: . W. C. M;endenhall, geologist in charge. 
Division of mineral resources: G. F. Loughlin, geologist in charge until 

May 15; F. J. Katz, geologist in charge from May 15 to June 30. 
Division of chemistry and physics: George Steiger, chief chemist, acting 

in charge. 

APPROPRIATIONS 

The act making appropriations for the Department of the In­
terior for the fiscal year ending June 30, 1924, carried four items, 
aggregating $484,950, by which the work of the geologic branch 
was maintained. In addition, geologic field 'vork required for the 
classification of mineral lands was done by Ineans of the appropria­
tion made for the classification of the public lands, at a total cost 
of $44,000. By con1.parison with the amounts appropriated for 
similar work in the preceding fiscal year the figures given show a 
decrease of $750 in the amount available for work on mineral re­
sources and an increase of $10,350 in the amount available for land 
classification. 

The Geological Survey cooperates .. with other organizations, State 
and Federal, by assigning its members to the study of special prob­
lems, either wholly at the expense of the organization that requires, 
the cooperation or by sharing the cost of the work. The Forest 
Service, the General Land Office, the Office of Indian Affairs, the 
Department of Justice, the Bureau of Reclaination, · ancl ... several 
States thus received the benefit of the special training available in 
the branch. The cost to the cooperating oi·ganizations during the 
fiscal year, either in the · form of salaries assun1.ed or field expenses 
borne, was $16,000 (repay work $6,600, cooperating States $9,400) . 
. The total amount made available to the branch for the fiscal year, 
including direct appropriations, allotments for land classification, 
and cooperative funds, was thus $544,950. 

DIVISION OF GEOLOGY 

ORGANIZATION AND PERSONNEL 

The division of geology as at present organized includes the ten 
sections indicated below. It also exercises technical supervision over 
the section of geologic map editing, a part of the publieation braneh. 
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Geology of metalliferous' deposits: F. L. Ransome, geologist in charge until 
~lay 15, 1924; G. F. Loughlin, geologist in charge from May 15 to June 30. 

Paleontology and stratigraphy: T. \V. Stanton, geologist in charge. 
Glacial geology: ,V, C. Alden, geologist in charge. 
Geology of iron and steel metals: E. F. Burchard, geologist in charge. 
Coastal Plain investigations: L. vV. Stephenson, geologist in charge. 
Areal geology : Sidney Paige, geologist in charge. 
Geology of nonmetalliferous deposits: G. R. Mansfield, geologist in charge. 
Petrology: E. S. Larsen, jr., geologist in charge until October 1, 1923; C. S. 

Ross, geologist acting in charge from October 1, 1923, to June 30, 1924. 
Geology of oil and gas fields : K. C. Heald, geologist in charge. 
Geology of coal fields: W. T. Thorn, jr., geologist in charge. 

In addition to the units of administrative organization the divi­
sion includes two advisory committees-the committee on geologic 
names, T. "'\V. Stanton, chairman, 'and the physiographic committee, 
M. R.. Campbell, chairman. These committees consider in detail all 
problems falling within their respective fields and advise the chief 
geologist of their findings as a basis for administrative action. 

At the beginning of the fiscal year the division included 124 
geologists of various grades. During the year 5 resigned, 1 retired, 
1 was transferred to another branch, and 15 were added, so that the 
number employed at the end of the year was 132. The division in­
eluded also 5 draftsmen and 7 preparators of fossils and skilled 
laborers. In the clerical force there were 4 accessions and 3 sep'a­
rations, and the nun1ber employed at the end of the year was 31. 

The resignation of Frederick Leslie Ransome, who had directed 
the work of the section of metalliferous deposits since 1912, is a 
great loss to the Survey. Doctor Ransome resigned to become pro­
fessor of economic geology at the University of Arizona. 

T. Wayland Vaugh'an and Esper S. Larsen, jr., each distinguished 
in his own field of work, have also left the Survey, Doctor Vaughan 
to become Director of Scripps Institute at Palo Alto, Calif., and 
Doctor Larsen to become professor of petrology at Harvard 
UniYersity . 

. J. S. Diller retired from the Survey December 31, 1923, after 40 
years of active service. 

B. S. Butler was reinstated as 'a member of the Survey April 16, · 
1924, after four years of service in economic research concerning 
eopper deposits in :Michigan under the auspices of Harvard U ni­
versity and the Calumet & Hecla l\iining Co. 

ALLOTMENTS AND EXFENDITURES 

The funds available for the work of the division of geology 
for the fiscal year were as follows : 

Geologic surveys ______________________________________ $300, 000 
Classification of lands_________________________________ 44, 000 
Scientific assistants___________________________________ 17, 700 
Search for potash deposits (allotted from the appropria-

tion for chemical and physieal research)____________ 5, 600 
Repayments on account of work done for other Govern-

ment establishments or other Geological Survey units__ 6, 600 

373,900 
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The expenditur~s from these funds may be classified by subjects 
.approximately as follows: 

Economic geology of metalliferous deposits _______________ $31, 300 
Economic geology of nonmetalliferous deposits__________ 15, 500 
Economic geology of fuels (oil,' gas, coal)-------------- 95, 000 
Scientific researches not directly connected with econom'ic 

geology (paleontology, glaciation, Coasta l Plain forma-
tions, etc.)-- - --------------------------------------- 123, 400 

:Supervision, administration, salaries of clerical, technical, 
and skilled-labor forces, purchase and repair of instru-
ments, office supplies, etc. _________ _-__________________ 106, 500 

Reserve and balance __ __ ___________ _______ _: ____________ 2, 200 

373,900 

Of the a.mounts available for geologic work, approximately 
$ 84,000 was used ~irectly to pay field expenses, including those in­
.curred in the search for potash. About 65 per cent of this amount 
was expended for work done west of the one hundredth meridian· 
.and about 35 per cent for work done' east of it. 

COOPERATION 

By cooperation, formal or informal, with State geological sur­
Yeys, research institutions, and other organizations the sum of 
.geologic work accomplished during the year is materially increased. 
E xamples of such cooperative wqrk with State surveys are the com­
j.>letion of a geologic map of Arizona, the preparation of a revised 
_geologic map of Alabama, the preparation of a map and report on 
the, geology and oil possibilities of Russell County, Ka~s., the prepa­
.ration of a bulletin on the physiography of Georgia and of another 
on the stratigraphy of Mississippi (all these to be published by the 
States), and the preparation of a report on the ground waters of 
Mississippi to be published by the United States Geologi~al Survey. 
A report on the Valley coal fields of Virginia, in preparation, is to 
be published by the State. 

The publication of the English edition of a report on the geology 
·of Haiti complet(}s part of an important cooperative work, the 
:expenses of which were borne by the Haitian Government. The 
French edition is now in type. 

The identification of fossils sent ~n from different parts of the 
United States and from the West Indies and Central and South 
_America is a cooperativ~ service of great usefulness to State . sur­
veys and to the oil industry. Studies of Samoan fossils were made 
in cooperation with the Carnegie Institution of 'V ashington . 

.. A. detailed study of the San Andreas rift, in southern California, 
is being made by L. F. Noble as the Survey's part of cooperative 
•earthquake studies under the allspices of the Seismological Society 
.. of America. The Carnegie Institution and the Coast and Geodetic 
.Survey are each carrying on coordinated parts of this 'vork. 

In its capacity as expert adviser in the solution o·f problems in­
'Volving geology and mineral economics the cooperation of the Sur­
vey is increasingly requested by many Federal departments. Such . 
\cooperation was maintained with the Office of Indian Affairs in 
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mattets involving the leasing of oil lands, with the Bureau of 
Reclamation in the examination of reservoir and dam sites, and with 
the Forest Service in the examination of lands proposed for pur­
chase under the Appalachian National Forest Act. Assistance h ns 
been given to the Department of J-ustice, and a report on the zinc 
deposits of the 'vorld is being prepared for the Department of Com­
merce. 

Through the service of the Director as a member of the Unitecl 
States Coal Commission the largest possible use was made of the 
Surveis data and personnel in an inquiry of dominant public inter­
est. Similar cooperabon has resulted from his appointment on the 
Presidenfs X a val Oil Commission. 

GENERAL REVIEW OF WORK OF THE YEAR 

Partly, perhaps: because the adjustment of Government salaries 
to new price levels lags somewhat behind such adjustment in outside 
institutions, but largely because the Survey has ahvays been com­
pelled to surrender its trained specialists to commercial companies 
a11d educational institutions, separations from the technical force 
have continued. 1\vo uniw~rsities and one research institution have 
taken three 1nen, each difficn]t to replace in his particular field. 

The 'vork of the year, ·which is set forth below in detail by States, 
was, as heretofore, so directed as to assist the economical development 
of the country's mineral resources. It is gratifying, however, to 
note that many so-called "purely scientific " investigations are by­
products of the Yrm·k of solving "practical" problems and derive 
a large part of their ·value from their connection with . that '''ork. 

Although the limit placed on the funds available for the classi­
f-ication of millions of acres of \vithdrawn coal lands prevents rapid 
progress in that \York, it nevertheless goes steadily forward from 
year to year. In connection \vith this \Voi·k certain kinds of l'e­
search concerning coal ~:u·e pressingly demanded, such as resem·ch 
as to its nature and com position, its origin, and its special fitness 
for use in particular industries. So far as money and personnel will 
permit, such research is being made, for the ever-increasing demand 
for pmver implies the necessity for a mor~ intelligent and therefore 
more economical use of the heat units in coal, now so lamentably 
"·asted. . 

The intensive study of oil fields continues, and nwre general sur­
veys designed to outline favorable territory have been made, not4bly 
in theN orthwest. The classification of oil lands by the Sui·vey must 
be based upon accurate geologic information and can not proceed 
faster than the information is accumulated. Research here also fol­
lows closely the pressing need for accurate information. The employ­
ment of more refined methods of study-by 1neans of the microscope, 
for example-in discovering the distinguishing characteristics of key 
strata has been considerably increased and has afforded better inter­
pretations of well logs, with all the advantages that follow this 
method of ascertaining underground structure in regions where sur­
face exposures are inadequate. 

Throughout the year a form of research that had! been neglected 
temporarily-the study of the nature and origin of oil shale-has 
been carried on. Field studies leading to a clearer understanding of 
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the conditions 11nder which oil shales were laid down have been cou­
pled with laboratory research-by the microscope ~nd by chemical, 
biological, and botanical studies-in attempts to determine the con­
stitution of oil shale, not only with reference to its commercial use 
but with reference. to its bearing on the origiri of oil. The results 
of these studies will certainly promote a more intelligent search for 
{)il when failing ~upplies necessitate the location of the less easily 
exploited sources. ' 

An investigation of unusual interest embraces the folded, faulted, 
and possibly oil-b~ariri·g belt that surrounds the Bearpaw Mountains, 
in Montana. Here the complexity, not of the observed facts but of 
the theoretical ·considerations that will detennine a correct interpre­
tation of underground structure-the shape and depth of folds and 
faults-is an illustration of the need for fundamental studies of the 
mechanics of the earth''S ·crust. 

In the study of metalliferous deposits two investigations, it is 
hoped, will thro\v light on the occurrenct~ of gold and copper-one a 
critical 'Study ·of the quartz veins of the ~{other Lode, Cali~, where 
appar~ntly significant relations between ore shoots and barren veins 
have yet to be n1ade out; the other a thorough study, surface and 
underground, of the Michigan copper country. The investigation in 
Michigan, begun by private companies actuated by enlightened self­
. interest, was carried out by them in a thoroughly scientific manner 
at great expense. Through their generosity the results of this work 
will be en1bodied in a report covering a much wider area. These 
results should be of great scientific and practical value. 

In Nevada broad areal, structural, and eeonon1ic studies in the 
Basin Range province continue to thrmv light on a little-known 
region, with the unexpected result that the older conception of widely 
prevalent simple block faulting is being supplanted bv a conception 
vf complicated overthrust faults and folds. " 

Investigation to discover deposits of potash has centered largely 
in south western Texas. -Here the discovery of potash in well after 
well, the definite recognition of a potash-bearing n1ineral (poly­
halite) , the presence of potash of commercial grade, and the pros­
pects of finding commercial deposits of potash similar to those of 
Germany and Alsace are all encouraging. In this work the Survey 
1naintains cooperation with drillers and with oil companies operating 
in the l'egion. Samples are collected and studied in the field and 
sent to '\V ashington for analysis. 

Among the papers published during the year is one entitled" The 
·evolution and disintegration of 1natter," by F. W. Clarke (Profes­
sional Paper 132-D), which summarizes the progress of research that 
has led to the conclusion that the so-called chemical elements have 
originated by a definite evolutionary process and that this process 
·may be reversible. 

Three papers on coal, one on the Twentvmile Park district of the 
Yampa coal field, Colorado (Bulletin 748) ~one on the Tullock Creek 
,coal field, Montana (Bulletin 749), and one on the Raton coal field, 
New ~Iexico (Bulletin 752), were published during the year. 

A progress report on a subsurface study of the Pershing oil and 
gas field, in Oklahoma (Bulletin 751-B), is of special interest. 
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The following reports, published during the year, are of specini 
interest to the mining industry : 

Geology and ore deposits of the Creede district, Colo. (Bulletin 718). 
Geology and ore deposits of the Manhattan district, Nev. (Bulletin 723). 
Origin of ce:t:tain rich silver ores near Chloride and Kingman, Ariz. (Bur-

letin 750--B). 

A report on the lime belt of Massachusetts and parts of eastern 
X ew York and western Connecticut was published as Bulletin "7 44. 

A publication that will be welcomed by all geologists is a bibli­
ography and index of geologic literature on North America fron1 
1"785-1918 (Bulletins "746 and "74"7). 

WORK OF THE YEAR BY STATES 

ALABA:l\fA 

Fiel.d ·zuork.-E. F. Burchard examined bauxite deposits in northwestern: 
Alabama and conferred with geologists and mining men at Birmingham in 
connecti n with the compilation of additional geologic data on the iron ores of 
the Birmingham district. Charles Butts, in cooperation with the Geologicar 
Survey of Alabama, examined the Paleozoic areas of Alabama for a revision 
of the geologic map of the State. G. R. Mansfield examined a deposit of 
arsenopyrite near Cragford and conferred with its operators at Birmingham 
regarding its features. He also visited the plant of the Federal Phosphorus 
Co. at Anniston to study the method of manufacturing ferrophosphorus and 
phosphoric acid in the electric furnace. 

Office 1cork.-Work on a revised geologic map of Alabama, to be issued by 
the State in cooperation with the United States Geological Survey, is being 
carried on by L. W. Stephenson, C. W. Cooke, and Charles Butts, Messrs, 
Stephenson and Cooke determining the boundaries of the Upper Cretaceous. 
r_rertiary, and Quaternary formations that crop out in the Coastal Plain and 
Mr. Butts studying . the Paleozoic areas in the northern part of the State. 
G. R. Mansfield prepared a short report on the occurrence of arsenopyrite near 
Cragford. A paper on the l\1ississippian formations of the Tennessee Valley 
in northern Alabama is in preparation by Charles Butts. R. D. Mesler studied 
several collections of fossils from Alabama for comparison with similar fauna s 
of other areas. M. N. Bramlette made a stratigraphic study of formations 
that may carry oil in north,vestern Alabama. 

ARIZONA 

Field work.-N. H. Darton, in cooperation with the Arizona Bureau of Mines, 
made additional field studies in connection with the preparation of a geologic 
map of Arizona and a report on the physiography of the State. W. T. Thom, 
jr., in cooperation with H. I. Smith, of the United States Bureau of Mines, 
made an examination of the coal mines at the Keams Canyon Agency in 
northeastern Arizona for the Office of Indian Affairs, to determine the quan­
tity of coal available there and the best method of mining it. H. A. C. Jenison 
continued his study of the geology of proposed dam sites on Colorado River in 
Boulder and Black canyons and of the yaluation of mines and prospects ad­
jacent to these sites. Edward Sampson made studies of the asbestos deposits 
near Globe. G. I. Finlay, assisted by Carle H. Dane, began work on the Four 
Corners project, their initial work being adjacent to the Gypsum Creek 
anticline. 

Office 1.cork.-F. L. Ransome continued work on his detailed report on the 
geology and ore deposits of the Oatman district and made some additions to his 
general report on the geology and ore deposits of Arizona. N. H. Darton compiled 
supplemental data for the cooperative geologic map of Arizona and made some 
progress on a bulletin on the physiography of the State. A report by 'Valdemar 
Lindgren on the ore deposits . of. the _ .Jerome and Bradshaw Mountain quad­
rangles, Yavapai County1 was completed and transmitted for publication. Ed­
ward Sampson prepared a review of a paper by A. M. 'Eateman on asbestos of 
Arizona. P. V. Roun.dy studied cuttings from a well drilled for oil in north­
central Arizona, and K. C. Heald and .J. G. Douglas studied cuttings from n. 
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well on Gypsum Creek. T. W. Stanton, G. H. Girty, and Edwin Kirk studied 
and reported on Cambrian, Carboniferous, and Cretaceous fossils from the 
State. E. F. Burchard and G. F. Loughlin made a study of materials from 
dam sites in Arizona for the Bureau of Reclamation. W. T. Thorn, jr., pre­
pared, for transmission to the Office of Indian Affairs, a report giving the 
results of the examination of coal mines at the Keams Canyon Agency. 

P,ublications.-Bulletin 750-B, Geologic Folio 217. 

ARKANSAS 

Field work.-H. D. Miser examined the manganese deposits of the Bates­
..-me district, Ark., inspected diamond-bear ng rocks near Murfreesboro, con­
felTed with operators of diamond mines at Murfreesboro, and collected fossil 
plants from a sandy shale near Gilham. H. D. l\liser and C. S. Ross studied 
the Upper Cretaceous tuff and ash beds in southwestern Arkansas. Julia 
Gardner made a short field trip in Arkansas with the Shreveport branch of 
the Southwestern Geological Society. E. 0. Ulrich and R. D. Mesler made 
studies of Paleozoic stratigraphy in the vicinity of Black Rock and Batesville. 

Office work.-G. H. Girty continued vvork on his report on the fauna o( the 
:\lorro'v formation of Arkansas. C. S. Ross revised his paper on diamonds in 
Arkansas for publication in a report of the Smithsonian Institution and began 
to prepare a report on the volcanic tuffs and ash of the Upper Cretaceous rocks 
of southwestern Arkansas. H. D. Miser wrote a paper entitled "Diamond~ 
bearing peridotite in Pike County, Ark.," for publication in the appendix to 
the annual report of the Smithsonian Institution for 1923. E. W. Berry has 

. in preparation a report on additions to the Wilcox fiora, which includes material 
from Arkansas. T. W; Stanton and G. H. Girt~r studied and reported on Cre­
taceous and Carboniferous fossils from the State. K. C. Heald and H. D. 
Miser studied drill cuttings from wells in southern and southwestern Arkansa.s 
for purposes of correlation. 

PubUcation.-Geologic Folio 215. 

CALIFORNIA 

Field work.-F. E. Matthes completed a physiographic reconnaissance of the 
upper San Joaquin basin, Calif. vV. S. W. Kew completed field work on the 
geology of the oil fields of southern Los Angeles County, revised his work in 
the San Pedro Hills and Inglewood Hills, and inspected fossil human remains 
found ·near Santa Barbara. L. li"". Noble continued his studies of the San 
Andreas rift zone, investigated the Kramer borate deposits, and visited the 
plants of the Burnham Chemic:'l_l Co. and American Trona Corporation, at 
Searles Lake. W. P. ·woodring and P. V. Roundy, assisted by H. W. Hoots, 
began a geologic study of Naval Reserve No. 1. Adolph Knopf, assisted hy 
T. B. Nolan, resumed field work in the Mother Lode district in cooperation 
with the State. 

Office work.-W. A. English submitted a report on the oil resources of the 
Puente Hills (Bulletin 768). ,V. S. W. Kew completed reports on the San 
Pedro Hills, Los Angeles County, and on the geology and oil prospects of the 
Inglewood Hills district, studied daLa on the Inglewood earthquake-, and eom­
piled a map of southern California. 11"". E. :Matthes continued work on the 
physiography of the upper San Joaquin basin, revised a report on ·the origin 
of Yosemite Valley, and prepared other papers for outside publication. l'i'. C. 
Calkins continued the preparation of a report on the bedrock of the Yosemite 
region. L. F. Noble prepared a report on the Kramer borate deposits and 
worked on a report on the San Andreas rift. W. H. Dall revised a report by 
T. Oldroyd on the Pleistocene fossils of San Pedro and reported on Pleistocene, 
Eocene, Pliocene, and other fossils. Adolph Knopf prepared a paper on the 
Mother Lode for unofficial publication. Hobin 'VilliR submitted a I'Cl1ort on 
the geology of the San Andreas fault from San Juan Bautista to the Cholame 
Plains. 

COLORADO 

Field work.-J. D. ~ears, assisted by P. C. nenedirt and Q. D. Singewald, ex­
Hmined coal lands on Vermilion Creek, Colo., for land classification. · Messrs. 
Sears, Mather, Gilluly, and Lusk did reconnaissance geologic mapping in north­
eastern Colorado. J. B. Eby continued examinations of the eastern part of the 
Yampa coal field and examined numerous tracts in adjacent areas for land 
classification. Mr. Eby visited and sampled mines at Mount Harris and. in 
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compan~' wfti1 .J. B. Reeside, jr., and C. E. Dobbin, made a trip through parts of 
uorthwestern Colorado and southern ·wyoming to study the correlation of the 
coal-bearing and related formations. \Y. W. Boyer reexamined parts of the 
Grand Mesa coal field and examined tr·acts in La Plata, Las Animas, and 
Huerfano counties for land classification. He also inspected reported gas wells 
in San Luis Valley and the area co,•ered by an oil-prospecting permit. C. D. 
Avery inspected drilling operations near Loveland and Fort Collins and col­
lected well data in Denver. F. L. Hess examined platinum, uranium, and 
vanadium deposits in Colorado. \V. H. Bradley began investigations of oil 
shale in Rio Blanco and Garfield counties. Adolph Knopf reexamined the 
Aspen district with a view to giYinJ?: adYice on the possible extension of mining. 

Ojfioe work.-C. \V. Cross, E. S. Larsen, C. S. Ross, and Kirtley Mather con­
tinued work on reports on the geology of the San .Juan region. G. F. Loughlin 
continued the revision of the monographic report on the Leadville district that 
was left incomplete in 1917 hy the death of Capt. .J. D. Irving. Adolph Knopf 
completed a report entitled "Notes on the Aspen district." A report by E. T. 
Hancock on the economic geology of the Meeker quadrangle was revised by 
W. T. Thorn, jr. , assisted by J. B. Eby, and a report on the geology of the Axial 
and Monument Butte quadrangles (Bulletin 757), by E. T. Hancock, was 
1·evised by .J. D. Sears, W. T. Thom, jr., and .T. B. Eby. Mr. Eby nearly com­
pleted a report on the eastern part of the Yampa coal field and prepared a 
press notice on the Elkhead district, in that field. J. D. Sears revised his report 
on oil prospects in a part of Moffat County (Bulletin 751-G), and prepared a 
paper on the Browns Park formation and Bishop conglomerate for outside pub­
lication. J. B. Reesicle, jr., prepared a report on the geology of Green River Yal ­
ley, \Vyoming. Colorado, and Utah, for inclusion in a paper by R. R. Woolley on 
power sites and revised parts of a report on the Cretaceous and Tertiary forma­
tions of the western part of the San Juan Basin, in Colorado and New Mexico. 
T. \V. Stanton made a preliminary report on Upper Cretaceous invertebrates 
from Colorado. K. C. Heald prepared a press bulletin entitled " Promising 
places for oil in Moffat County, Colorado," covering the Hamilton dome and 
Seeping Spring Gulch dome. G. H. Girty, F. H. Knowlton, and J. B. Reeside, 
jr. , prepared paleontologic reports on material from Colorado. 

Publications.---:Bulletins 718, 748; press notices on coal in the Elkhead dis­
trict of the Yampa coal field (No. 16653) and promising places for oil in Moffat 
County (No. 16037). 

CONNECTICUT 

PublicaUoJt.-Bulletin 744. 

DISTRICT OF COL U:MBIA 

Field work.-Laurence La Forge 'vorked in the District of Columbia in con­
nection \vith a geographic handbook of Virginia. 

FLORIDA 

Field 1vork.-Julia Gardner continued a study of lower Miocene formations 
in Florida, chiefly in Walton and Washington counties, in informal cooperation 
with the State. C. W. Cooke examined some islands in Lake Worth with 
respect to age, for the General Land Office, ·and began geologic studies near 
Tallahassee and Marianna. J. T. Pardee supervised the classification of phos­
phate land · in Polk, Marion, Hillsborough, Leon, and Jefferson counties. 

Office work.-.Julia Gardner completed the preparation of the third part of 
her paper on the mollusks of the Alum Bluff formation of Florida and began 
to prepare a paper on the mollusks of the lower Miocene reefs of Florida. 
\V. H. Dall studied Pleistocene fossils from the State and completed, for the 
:Kational Museum, a report on Pleistocene and recent fossils from Florida. 
C. w·. Cooke prepared a report on the age of islands in Lake ·worth for the 
Commissioner of the General Land Office. W. C. Mansfield began the prepara­
tion of a preliminary report on Pliocene and Pleistocene fossils from the 
Florida Everglades. J. T. Pal'dee is preparing reports on the classification of 
phosphate lands in Florida. 

GEORGIA 

Field wo-rk.-C. W. Cooke and Laurence LalJ'orge made field studies of the 
physiographic fea tun~s of Georgia. 
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Office wor·k.-0. W. Cooke and Laurence LaForge began work on a co­
operative report on the physiography of Georgia. Julia Gardner began to 
prepare a paper on the · lower Miocene mollusks of Georgia and Florida. 

IDAHO 

Field work.-G. R. Mansfield, assisted at times by W. B. Lang, completed 
the geologic mapping and study of the phosphate deposits of the Portneuf 
quadrangle and of part of the Paradise Valley quadrangle, Idaho. Mr. Mans­
field, accompanied by H. T. Stearns, also reviewed the Island Park irrigation 
project and the Empire irrigation district. At the request of the State 
Bureau of Mines and Geology Mr. Mansfield visited Moscow for conference on 
the geology of southeastern Idaho. In cooperation with the State Bureau 
of Mines C. P. Ross brought up to date the field work in the Hailey quad­
rangle. He also examined copper deposits near Salmon. E .. F. Burchard in­
spected some iron-bearing mineral deposits in northern Idaho. F. C. Schrader 
examined molybdenite deposits at Rocky Bar. 

Office work.-F. C. Calkins is preparing a report on the dam sites of the 
King Hill project. Edward Sampson and J. L. Gillson are writing a report 
on the geology of ore deposits near Lake Pend Oreille in cooberation with the 
State. A report by J. P. Buwalda on the oil and gas possibilities of south­
western Idaho was submitted to the Idaho Bureau of Mines and Geology for 
publication. T. W. Stanton, Edwin Kirk, G. H. Girty, and W. H.· Dall pre­
pared reports on Cambrian, Silurian, Jurassic, Ordovician, and Carboniferous 
fossils of Idaho. L. G. Westgate and C. P. Ross. made progress on a co­
operative report on the Hailey quadrangle. C. P. Ross submitted a report on 
the copper deposits near Salmon and prepared ,. for unofficial ·publication a 
summary of the report. G. R. Mansfield prepared a paper on Tertiary plana­
tion in Idaho for publication in the Journal of Geology and a paper on the 
geography of southeastern Idaho for publication in the Annals . of the Associa­
tion of American Geographers. Mr. Mansfield .made progress on reports on 
the Portneuf and Paradise Valley quadrangles. F. C. Schrader completed a 
paper on molybdenite in the Rocky Bar district (Bulletin 750-F). P. V. 
Roundy studied material from outcrops in the State in connection ;with his 
work in micropaleontology. J. T. Pardee, Kirk Bryan, and F. H. Knowlton 
prepared a paper on the relations of the Latah formation to the lavas of the 
Columbia Plateau. W. H. Dall continued the revision of a report on the 
remarkable fauna of the Idaho formation (Professional Paper 132-G). · · 

ILLINOIS 

Field wot·k.-Frank Leverett studied glacial drift and glacial filling of the 
Missisippi River valley in western Illinois. 

Office 'Work.-G. · H. Girty studied Carboniferous fossils from the State. 
Frank Leverett wrote a paper on glacial studies in western Illinois for presenta­
tion at a ,meeting of the -American Association for the .Advancement of Science. 

Publication.-~Geologic Folio 216. · 

INDIANA 

Frank . Leverett began studies of older glacial drift in southern Indiana and 
Ohio and carried on office work in connection with these . studies. 

IOWA 

Field work.-W. C. :Alden made brief examinations of glacial deposits or 
western Iowa in company with Dr. G. F. Kay, State geologist. 

Office work.-G. ·H. Girty studied Carboniferous fossils from Iowa and re­
vised a report on the typical Kinderhook fauna. 

KANSAS 

Field work.:_W. W. Rubey, M. N. Bramlette, and N. W. Bass studied the 
· geologic structure in par~s of Kansas . in cooperation with the State in a search 
for oil and gas, mapping Russell County and parts of northeastern Ellis County 
and southwestern Osborne .County. 

1158Q-2~3 
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Office work.-W. W. Rubey and R. C. Moore identified microl;lcopic fossils ln 
well cuttings. G. H. Girty studied collections· of Carboniferous fossils. T. W. 
Stanton reported on Cretaceous fossils. Frank Leverett wrote a paper on 
glacial · deposits in Kansas for the American Association for the Advancement 
of Science. K. C. Heald prepared a paper on the stratigraphy of western Kan­
sas for the American Association of Petroleum Geologists. W. W. Rubey and 
N. W. Bass completed a report on the oil and gas resources of Russell County. 
M. N. Bramlette worked on subsurface correlations in west-central Kansas. 

KENTUCKY 

Field worlc.-Charles Butts examined a proposed addition to a national forest 
in eastern Kentucky for the Forest Service and investigated the relation of the 
Sample sandstone of Breckenridge to the Bethel sandstone of western Kentucky 
and southern Illinois. 

Office work.-Charles Butts prepared a report on Cumberland County for the 
State Geological Survey. G. H. Girty studied collections of Carboniferou:5 
fossils. M. N. Bramlette and K. C. Heald examined drill cuttings from a deep 
well near Bowling Green that indicate possible oil production from Ordovician 
rocks. • 

LOUISIANA 

P.ield wot·k.-M. I. Goldman collected specimens and data in Louisiana for his 
study of salt-dome cap rocks. Saa domes were visited by W. C. Mendenhall, 
David White, W. T. Thorn, jr., and K. C. Heald. 

Office work.-M. I. Goldma'n' continued the study of salt-dome cap rocks and 
prepared a paper on their petrography for the American Association of Petro­
leum Geologists. E. W. Berry and Julia Gardner reported on fossil plants. 
M. N. Bramlette wrote a paper on bentonite in the Upper Cretaceous of 
Louisiana, to be read before and published by the American Association of 
Petroleum Geologists, and studied well samples. He also prepared a paper 
on the occurrence of volcanic rocks in· the Cretaceous beds of Louisiana, for 
publication in the Bulletin of the American Association of Petroleum 
Geologists. 

MAINE 

Laurence LaForge examined the Portland quadrangle, Maine, in connection 
with his office work in the preparation of the Portland folio. J. S. Diller 
studied postglacial faulting in the Sunday River, White Cap, and Ice Cave 
mountains. 

MARYLAND 

Field work.-Work in Carroll and Frederick counties, Md., was carried on 
by A. I. Jonas and in Hart.ord County. by E. B. Knopf and Miss Jonas. 

Office wo1·1c.-A. I. Jonas continued work on a report on Carroll County for 
the Maryland Geological Survey and prepared a paper on the pre-Cambrian 
beds of the southwestern Piedmont region of Maryland for presentation at a 
meeting of the Geological Society of America. E. B. Knopf began a coopera­
tive report on Harford County and prepared a paper on the physiography of 
eastern Penn·sylvania and Maryland. W. C. Mansfield studied Pleistocene 
invertebrate fossils from Wailes Bluff. 

M ASSACHUSETTS 

Laurence LaForge did supplemental . field work near Boston in connection 
with the BQston folio, which is pr:;tctically completed. L. M. Prindle con­
tinued office work on the T~conic folio. 

MICHIGAN 

Field work.-Frank Leverett,: in cooperation with the Michigan Geological 
Survey, completed the map of the Port Huron morainic system in Arenac, 
Iosco, and Ogemaw counties and was engaged in a cooperative study of the 
glacial deposits in Antrim County. He also completed cooperative field map~ 
ping of the Marshall quadrangle. E. 0. Ulrich, in company with members 
of the Michigan Geological Survey, made a reconnaissance study of the Ordovi-
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cian and Silurian formations of northern Michigan. B. S. Butler, assisted 
by W. S. Burban,k, made studies in the Michigan copper district. 

Office W(fflc.-Frank Leveret t prepared a report on the surficial geology of 
Antrim and Ogemaw counties for the Michigan Geolqgical Survey. Jij. 0 . 
Ulrich studied Ordovician and Silurian· fossils collected in northern Michigan 
and compared faunas from the Collingwood and Maquok ta black shales. 

MINNESOTA 

E. F. Burchard held conferences with geologists an 
Minneapolis. Frank Leverett ·worked on a report on th 
of Minnesota and bordering districts. 

MISSISSIPPI 

mnnng engineers at 
Quaternary geology 

F 'ield and office -LW1rlc.-E. F . Burchard examined the auxite area of north­
eastern Mississippi _and prepared a report on it (Bu letin 75o-G). M. N-. 
Bramlette made a microscopic study of samples of rock from wells in north­
eastern Mississippi and wrote a paper describing and orrelating formations 
drilled through in two wells in the Paleozoic beds of nortthern Mississippi. 

PublicaUo-n,-Pr ofessional Paper 133. l 
; MISSOURI 

Field work.-E. 0. Ulrich, assisted by R. D. Mesler, in ssociation with men1-
bers of the Missouri Geological Survey, examined the stj atigraphy in southern 
Missouri. :B,rank Leverett studied the borders of the Mississippi Valley . to 
determine the. relations of the several glacial formations to drainage in the ice 
age and considered other related problems. 

Office work.-C. E. Siebenthal continued the preparation of a report on the 
lead and zinc deposits of the ·wyandotte quadrangle, Missquri-Oklahoma. Frank 
Leverett prepare.d a paper on glacial studies in Missouf i for presentation at 
the meeting of the Geological Society of America. M N. Bramlette made 
microscopic examination of well cuttings from Missouri. r R. D. Mesler studied 
fossils from the Eminence and Forsyth quadrangles. G. jH. Girty studied Car­
boniferous fossils . and continued a report on the Penn!ylvanian beO.s of the 
Joplin district. · 

MONTANA 

Field work.-J. T. Pardee mapped glacial drift in lackfoot, Jocko, and 
Flathead valleys, Mont., reexamined the Melrose phos hate field and some 
adjacent territory, and examined the Morrison potash c aim for land classifi­
cation. C. E. Dobbin ·and N. '"W. Bass completed an exam~nation of the Forsyth 
coal field. A. J. Collier examined Devonian rocks in t~.e Little Rocky Moun­
tains that may be a primary source , of oil in norther Montana, and, with 
R. G. Lusk, completed work -southeast -of. the Sweetgrass region. W. T. Thorn, 
jr., exa.mined the Taylor Fork coal field and, _ with C. E1· Dobbin, studied the 
Lance and Fort Union formations in eastern Montanll and western North 
Dakota. S. H. Cathcart began work in the Jardine district. J. B. Reeside, 
jr., and C. E. Dobbin studied the stratigraphy between \Billings and Forsyth. 
N. W. Bass mapped part of the Tongue River coa_l field ~o- r ·land classification. 
A. A. Baker, assisted by John. B. Stone, continued a examination of the 
Tongue . River coal field. ·w. T. Lee extended into the Big Horn Basin his 
work on the correlation of Mesozoic formations of Wyqming. Frank Reeves 
and W. S. _Burbank studied the Bearpaw Mountains. i n June Sidney Paige 
visited this party. · 

Office to01:k.-A report on tbe northern Big Horn dist,ict by G. F. Moulton 
was transmitted for publication. A revised report on t e Tullock Creek coal 
field (Bulletin 749) by G. S. Rogers and ·wallace Lee was transmitted for 
publication. W. T. Thorn, jr., prepared a report on coal in the vicinity of 
Taylor Fork ( Maoison Range) for. land ~lassification, continued work on re­
ports on the Judith River .and Poplm• coal fields and the coal lands in the 
Crow Indian Reservf;ltion, aP.d prepared a press notice on the discovery of 
oil in Lake Basin. K. C. Hea'ld and W. C. Mendenhall' prepared a memorandum 
to the Commissioner of Indian Affairs on the adequacy of test wells drilled 
on the Milk River anticline, in the Blackfeet Reservation. W. C. Alden con­
tinued work on the Cenqzoic history of eastern Montana and wrote papers 
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on this subject and on the physiographic development of the Great Plains for 
presentation at the meeting of the Geological Society of America. He also 
prepared a popular geologic story of the great overthrust in Glacier National 
Park for outside publication. W. T. Thorn, jr., assisted by A. A. Baker, 
revised and submitted for publication a report by C. M. Bauer on the Ekalaka 
lignite field (Bulletin 751-F). M. I. Goldman studied phosphate from the 
Ryan-Stephenson well. K. C. Heald was engaged in preparing a report on 
the Ingomar dome and prepared a paper for the Great Falls Leader on the 
Geological Survey and the Montana oil fields. \V. T. Lee presented before 
the Society of Economic Geologists a paper on the continuity of some oil­
bearing sands in Montana and Wyoming. N. W. Bass prepared a press notice 
on co.al in the Tongue River valley. J. T. Pardee prepared a map of the 
glacial drift and associated deposits in the Jocko and Flathead valleys and a 
map, for exhibition before the Geological Society of America, showing the glacial 
and physiographic geology of the northern Rocky Mountains, and began the 
preparation of a report on glaciation and gold-bearing gravels in the Pioneer 
district. He also prepared a report on the Morrison potash claim, near White­
hall, Mont., for land classification and completed a report on the geology of 
the Melrose phosphate field (Bulletin 750-H). k J. Collier began work on 
a report on the geology and oil resources of the Sweetgrass arch and sub­
mitted for publication a report on the Scobey lignite field (Bulletin 751-E). 
'G. H. Girt;\', T. \V. Stanton. Edwin Kirk, and J. B. Heeside, jr. , examined and 
reported on Carboniferous, Devonian, Jurassic, and Cretaceous fossils. C. E. 
Dobbin and N. W. Bass completed a report on the Forsyth coal field for land 
classification, and Mr. Dobbin prepared a press notice covering coal lands 
along the projected Armells Creek branch of the Northern Pacific Railway. 
W. T. Thorn, jr., and C. E. Dobbin prepared a paper on the stratigraphy of 
the Cretaceous-Eocene transition beds in eastern Montana, for presentation 
at a meeting of the Geological Society of America. Frank Reeves prepared a 
report on the oil and gas resources of the faulted area south of · the Bearpaw 
Mountains (Bulletin 751-C) and prepared for the Geological Society -of America 
a paper on the structure of the Bearpaw Mountains. B. C . . Renick prepared 
a paper entitled "Some problems of ground water and associated natural 
gas." 

Publications.-Professional Paper 13~B; Bulletin 749; pr~ss notices, "New 
oil field in Lake Basin, Mont;, indicates artesian control of oil and gas accumu­
lation" (No. 17340) ; "Oil and gas prospects north of the Pryor Mountains, 
Mont." by G. F. Moulton (No. 16001) ; "Coal in Tongue River valley, Mont." 
(No. 16748) ; "The Rosebud coal bed south of Forsyth, Mont." (No. 16925). 

NEBRASKA 

J~ A. Douglas examined microscopically drill cuttings from a deep-well near 
Lakeside. · 

NEVADA 

Fielcl work.-T. W. Stanton studied the Mesozoic stratigraphy of the Spring 
Mountain Range, in the Las Vegas quadrangle. L. G. Westgate, assisted by 
J. L. Gillson, continued a study of the Pioche mining district. H. G. Ferguson 
and S. H. Cathcart continued' the mapping of the Tonopah and· Ha._wthorne 
quadrangles, in which T. W. ~tanton reviewed the marine Triassic and Lower 
Jurassic sections. 

Office work.-D. F. Hewett began the preparation of a report on the Good­
springs mining district . and wrote a paper on dolomitization near Good­
springs for the Geological Society of Washington. He transmitted for publica­
tion a report on magnesia alum near Fallon (Bulletin 750-E). G. H. Girty 
studied Carboniferous fossils; T. W. Stanton studied Mesozoic, Jurassic, and 
Triassic fossils; F. H. Knowlton reported on fossil plants near Mina; and 
Edwin Kirk studied Ordovician, Cambrian, Silurian, and Devonian fossils. 
H. G. Ferguson and S. H. Cathcart wrote jointly a paper on mountain struc­
ture in western N ea vela for the Geological Society of Washington and began 
the preparation of a report on ' tl'le Hawthorne and Tonopah quadrangles. H. G. 
Ferguson revised a report on the Manhattan district (Bulletin 723). Adolph 
Knopf revi:,;ed a report on the Rochester district (Bulletin 762). 

P·ublication.-Bulletin 723. 
NEW HAMPSHIRE 

J. s. Diller made glacial studies in the White Mountains and prepared field 
maps of the White Mountains and vicinity. Arthur Keith continued the 
preparation of a geographic handbook of New England. 
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NEW JERSEY 

W. S. Bayley studied in the field the pre-Cambrian geology of the Delaware 
'Vater Gap and Easton quadrangles in connection with studies of magnetite 
deposits, and began the preparation of a paper on pre-Cambrian geology and ore 
deposits of these quadrangles. 

NEW · MEXICO 

/l'·ield ~oork.-N. H. Darton extended his work in the Red Beds area to supple­
ment the knowledge of the potash-bearing region of New Mexico. J. B. Heeside, 
jr., mapped the Ute and Barker Creoek domes, Southern Ute Indian Reserva­
tion, San .Juan County, and mapped . the Hogback anticline near Shiprock, at 
the request of the Office of Indian Affairs. · 

Office ' work.-T. W. Stanton reported on Upper Cretaceous fossils. G. H. 
Girty studied Carboniferous fossils. N. H. Darton redrew the contours of the 
geologic map of New Mexico. K. C. Heald prepared memoranda on the oil 
resources of the Navajo Reservation for the commissioner of the reservation. 
J. B. Reeside, jr., revised a manuscript on the Cretaceous and Tertiary forma­
tions of the western part of the San Juan Basin, Colorado .and New Mexico. 
He also prepared reports on the Hogback anticline and the Ute and Barker 
Creek domes, which were transmitted to the Office of Indian Affairs. 

Publications.-Bulletins 752, 760-A. 

NEW YORK 

Field and office work.-L. M. Prindle continued field studies of the geology 
of the Hoosick and Berlin quadrangles, N. Y., and office work on the Taconic 
geologic folio. W. H. Dall studied two large collections of fossils sent from 
the. Brooklyn museum. 

P;ublication.-Bulletin 7 44. 

NORTH CAROLINA 

Field work.-C. S. Ross revisited the Ore Knob copper mine, in Ashe 
County, N. C. C. W. Cooke collected Miocene fossils near Jacksonville. 

Office work.~E. W. Berry began the preparation of a manuscript on the 
Pleistocene flora of North Carolina. L. B. Kellum completed a paper on the 
paleontology and stratigraphy of the Castle, Hayne, and Trent marls of North 
Carolina . . 

NORTH DAKOTA 

Field work.-W. T. Thorn, jr., and C. E. Dobbin made an extensive recon­
naissance through the lignite fields of western North Dakota to discover the 
relations of the coal-bearing formations. · 

Office work.-W. T. Thorn, jr., assisted by J. B. Eby and A. A. Baker, revised 
a report by C. J. Hares on the geology and lignitic resources of the Marmarth ' 
field, in southwestern North Dakota, and submitted it for publication. W. T. 
Thorn, jr., and C. E. Dobbin completed a paper on the Cretaceous-Eocene 
transition beds, Dakota-Montana. .T. B. Reeside, jr., reported on Cretaceous 
fossils. 

OHIO 

Frank Leverett began field studies of the older glacial drift in sout hern 
Indiana and Ohio. G. H. Girt;v reported on Carboniferous fossils. 

OKLAHOMA 

Field work.-H. D. Miser was engaged in field work required for a geologic 
map of Oklahoma.· A. F. Melcher collected data on the production and texture 
of producing oil sands in the Tonkawa and Burbank fields. K. C. Heald, at 
the request of the Commissioner of Indian Affairs, attended the sale of Osage 
leases at Pawhuska. David V{hite, K. C. Heald, and H. D. Miser participated 
in a conference at Houston about work on the Oklahoma geologic map and 
subsurface work in Oklahoma for which the State legislature · has made an 
appropriation. 

Office wo1·k.-H. D. Miser compiled data for a geologic map of Oklahoma. 
In response to a request from the Office of Indian Affairs K. C. Heald and 
W. T. Thorn, · jr., considered the possible yield of oil from 1,328 undrilled oil 
leases in the Osage Reservation and prepared recommendations regarding 
them. · P. V. Roundy prepared data for use at the sale of Osage leases at 
Pawhuska and studied outcrop material and well cuttings from Oklahoma. 
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A. F. Melcher examined chunk samples of oil and gas sands of the Tonkawa 
and Burbank districts and prepared a paper on t he application of production­
porosity curves to the Burbank field for publica tion in the Bulletin 'of the 
American Association of Petroleum Geologists. A part of a diamond-drill core 
from the Tonkawa field is being studied in an a t t empt to establish a type strati­
graphic section for western Oklahoma. G. H . Girty revised his report on the 
fauna of the Morrow formation of Arkansas and Oklahoma. T. W. Stanton 
identified Cretaceous invertebrates, G. H. Girty studied Carboniferous fossils, 
W. H. Dall reported on Pleistocene fossils, and E . 0. Ulrich prepared reports 
on the Stanley, Jackfork, and Cnn ey formations and reported on fossils · from 
a deep well in Oklahoma. G. H. Girty and P. V. Roundy w0rked on a report 
on the Moorefield fauna of northeastern Oklahoma. C. E . Siebenthal is · pre­
paring a report on the lead and zinc deposits of t he Wyandotte quadrangle, 
Missouri-Oklahoma. 

PubUcation:-Bulletin 751-B. 
OREGON 

lr'ield work.-W. H. Bradley examined the deposits in Goose Lake and Upper 
Klamath Lake in a study of the origin of oil shale. 

Office work.-C. P. Ross revised a report on the ·wallowa Mountains. F. C. 
Calkins continued the preparation of a report on dam sites in Idaho and 
Oregon for the Bureau of Reclamation. W. S. W. Kew prepared a report on 
the occurrence of oil shale near Medford, a copy of which was sent to the 
Oregon Corporation Commission. 

Pu blication.-Geologic Folio 218. 

PENNSYLVANIA 

Field work.-Field conferences were held in Pennsylvania by · Sidney Paige, 
Adolph and E. B. Knopf, and Florence Bascom relative to mapping the Quarry­
Yille and McCalls Ferry quadrangles and adjoining areas. Mrs. Knopf 
studied t he pre-Cambrian rocks of Pennsylvania near Coatesville and Oxford. 
A. F. Melcher inspected pressure apparatus at the University of Pittsburgh 
and visited the Bradford oil field. G. W. Stose worked in the Lancaster, Ne'iov 
Holland, Coatesville, Honeybrook, Phoenixville, . and Doylestown quadrangles. 
W. S. Bayley worked in the Easton and Delaware Water Gap quadrangles in a 
study of the pre-Cambrian magnetite-bearing rocks. David White, with 0. C. 
Postley and A. M. Farrell, studied the stratigraphy of the Brookville coal 
in the vicinity of the type locality. ,V. C. Mendenhall, with other members of' 
the Survey, made a trip through central and southern Pennsylvania and south­
western New England to obtain a general idea of the geologic succession. 

Office work.-E. B. Knopf and A. I. Jonas continued work on a report on the 
Quarryville and McCalls Ferry quadrangles, and Miss Jonas began the prepara­
tion of a report on the Lancaster and New Holland quadrangles. Mrs. Knopf 
presented before the Geological Society of America a paper on the physiography 
of eastern Pennsylvania and Maryland. W. S. Bayley began the preparation 
of a paper on the pre-Cambrian geology and ore deposits of the Easton and 
Delaware Water Gap quadrangles. G. H. Girty studied Carboniferous fossils, 
E. 0. Ulrich reported on fossils of Trenton age, and Edwin Kirk reported on 
Devonian fossils. G. ,V, Stose completed and transmitted to the State geologist 
a report on the economic geology of Adams County. He also prepared and 
read before the Geological Society of America a paper on a new type of struc­
ture in the Pennsylvania Appalachians. Charles Butts prepared papers on 
the Loyalhanna limestone in southwestern Pennsylvania and on the 'Birming­
ham overthrust fault in the Lynne quadrangle for the Geological Society of 
America. He also prepared a map of a small part of the ~tandingstone quad­
rangle for R. S. Bassler. 

SOUTH CAROLINA 

F i eld work.-G. R. Mansfield studied parts of the phosphate field of South 
Carolina. 

Office work.:_J. B. Reeside, jr., read proof of a paper on a new Eocene nau­
tiloid from South Carolina, to be published as No. 2518 of the Proceedings of 
the United States National Museum. 

SOUTH DAKOTA 

Office work.-T. W. Stanton reported on Upper Cretaceous fossils from South 
Dakota for th~ ~tate geologist. J. B. Reeside, jr., reported on Cretaceous 
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fossils collected by C. E. Dobbin in western South Dakota and studied Jurassic 
fossils collected near Rapid City by W. T. Lee. G. H. Girty reported on some 
Carboniferous fossils. W. T. Thorn, jr., prepared a joint paper with C. E. 
Dobbin on the Cretaceous-Eocene transition beds in the Dakotas and Montana: 
N. H. Darton spent some time condensing the text of the Black Hills folio. 

TENNESSEJi; 

Field work.-E. 0. Ulrich, assisted by R. D. Mesler, studied the stratigraphy 
of the Tellico formation in eastern Tennessee. E. F. Burchard continued 
studies of brown iron ores in west-middle Tennessee in cooperation with the 
Tennessee Geological Survey. Charles Butts reviewed the geologic mapping of 
a part of the Friendsville marble belt. 

Office work.~T. W. Stanton revised Bruce Wade's manuscript on the Upper 
Cretaceous fauna of Coon Creek (Prof. Paper 137). E. 0. Ulrich, assisted by 
R. D. Mesler, prepared and compared old and new collections of fossils from 
beds of marble in eastern Tennessee in order to settle a controversy regarding 
the identification of the Meadow marble and to correct the mapping of its 
boundaries. In preparing a pa~r on additions to the flora of the Wilcox group, 
E. W. Berry studied material from this group in Tennessee. He also reported 
on Eocene 'plants from Tennessee. G. H. Girty studied Carboniferous fossils. 
E. F. Burchard began the preparation of a cooperative bulletin on the brown 
iron ores of west-middle Tennessee. D. F. Hewett continued the preparation 
of a paper entitled "Relation of manganese oxides in Virginia and Tennessee;" 
Charles Butts revised the geologic map and profile sections of the Friendsville 
marble area. 

TEXAS 

Field work.-vV. B. Lang visited wells in the western Texas potash area and 
:procured samples of rock borings. Julia Gardner continued 'the study of the 
lower Eocene formations of the State. M. I. Goldman collected specimens and 
data for a study of the salt-dome cap rocks in the Gulf coast region of Texas 
and Louisiana. K. C. Heald held a field conference with Receiver Delano at 
Wichita Falls. · 

Office work.-In conjunction with the Director of the Survey, G. R. Mansfield 
prepared for the Journal of the American Bankers' Association an article en­
titled "Potash-the key to prosperous agriculture." Mr. Mansfield investigated 
the cost of core drilling in Texas in response to a request from Senator Shep­
pard for an estimate of the amount required to make tests of cores of wells 
drilled for potash in western Texas and with W. B. Lang attended hearings on 
Senator Sheppard's potash bill before the Senate Committee on Agriculture and 
the House Committee on Mines and Mining. In connection with the search for 
potash W. B. Lang conferred with members of the Survey and the Bureau of 
l\lines, compiled field data, and drafted maps of an area in Texas A press 
notice on potash in western Texas was prepared by David White and George 
Steiger. ·work on salt-dome cap rocks was continued by M. I. Goldman, who 
prepared a paper entitled "The petrography of salt-dome cap rocks," for pres­
entation at the Houston meeting of the American Association of Petroleum 
Geologists. G. H. Girty, P. V. Roundy, and l\l. I. Goldman prepared a paper on 
the microfauna of the Mississippian formations of San Saba County, Tex., 
which includes a study of the age and correlation of the Ellenburger and 1\'lis­
sissippian limestone contact. G. H. Girty worked on a report on the basal 
Bend fauna of Texas, which he is preparing with P .' V. Roundy, and studied 
Carboniferous fossils from the State. E. "\V. Berry continued the study of 
fossil plants in connection with his manuscript on additions to the Wilcox flora 
and studied collections of fossil plants from the State. Julia Gardner preparefl 

· a report on the fossiliferous marine 'Vilcox beds of Texas for outside publica­
tion and continued work on her report on the Eocene formations of Texas. 
Miss Gardner studied Texas fossils in the Aldrich collection at Johns Hopkins 
University, Baltimore, Md., and made determinations of small collections from 
the Butler dome in Anderson County. L. W. Stephenson continued vvork on 
his paper entitled "Summary of the stratigraphy of the Gulf series (Upper 
Cretaceous) formations of Texas between Austin and the Rio Grande." E. 0. 
Ulrich determined the horizons of fossils in a deep · well in Texas; T. W. 
Stanton reported on Comanche fossils ; W. H. Dall reported on fossils from the 
State; and P. V. Roundy examined outcrop materiaJ and drill cuttings. K. C. 
Heald prepared a statement regarding the oil, gas, and coal resources of 
southwestern Texas for the Interstate Commerce Commission and, with David 
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'Vhite, attended hearings on the ·west Columbia salt dome before the income­
tax division of the Treasury Department. 

Publications.-Professional Papers 126, 132-D; press notice on potash in 
western Texas (No. 16953). 

UTAH 

Field work.-F. L. Hess revisited carnotite fields in Utah and, with V. C. 
Heikes, examined arsenic and tungsten deposits in the Clifton district. G. I. 
l!,inlay and Carle H. Dane made a reconnaissance map of an area along Gypsum 
Creek. E. M. Spieker, assisted by A. A. Baker and later by D. J. Fisher, com­
pleted an examina tion of the Wasatch Pla teau coal field and coal-bearing areas 
in Salina Canyon and near Horse Canyon and Crescent. 

Office tvor k.-E. M. Spieker and A. A. Baker continued the preparation of a 
report on the Wasatch Plateau coal field and transmitted for publication 
reports on coal in the Salina Canyon, near Horse Canyon, and near Crescent, 
Utah. Messrs. Spieker and Baker prepared reports for classification of lands. 
G. H. Girty began the preparation of a report on the Triassic faun as of Utah. 
H. D. Miser prepared a popula r article on the exploration of the San Juan 
Canyon, a tributary of the Colora do, by K. vV. Trimble and himself. He also 
completed a report on anticlinal structure in San Juan County (Bulletin 
751-D). .J. B. Reeside, jr., prepared the first draft of a popular report on the 
geology of Green River valley, 'Vyoming, Colorado, and Utah, for inclusion in 
a paper by R. R. Woolley on power sites. He also completed an examination 
of Mesozoic and Tertiary fossils collected by E. M. Spieker in central Utah. 
l!'. H. Knowlton reported on material from the Mesaverde formation of Utah 
for Mr. Spieker. F. R. Clark completed and transmitted for publication a 
report on the Sunnyside, Wellington, and Castlegate quadrangles. F. C. Calkins 
continued the preparation of a report on the general geology of the Cottonwood 
district by B. S. Butler and himself. 

Publications.-Professional Paper 132-C, Bulletin 75(}-A. 

VERMONT 

L. M. Prindle spent some time in field work on the geology of the Taconic 
quadrangle and in the office continued the preparation of the Taconic folio. 

VIRGINIA 

Field work.-M. R. Campbell, assited at times ·by W. T. Thorn, jr., completed 
a study of the Valley coal fields of Virginia, made in cooperation with the Vir­
ginia Geological Survey. E. 0. Ulrich and R. D. Mesler studied the strati­
graphy of areas in southwestern Virginia. W. C. Mansfield studied Tertiary 
deposits along James River above and below Claremont and in the "Northern 
Neck," mainly north of Warsaw. 

Office work.-M. R. Campbell worked on a cooperative report on the Valley 
coal fields of Virginia. He also prepared a press notice on these fields. W. 0. 
Mansfield continued the preparation of a report on the Miocene stratigraphy of 
Virginia. E. 0. Ulrich began work on the ·faunas of the Murat limestone of 
Virginia, undertaken particularly to determine the age of the Holston marble of 
Tennessee. Mr. Mesler worked on collections of Ordovician fossils. G. W. 
Stose prepared a paper on iron carbonate in Clinton ores of southwestern Vir­
g inia for publication in Economic Geology and one entitled " The black-shale 
problem of Virginia." He also read proof of a report on Wise County to be 
published by the Virginia Geological Survey. Charles Butts reported on sam­
ples of well borings from the Rose Hill well. Edwin Kirk reported on De­
vonian fossils. K. C. Heald wrote a paper on Lee County for outs'de publica­
tion. D. F. Hewett prepared a paper entitled "Relation of manganese oxide 
in Virginia and Tennessee." 

Publications.-Press notices on the Valley coal fields of Virginia and oil in 
Lee County, Va. 

WASHINGTON 

Field work.-E. F. Burchard conferred with geologists and mining engineers 
in Spokane and examined iron-bearing deposits in northern Washington. J. T . . 
P ardee studied Miocene shale and associated rocks for a report being prepared 
by him, F. H. Knowlton, and others. 

Office work.-F. H. Knowlton studied the flora of the Puget group of Wash­
ington and described new fossil plants for a paper on the age of strata inter-
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bedded with the-Columb'a lava at Spokane, Wash., and Coeur d'Alene, Idaho, 
and J. T. Pardee prepared an introduction to this paper. W. H. Dall reported 
on collections of Pleistocene invertebrate fossils. T. W. Stanton stud:ed Lower 
Cretaceous invertebrate fossils from northwestern Washington. 

WEST VIRGI:8IA 

Field work.-By invitation of the State geologist, David White joined a 
party from the West Virginia Geological Survey early in May for a reconnais­
sance examination of the Mississippian formations in several counties of the 
State south of the Chesapeake & Ohio Railway. Fossil plants were collected 
from horizons representing the Pocono, Greenbrier, and Mauch Chunk divi­
sions. The expense of the tr ip was borne by the State Survey, which is pre­
paring, in cooperation with the Federal Survey, a comprehensive report on the 
stratigraphy, areal geology, and paleontology of the Mississippian formations 
in the southern half of the State. The invertebrate fossils collected will be 
described by G. H. Girty and the plants by David White. 

Office work.-G. H. Girty studied Carboniferous collections from West 
Virginia. · 

WISCONSIN 

Field work.-E. 0. Ulrich studied the Paleozoic · stratigraphy of Wisconsin 
and conferred with the State geologist. 

Office work.-E. 0. Ulrich studied Ordovician and Silurian fossils from Wis­
consin and prepared collections of Wisconsin Cambrian fossils for study. 
Frank Leverett worked on reports in hand. 

WYOMING 

Field work.-J. B. Reeside, jr., and C. E. Dobbin made stratigraphic and 
structural studies of the Powder River basin, Wyo., giving particular attention 
to the Fox Hills formation and its relations to the Pierre shale and the Lance 
formation. They made reconnaissance trips near Baggs, Rawlins, Walcott, 
and Lander and in the Big Horn Basin. Edwin Kirk studied the Rocky Moun­
tain Ordovician rocks. F. L. Hess and C. W. Henderson visited reported 
platinum and placer gold deposits in the Medicine Bow Mountains. W. C. 
Alden studied the glacial deposits and the physiography in Park, Big Horn, 
Hot Springs, Washakie, Natrona, Johnson, Sheridan, and Fremont counties. 
W. T. Lee worked between Thermopolis, Wyo., and Bridger, Mont., in a study 
of oil-bearing formations. J. D. Sears, assisted by P. C. Benedict and Quentin 
Singewald, examined coal land.s on Vermilion Creek, in southern Baxter Basin, 
Sweetwater County, for land Classification and did some work in the Baxter 
Basin gas field. John D. Northrop examined tracts in the Arminto coal field 
and in the southern Big Horn Basin co.al field for land classification. W. H. 
Bradley, assisted by Carle H. Dane, mapped and studied oil shales of northern 
Sweetwater County. A. J. Collier, C. D. Ayery, and E. T. McKnight mapped 
anticlines in southern Wyoming. W. H. Bradley and C. E. Erdmann made a 
three-day reconnaissance northwest of · Rock Springs. J. B. Eby worked in 
the Yampa coal field and examined the stratigraphy and structure of parts of 
northwestern Colorado and southern Wyoming with J. B. Reeside, jr., and 
C. E . Dobbin. At the request of the Bureau of l\fines W. T. Thorn, jr., 
examined coal lands in the vicinity of Gillette. N. W. Bass and W. T. Thorn, 
jr., examined miscellaneous tracts . covered by applications for prospecting 
permits. C. D. Avery collected information about oil wells at Casper, Glenrock, 
Douglas, Torrington, Guernsey, Cheyenne, Laramie, Rawlins, and Medicine 
Bow. W. W. Rubey, assisted part of the time by H. W. Hoots, Alexander 
Stepanoff, M. N. Bramlette, and F. A. Melton, continued studies in several 
areas on the Black Hills rim. 

()ffice work.-·w. T. Thorn, jr., prepared a report for the Bureau of Mines 
on coal lands near Gillette. W, T. Thorn, jr., J. D. Sears, J. D. Northrop, and 
N. W. Bass reported on tracts examined for land classification. F. H~ Knowl- . 
ton reported on fossil plants from central Wyoming and studied fossil plants 
from the Rock Springs coal group of Wyoming. . W. C. Alden prepared a paper 
on the physiographic development of the northern Great Plains for the Geo­
logical Society of America. A. J. Collier wrote a press notice on oil and gas 
prospects of the North Casper Creek anticline, and K. C. Heald prepared a 
memorandum concerning its possibilities as a naval oil reserve. W. W. Rubey 
compiled data relative to the Dry Creek anticline for land classification. P. V. 
Roundy worked with K. C. Heald on maps of the Teapot dome and studied out-
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crop material. G. H. Gir~y studied Carboniferous fossils. J. D. Sears revised 
his report on the geology and oil and gas prospects in a part of Moffat County, 
Colo., and southern Sweetwater County, Wyo. (Bulletin 751-G). D. F. Hewett 
compl~ted the report on the geology and the oil, gas, and coal resources of the 
Oregon Basin, Meeteetse, and Grass Creek Basin quadrangles. A press notice 
on the possible oil in deep sands near the Osage field ·in Wyoming, including a 
structure contour map and description of the Pump Creek anticline, was pre­
pared by C. R. Longwell and W. W. Rubey. K. C. Heald studied well cuttings 
from a deep well near the Osage field and from a deep well in Goshen Hole. 
W. C . .Alden continued the preparation of a report on the Cenozoic history of 
eastern Montana and Wyoming, which includes an account of the Tertiary 
and Pleistocene bench gravels and glacial phenomena. W. T. Lee prepared a 
report on the continuity of some of the oil-bearing sands of Wyoming and 
Montana for presentation before the Society of Economic Geologists. J. B. 
Reeside, jr., prepared a popular report on the geology of the Green River 
valley, in Wyoming, Colorado, and Utah, for inclusion in a paper by R. R. 
Woolley on power sites. K. C. Heald outlined a research problem for Edwin 
Binney, of Yale University, and started him on his ·work, which involves a 
study of the occurrence of gas in the Oregon Basin and Garland domes. 
J. D. Sears began the preparation of a report on the Baxter Basin gas field 
and submitted a preliminary report on the productive area of the field for land 
classification. W. W. Rubey prepared a report on the Osage, Moorcroft, and 
Wakeman region for land classification. He also compiled data relative to the 
Dry Creek anticline for land classification. Work on a report on the Black 
Hills rim was advanced by W'". W. Rubey, H. w·. Hoots, and .Alexander 
Stepanoff. W. H. Bradley prepared a paper on fossil caddis-fly cases from the 
Green River formation of Wyoming for outside publication; also a paper on an 
oil shale and its microorganisms from the Fuson formation of Wyoming. He 
a lso began the preparation of a report entitled ".A stratigraphic study of a 
shore phase of the Green River formation in northwestern Sweetwater County. 
Wyo." Mr. Bradley also wrote a paper on the calcareous alga reefs of the 
Green River formation for outside publication. K. C. -Heald studied critically 
the relation of oil and gas to the structure of the Teapot dome and advised Gov­
ernment counsel dealing with this naval reserve. He conferred with Commis­
sioner Stewart in Casper and Cheyenne regarding Naval Reserve No. 3. K. C. 
Heald, G. W. Stose, and T. W. Stanton completed the compilation of a geologic 
map of Wyoming. The character and the distribution of the Frontier formation 
were studied by G. K. Drach and K. C. Heald. J. B. Reeside, jr., reported on 
Cretaceous and Jurassic fossils from the western rim of the Black Hills and 
other places. Edwin Kirk reported on Cambr'ian fossils from Wyoming. 

Publications.-Professional Paper 132-C; press notices on the possibility 
of finding oil in deep sands near the Osage field and the North Casper Creek 
anticline--a possible new gas and oil field. 

' ALASKA 

In cooperation with the .Alaskan min:eral resources branch, F. H. Knowlton 
and ,V. H. Dall reported on fossil plants and invertebrate fossils from northern 
.Alaska. Edwin Kirk prepared a paper on Harpidium, a new genus of pen­
t ameroid brachiopods from the Silurian rocks of southeastern .Alaska. Messrs. 
Roundy, Stanton, Kirk, Girty, Knowlton, and Reeside reported on Carbon­
iferous, Mesozoic, Paleozoic, Ordovician, Silurian, Devonian, Jurassic, and 
Cretaceous fossils. 

CANADA 

P. V. Roundy studied Ostracoda from Canada. G. H. Girty worked on Car­
boniferous fossils. Edwin Kirk prepared a manuscript on the stratigraphy of 
the Beaverfoot, Brisco, and Stanford ranges, British Columbia. Julia Gardner 
worked on a report on the gastropods of the Mons formation and prepared 
reports and revised manuscripts on the Paleozoic fauna of British Columbia for 
Secretary Walcott of the Smithsonian Institution. T. W. Stanton prepared 
a report on some Upper Cretaceous fossils from .Alberta. W. H. Dall read 
proof of a short report to the Canadian Government on Oligocene material 
from the .Arctic coast. F. L. Hess examined nickel and other mines in Canada 
at his own expense. Edwin Kirk was detailed to work with Secretary Walcott 
on the Upper Paleozoic fauna of British Columbia. ,V. H. Dall reported 
on fossils sent in .by the Provincial Museum, Victoria, British Columbia. 
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WEST INDIES 

W. H. Dall reported on fossils from the Bahama Islands and from Bermuda. 
W. C. Mansfield identified Eocene and later fossils from Jamaica and prepared 
for publication a report on Miocene gastropods from Trinidad. W. P. Wood­
ring prepared a report on Jamaican fossils for Dr. C. A. Matley, Government 
geologist of Jamaica, and helped in the publication and distribution of a report 
on the geology of the Republic of Haiti. 

MEXICO AND CENTRAL AMERICA 

J ulia Gardner examined fossils from Mexico. C. W. Cooke cataloged types 
of Mexican fossils. W. H. Dall furn'ished information o~ fossils from Lower 
California to Eric Jordan. J. B. Reeside, jr., examined Cretaceous fossils col­
lected in Tehuantepec by J. T. Singewald. T. \V. Stanton identified inverte­
brates of Comanche age from Guatemala. W. H. Dall reported on a small lot of 

, Miocene fossils for \V. C. Mansfield, who made a preliminary report on Oligocene 
and later fossils · from Guatemala. W. C. Mansfield prepared a report on fos­
sils from the Province of Chiriqui, Panama. W. P. Woodring attended to cor­
r espondence concerning geologic work in Central America. 

SOUTH AMERICA 

\V. C. Mansfield prepared preliminary reports on Tertiary and Quaternary 
fossils from Colombia and Ecuador. J. B. Reeside, jr., examined collections of 
Mesozoic fossils from Colombia and examined and identified Cretaceous and 
Tertiary fossils from Patagonia. W~ H. Dall reported on fossils from Peru, 
Venezuela, Brazil, Uruguay, and Patagonia. 

AUSTRALIA AND PACIFIC ISLANDS 

T. W. Vaughan, A. H. Brooks, and H. E . Gregory attended conferences of the 
Pan-Pacific Science Congress at Melbourne and Sydney, Australia, and made 
some geologic examinations. T. W. Vaughan visite-d museums and inspected 
Tertiary formations in New Zealand. vv. H. Dall reported on fossils from 
Palmyra Island for the Bishop Museum at Honolulu and on fossils from -the 
Fiji Islands. W. C. Mansfield prepared · a report on fossils from Vavao, 
Tonga Islands, revised his manuscript on the Tertiary fossils of the Fiji Is­
lands, and prepared a report on fossils from quarries near Suva, Viti Levu, 
and an annotated bibliography on the geology of the Fiji Islands. W. H. Dall 
reported on Hawaiian fossils and prepared illustrations for a monograph on 
Hawaii. W. C. Mansfield made a generic list of Miocene and later fossils 
collected by E. F. Burc-hard in the Philippine Islands. 

ASIA 

G. H. Girty worked on Carboniferous fossils from China. W. H. Dall re­
ported on fossils from China for Prof. Arthur Jacot, Hau Liu University. F. H. 
Knowlton studied and prepared a report on fossil plants from central China. 
T. W. Stanton studied Chinese Mesozoic invertebrates. W. H. Dall reported 
on fossils from Japan and from the Persian Gulf. 

EUROPE 

W. H. Dall reported on fossils sent in by Dr. N. H. Odhner, of the Royal 
Academy, Stockholm, Sweden, on fossils from Shrewsbury, England, and on 
Pliocene fossils from Iceland. 

DIVISION OF MINERAL HESOURCES 

The work of the division of mineral resources was , carried on 
during the year with little change in organization or program. 
On May 23, 1924, G. F. Loughlin, geologist in charge, was re­
lieved of duty as chief of the division in order to assume charge 
of the section of metalliferous deposits in the division of geology, 
and Frank J. Katz was appointed geologist in charge. On 
November 11, 1923, the division suffered the loss of one technical 
employee through the- resignation of H. A. C. Jenison, specialist 
on copper and manganese. F. G. Tryon, who had been transferred 
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to the United States Coal Commission during the preceding year, 
was reinstated in the division on September 23, 1923, and was fur­
loughed on June 24, 1924, for about two months, to pern1it him to 
make special studies in Europe under the auspices of the Institute 
of . Economics. The clerical staff was reduced· by the resignation of 
one member and the transfer of two to other offices. This reduction 
was partly offset by the 'a.ppointment of one clerk, who was assigned 
to duty at the branch office of the Survey at Denver. During the 
year the division employed, for short periods, nine clerks on tem­
porary appointments in the Washington office and two on tem­
porary appointments in the branch offic,es. 

The work of the division continued to be hampered by inadequacy 
of personnel, working space, and funds for field canvasses and other 
investigations. 

Cooperation with the Bureau of the Census in the census of manu­
factures for 1923 was maintained ·according to the program laid 
down for 1921, as outlined in the Director's report for the fiscal 
year 1922. Joint canvasses under this arrangement were essentially 
complete at the end of the fiscal year. The division also under­
took, for the Bureau of the Census and the Forest Service, a canvass 
of coal and metal mines to obtain data on the use of timber under­
ground in mines. 

Cooperation with State geological surveys was continueQ.. Dur­
ing the year the cooperating States were Alabama, Florida, Georgia, 
Illinois, Iowa, Ma-ryland, Michigan, Missouri, New Jersey, New 
York, N ortih Carolina, Oregon, Texas, Virginia, Washington, and 
'\Visconsin. 

The metals section limited its work to the routine of collecting 
and publishing statistical matter relating to the mine, smelter, and 
refinery output of metals and to performing a small amount of work 
in cooperation with the Senate Commission on Gold and Silver In­
quiry. The nonmetals section also wa-s engaged almost entirely in 
routine statistical inquiries and compilations, though in cooperation 
with the division of geology it made some field investigations of 
cement, bauxite, and asbestos. The coal section, in addition to com­
piling the annual statistical reports, prepared and issued its regu­
lar weekly report on coal and coke, continued to assist the United 
State Coal Commission up to the date of its termination, maintained 
contact with the Department of Commerce in its studies of special 
features of the coal industry, and, in cooperation with the Bureau 
of the Census, undertook and reported on four canvasses of con­
sumers' stocks of coal. The petroleum and natural gas section, be­
sides performing its routine work in preparing the annual report and 
monthly statements on-pekoleum, compiled.certain special statistics 
for the Federal Trade Commission and completed the preparation of 
a map showing petroleum and natural gas fields and petroleum pipe 
lines in Texas. The section of foreign mineral reserves was engaged 
chiefly in completing a world atlas on fuel reserves and in collecting 
and compiling information on the production of minerals in foreign 
countries. 

In the San Francisco office the demand for statistical \York re­
quired all the time of the geologist in . charge, J. M. Hil,l, and neces­
sitated the employment of additional . temporary clerical help for 



GEOLOGIC' BRANCH. 43 

about two and one-half months. V. C. Heikes, the statistician in 
charge of the Salt Lake City office, devoted a large part of his 
time to special studies of the available supply of arsenic and made 
several field investigations of arsenic resources and arsenic manu­
facturing plants. In the Denver office, in addition to making the 
routine statistical inquiries, C. W. Henderson, in charge, com­
pleted an exhaustive paper on the history of mining in Colorado 
(Prof. Pa.per 138) . 

Progress in the compilation of the annual chapters and the prepa­
ration of the completed volumes of Mineral Resources of the United 
States was farther advanced at the end of the year than in recent 
preceding years. Part I of the volume for 1922 is nearly ready for 
the printer. All the chapters of Part II were published except those 
on petroleum, coal, and coke, which were in the hands of the printer 
at the end of the year. Of the chapters for 1923, 25 were trans­
mitted for publication, and 5 of these were published by the end of 
the year. The· preliminary summary of mineral production in 1923 
was transmit(ed April 8 and was in galley proof at the end of the 
year. Most of the reports for 1923, like those for several years pre­
ceding, have been made brief, primarily to keep within the limit 
imposed by reduced. printing funds and partly because the lack of 
specialists on certain subjects has made impossible the preparation 
of more than statistical material for publication. · 

DIVISION OF CHEMICAL AND PHYSICAL RESEARCH 

The personnel of the division of chemical and physical research 
on July 1, 1923, consisted of 7 chemists, 2 physicists, 2 laboratory 
aids, 1 clerk, 1 laboratory assistant, and 1 laborer. George Steiger 
was in charge of the division and supervised the work of the chemical 
laboratory, and C. E. Van Orstrand super:vised the work of the 
physical laboratory. M. A. Shoultes, laboratory aid, resigned on 
August 31, and C. R. Randall, junior physicist, was appointed to 
fill the vacancy on March 1. · · 

WORK IN CHEMISTRY 

For the official work of the Survey 782 quantitative analyses were made 
and a number of minerals were determined, the determina,tions including a 
careful study of their properties. In addition 2,698 specimens sent to the 
Survey by persons outside were . identified. On June 30 400 samples were 
awaiting quantitative analysis and 75 specimens awaiting identification. 

The bulletin entitled " The data of geochemistry " was revised. and prepared 
for . a fifth edition (Bulletin 770) by its author, F. W. Clarke, by adding 
facts necessary to bring it up to date. . · 

The chemical and physical properties of a group of uranium and vanadium 
minerals, chiefly from Utah, Colorado, and Peru, were studied by W. T. 
Schaller. This study has not only shown the ·eomposition of these minerals 
but has furnished data on their age, as well as . on the age of the earth. 
Mr. Schaller also made laboratory experiments to show ±he relations of 
minerals of the jarosite group. Recent discoveries of natural silver jarosite 
( argentojarosite) suggested that gold-platinum-palladium jarosite also exists 
in nature, and recalculations of analyses of ores. from Nevada confirm this 
suggestion. Mr. Schaller prepared two papers, one for puplication in the 
American Journal of Science on the "Occurrence and properties of sincosite" 

• and one for the open files of the Geological Survey on the " Occurrence of 
phlogopite in the United States." 

At the conclusion of a series of laboratory experiments made td elucidate 
the mode of formation of metallic copper in ore deposits R. C. Wells made 
a brief report to L. C. Graton and B. S. Butler, geologists cooperating in 
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the study, and later prepared the manuscript for a bulletin entitled " Deposi­
tion of native copper by ascending solutions." Mr. Wells also prepared, for 
the committee on the measurement of geologic time by atomic disintegration. 
a bibliography of the literature dealing with the relation of radioactivity to 
geologic problems, which was published by the National Research Council. 
A note on the Hicks method of determining potassium was prepared for· 
publication by R. C. Wells, R. K. Bailey, and J. G. Fairchild. 

A series of laboratory experiments showing the solubility, the permeability. 
and the disintegrating effects of nitric acid on granites was concluded, and a 
paper on the results was prepared by George Steiger. Mr. Steiger also wrote 
a section on the " Chemical and mechanical analysis of i sediments " for a 
treatise on sediments being prepared for publication by Prof. W. H. 'rwenhofel, 
of the University of Wisconsin. 

'l'he study of the chemical nature of the organic matter in oil shale was con­
tinued throughout the year by E. T. Erickson. The object of this study is to 
discover the source and the mode of formation of petroleum and other natuml 
hydrocarbon~, and the information obtained may also be of practical value in 
the recovery of oil from oil shale. Experiments were made with fish remains 
taken from a sunken vessel and with a number of samples of sediment from 
the Bay of Maine. Both investigations afforded data relative to the formation 
of petroleum from plant and animal material embedded in sediments. 

A series of very elaborate assays, necessitating the study and choice of effi­
cient methods for determining extremely small quantities of platinum in r·ocks 
reputed to be platinum ores, was made by Mr. Erickson. 

E. P. Henderson made 2,698 qualitative determinations of minerals for outside 
persons. Nearly all the regular routine quantitative analyses were made by 
J. G. Fairchild. 

R. K. Bailey made 662 analyses of potash salts in material from western 
Texas. A most promising area for deposits of potash is in the southern half 
of Reagan County, where ~ potash-rich stratum was indicated at about the 
1,300-foot level · in each of three wells sunk 800 feet apart. Samples of salts 
from wells farther east are of t:Q.e same general character, This is the most 
encouraging showing of potash yet found. 

WORK IN PHYSICS 

The section of physics, in addition to cooperating with the geologists in the 
study of certain special problems, continued . investigations in the fields in 
which it has heretofore worked. · 

Observations of deep earth temperatures were made in Oklahoma, Pennsyl­
vania, and Wyoming by C. E. Van Orstrand. A paper on "Apparatus for the 
measurement of temperatures in deep wells by means of maximum thermom­
eters " was published in Economic Geology. Another paper summarizing the 
results of a somewhat extended temperature survey in Yellowstone National 
Park was published in the Journal of Geology under the title "Temperatures 
in some springs and geysers in Yellowstone National Park." 

At the suggestion of G. B. Richardson an attempt was made to develop a 
method for the empirical representation of petroleum-production curves. A 
fair degree of accuracy was attained in the representation of the production 
data for the States of Ohio, Pennsylvania, and West Virginia and for two oil 
fields-the Kern River field in California and the Batson field in Texas. Manu­
script for the fourth edition of Smithsonian Mathematical Tables, Hyperbolic 
Functions, has been submitted to the Smithsonian Institution for publication. 

Investigations pertaining to the pore space- of oil and gas sands were con­
tinued by A. F. Melcher. A paper on "The texture of oil sands with relation to 
the production of oil " has be~n submitted for publication in the Bulletin of the 
American Association of Petroleum Geologists. Field and laboratory studies 
of the texture llnd productivity of oil sands in the Burbank and Tonkawa 
fields of Oklahoma were continued. A short field trip to Pittsburgh and 
Bradford, Pa., was made for the purpose of conferring with geologists and oil 
companies on the texture of the Bradford oil sand. A. M. Boeteher, a student 
of George ·washington University, and Prof. R. H. Johnson·, of the University 
of Pittsburgh, assisted in the work on pore space. The total number of deter­
minations of pore space made during the year _was 150. 

C. R. Randall devoted his time to computations and observations in the 
labora~ory. · · 
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ALASKAN MINERAL RESOURCES BRANCH 

PERSONNEL AND EXPENDITURES 

On July 1, 1923, the pers~onnel o:£ the Alaska :force consisted o:£ 
1 chie:£ Alaskan geologist, 6 geologists, 2 topographers, 1 cadastral 
engineer, 1 dra:ftsman, and 4 clerks on annual salaries; 1 assistant 
geologist and 1 junior topographer on monthly salaries; and 2 
geologists, 1 assistant geologist, and 1 geologic aid on per diem 
salaries ; and on ,June 30, 1924, it consisted o:£ 1 chie:£ Alaskan geolo­
gist, 7 geologists, 4 topographic engineers, 1 draftsman, and 3 clerks 
on arinual salaries; 1 geologist, l junior geologist, and 1 topographic 
aid on monthly salaries; and 2 associa.te geologists on per diem 
salaries. · 

The :funds available :for the field season included the current 
appropriation o:£ $75,000 for the inve~tigation o:£ Alaskan mineral 
resources and an unexpended balance of $14,100 :from the similar 
appropriation available until June 30, 1923. These were allotted as 
:follows: 

.':Hlotrnents tor sw~aries (J)nd field and ojfie,e expenses du-rilng field seasons of 
1923-24 . 

Professional salaries--- ---------~ - ~--- - --------------~- $28,887 
Field expenses_ ________ ________________ __ __ ____________ 28, 100 
Clerical salaries and other office expenses_______________ 6, 870 
Office of Director ------- -------------- -------- --------- 10, 992 
Reserved for field season of 1924________ ________________ 14, 251 

89, 100 

Approximate allotme-nts to different kinds of surveys and investigations during 
field. seasons of 1923-24 

Special investigation of geology and mineral resources ____ $10,990 
Geologic reconnaissance surveys ___________ _____________ 25,130 
Topographic reconnaissance surveys_____________________ 11, 600 
~ap compilation_______________________________________ 2,200 
Collecting mineral statistics ___________________ -::_ ________ 1, 560 
Administration of Alaska branch, including cleric:;tl sala-

ries and miscellaneous. expenses______________________ 12, 377 
Office of Director______________________________________ 10, 992 
Reserved for field season of 1924_________________ _____ 14, 251 

89,100 

Approximate geograph'iC distribution of allotments tor investigations in Alaska 
during field seasons of 1923-124 

Special investigation of geology and mineral resources ____ $7, 085 
Southeastern Alaska----------------------------.,------,-- 5, 470 
Prince Wiliam Sound___________________________________ 5, 860 
Alaska Railroad region_________________________________ 2, 600 
Alaska Peninsula --------------------------------------- 19, 280 
Yukon basin-------------------------------------------- 7, 425 
~ap compilation________________________________________ 2, 200 
~ineral statistics _______________________________________ 1, 560 
Administration of Alaska branch, including clerical salaries 

and miscellaneous office expenses ____________ :__________ 12, 377 : 
Office of Director _____________________ _! _________________ 10, 992 
Reserved for field season of 1924 _______________________ _,_ 14, 251 

89,100 
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In addition to the amounts stated a grant of $75,000 was made by 
the Department of the Navy, of which $55,700 was expended in 1923 
for a survey of a part of Naval Petroleum Reserve No. 4. The 
balance, $19,300, and an additional grant of $75,000 from the Navy 
were allotted to the continuation of this work. A grant of $6,000 
from the appropriation for the classification of public lands was 
devoted to the survey of petroleum lands in Alaska. 

Progr·ess ot surveys in Alaska, 1898-1923 

Investiga-. Areas covered by Areas covered by topographic tions of 
geologic surveys surveys a water re-

sources 
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b 0. M <l) Q) "' al 
~ 

<l) "' ~ ~ ~ A ~ ~ A p::j C!:l U1 
-- - - · ------ - - ---- - - --
Sq. m. Sq. m. Sq. m. Sq. m. l Sq. m. Sq. m. Miles 

!iii~ ~~i~~~~~~~~~~~i~~ 1 1m1 m ::fi~r~:~:~ :~m -ir~ =~===~~ ~~~j;=====~ ~~~~~~ =~:~~~ · 
1902__ __________________ 60,000 6,950 10,050------- 8,330 11,970 96 ------ ~ ------- ------------
1903____________________ 6o .• ooo, s,ooo 8,ooo 96 ~ ------- 1 1s,ooo --------- -- ---------------------1904. _________ ___ _______ 6!),0001 4,050 3,500 __ _____ 800 6,480 480 86 19 ___________ _ 

1905_-- ----------- -- --- - 80; 0001 4, 000 4, 100 536 -------1 4, 880 787 2J21 28 ------ ------
1906___ ___ _________ _____ 80,000 5,000 4,000 . 421 _______ , 13,500 40 ------ t------- 14 286 
1907 ____________________ 80,000 2,600 1,400 442 _______ , 6,120 501 95 16 48 457 
1908_ __________ _____ ___ _ 80,000 2,000 2,850 6041-------1 3,980 427 76 9 53 556 
1909____________________ 90,0001' 6,1001 5,500 450 6,190 5,170 444,------------- 81 703 
1910___ _________________ 90,000------- 8,635 .321 _______ 13,815 36-- ----- ------ 69 429 

.1911____________________ 100,000) 8,000 10,550 496------- 14,460 246------- - --- -- 68 309 
1912_ _____ __ ____________ 90,0001-- - ---- 2,000 525 ------~ ~ ------ 2!;81 ______ ------ - 69 381 
1913 _____ ___ ____________ 100,000 3,5001 2,950 180 3, 400 2,535 287, ______ ---- ---------------
1914___ ____ __________ ___ 100,000: 1,000' 7, 700 325 600 10,300 101---------------- --- -- -- - -
1915 ____________________ 100,0001"------- 10, 7001 200 _______ 10,400 121 3 2 9 _____ _ 

\~u m~m~:~~~m~= .:~ m ~~m~~ f il::::~ ~mm ~ m :~~~D m==~ ----~~: :::::n~~:-
1922 ____ . ____ __ _________ _ b75,0001-------. 1 4,0001------- ------- 4,300 _______ -------------------------
1923________ ________ __ __ h 75,000------- 8,5701 _______ ------- 6, 530-- --- -- ------ ------- ------ ------

2," 011, 189. 73, 200,1 123, 66511 . ·5, 657 51, 680 163, 430 3, 936 ~ -u == == 
Percentage of total area I 

of Alaska _____________ 
1 
_______ -- ~ 12. 48l 21.09 0. 96 8. 81 27. 87 0. 67 ______ ------- ___________ _ 

"The Coast. and Geodetic Survey, International Boundary Commission, and General Land Office 
have also made topographic surveys in Alask:1. The ara:ts covered by these surveys are, of course, not 
included in these totals. 

bIn 1921-1923 additional fuuds were available; see above. 

WORK OF THE YEAR 

Under the appropriation of $75,000 and the grant of $6,000 for 
the classification of petroleum lands, 7 field parties were dispatched 
to Alaska in 1923. These parties included 7 geologists, 2 topo­
graphic engineers, and 11 auxiliaries. Five of these were engaged 
in purely geologic work and 2 in combined geologic and topographic 
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work. Naval Petroleum Reserve No . . 4 was surveyed in 1923 by 
three parties, which were engaged in both classes of work and which 
included three geologists, three topographic engineers, and 17 auxil­
iaries. In January, 1924, a large expedition led by Philip S. Smith 
went to northern Alaska to continue the survey of the petroleum 
reserve. This expedition reached the head of the Colville in March 
and was in Arctic Alaska at the end of the fiscal year. 

Alfred H. Brooks, chief Alaskan geologist, as official delegate 
to the Pan-Pacific Science Congress, made a journey to Australia 
within the fiscal year, returning October 10, 1923. While in the 
office Mr. Brooks gave about 40 per cent of his time to scientific 
investigations and the preparation of reports and the remainder to 
administrative work. Stephen R. Capps gave about 40 per cent of 
his office time to administrative duties as .acting chief Alaskan geolo­
gist, and R. H. Sargent gave about the same percentage to the super­
vision of topographic surveys and to the compilation of maps. Miss 
Lucy M. Graves devoted the larger part of her time to administering 
the clerical work of the branch and was in charge of the branch 
during the absence of the cllief and the senior Alaskan geologists. 
Miss Erma C. Nichols devoted about two-thirds .of her time to the 
collection and coordination of the mineral statistics Qf Alaska. . 

A. F. Buddington continued his investigation of · the geology and mineral 
resources of southeastern Alaska and gave special attention to the Hyder 
district and the nickel deposits in the Sitka district. . . 

F. H. Moffit continued his study of the copper deposits of Prince William 
Sound. · · · 

S. R. Capps during .July continued his study of the . metal deposits . of the 
region along the Alaska Railroad. . 

R. H. Sargent, with Kirtley F. Mather, geologist, carried a reconnatssance 
survey from Kamishak Bay to Katmai. . . 

R. K. Lynt, with Walter R. Smith, geologist, ~apped an area ·lying between 
Katmai on the north and Cold Bay on the south. 

George C. Martin continued from July 18 to August 28 his study of the 
stratigraphy of Alaska Peninsula and gave special attention to the Cold Bay 
petroleum field and the Chignik district. His office work consisted chiefly of the 
completion of a report on the Mesozoic geology of Alaska. 

J. B. Mertie, jr., carried a geologic reconnaissance survey from Beaver, on 
the Yukon, to the Chandalar placer district. Later he studied the geology 
along the Yukon between Beaver and the Tanana . 

Sidney Paige led an expedition to investigate the oil r esources of Naval 
Petroleum Reserve No. 4. The field work began about July 15 and ~nded 
about September 9. The northern party, including .Sidney Paige, geologist, and 
E. C. Guerin, cadastral engineer, worked from ·wainwright around Point 
Barrow to Dease Inlet and thence up Meade River about 80 miles. The north­
eastern party, J a mes Gilluly, geologist, and J. E. "Whitaker, topographic assist­
ant, went overland from Peard Bay down to Inaru River and explored 
Topagarok River for 40 miles. The southern party; W. T. Foran, geologist, 
and Gerald FitzGerald, junior topographer, landed near Cape Beaufort and 
surveyed the shore line north to Icy Cape. It mapped Kukpowruk River 
inland for 35 miles, Kokolik River for 25 miles, and Utukok River for 40 
miles and explored the lower part of Wainwright Inlet. The P~ige expe­
dition mapped in all 2,150 square miles, but the exploration has thrown much 
light . on the topography and geology of 10,000 square miles in northern Alaska. 

C. Arthur Hollick completed his studies of the Alaska Tertiary flora and 
will soon submit h is report. 

James McCormick was employed in the Alaskan branch for a part of the 
year in revising the " Geographic dictionary of Alaska " (Bulletin 299) . 

The publications of the year consisted of a report on the progress of investi­
gations in Alaska in 1921 (Bulletin 739) , a bulletin on the Ruby-Kuskokwim 
region (Bulletin 754), and three chapters of the report on the progress of 
investigations in Alaska in 1922 (Bulletins 755-A to 755-C). Brief notices of 
these publications appear elsewhere in this report. 

1158D-24--4 
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TOPOGRAPHIC BRANCH 

ORGANIZATION 

The organization o:£ the topographic branch during the year was 
as :follows : 

Chief topographic engineer, C. H. Birdseye. 
Atlantic division, topographic engineer in charge, Frank Sutton.1 

Central division, topographic engineer in cha rge, W. H. Herron. 
Rocky Mountain division, topographic engineer in charge, Glenn S. Smith. 

(In the absence of Mr. Birdseye Mr. Smith acted as chief topographic engineer.) 
Pacific division, tol)ographic engineer in ch:uge, T. G. Gerdine. 
Computing section, topographic engineer in charge, E. M. Douglas. 
Section of inspection and editing, topographic engineer in charge, W. M. Beaman. 
Section of cartography, draftsman in charge, A. F. Hassan. 
Map information office, topographic engineer in charge, J. H. Wheat. 
Section of relief maps, geographer in charge, J. H. Renshawe. 
Section of photographic mapping, topographic engineer in charge, cr. P. Pen­

dleton. 

PERSONNEL 

The technical :force was increased by the appointment o:£ 3 junior 
topographers, 10 topographic aids, and 5 draftsmen and the rein­
statement or transfer o:£ 5 topographic engineers, 2 assistant topo­
graphic engineers, 1 junior topographer, and 1 assistant map printer. 
The :force was reduced by 11 resignations and 3 transfers. With 
these changes the corps now includes 1 chief topographic engineer, 
4 topogra:{>hic engineers in charge of divisions, 4 geographers, 77 
topographic engineers, 2 topographers, 41 assistant topographic engi­
neers, 30 junior topographers, 10 topographic aids, 1 map editor, 
2 map revisers, 1 assistant map printer, and 16 draftsmen, a total of 
189. During the year 8 topographic engineers, 6 assistant topo­
graphic engineers, and 8 junior topographers were on furlough. In 
addition, 37 technical field assistants were employed during the whole 
or a part of the year. The clerical force comprises 15 clerks o:£ vari­
ous grades, one o:£ whom is a temporary employee, and one messenger. 

PUBLICATIONS 

The published work of the topographic branch for the fiscal year 
consisted o:£ 68 ne·w standard topographic maps, 17 river plans 
and profiles, 2 revised State maps, advance photolithographic 
prints o:£ 106 new topographic maps now in process of engraving, 
and 34 photolithographs o:£ new topographic maps :for which pub­
lication has not yet been otherwise provided. Additional publica­
tions were a shaded relief rna p of Kentucky and shaded relief edi­
tions of 5 Pennsylvania and 2 West Virginia standard topographic 
maps. One State map (completely revised) is in press. 

Bulletin 709, giving the results of triangulation and primary 
traverse in the United States :for 1916-1918, in one volume, and Bul­
letin 689, descriptive of the boundaries, areas, geographic centers, 
and altitudes o:£ the United States and of the several States, were 
published during the year. 

1 Mr. Sutton. was on annual and sick leave and on leave without pay, owing to illness, 
from January 1 to June 30. 
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APPIWPRIATIONS 

The Federal appropriations for topographic surveys for the fis-
cal year 1924 were as follows: 

Topographic surveys _______________________________ $500,000.00 
Salaries, scientific assistants________________________ 9, 200. 00 
Special funds for military mapping (contributed by 

VVar ])epartment)_______________________________ 36,048.41 

545,248.41 
COOPERATION 

Cooperation has been mainta-ined in 19 States and 1 Territory, . 
which contributed the following amounts: 
Alabama _________ _:_ _____ $9, 976. 04 Oregon _________________ _ 
Californ~a--~------------ 45, 197. 06 Pennsylvania ___________ _ 
Colorado---------------- 15, 472. 38 Texas __________________ _ 
Connecticut______________ 2,921.51 Utah ___________________ _ 
HawaiL _______________ __:_ 28, 507. 96 Vermont_ _______________ _ 
Illinois _______ ______ _____ 52,962.82 Virginia__: _______________ _ 
Iowa-------------------- 2, 068. 65 Washington _____________ _ 
Kentucky----------------- 17, 4i2. 29 ,West Virginia __________ _ 
Maine ------------------- 4, 983. 07 Wisconsin ______________ _ 

$2,374.72 
9,234.52 

92,363.17 
7,313.59 
2,999.07 
5,662.58 
5,107.54 
2,997.05 

13,391.75 
Missouri_____ ____________ 17,273. 05 ----
New York_______________ 14, 979. 60 353, 1~8. 22 

In addition, base-ma-p work was done and paid for by other Fed­
eral organizations as follows: For the National Park Service, 
$1,021.06; for the Coal Commission, $980.65; for the General La·nd 
Office, $428.99; for the Federal Board for Vocational Education, 
$96.62. The total amount received from these sources was $2,527.32. 

The total amount expended from all sources for the work of the 
topographic branch was $900,973.95. 

SUMMARY OF RESULTS 

The condition of topographic surveys to June 30, 1924, distin­
guished as to scale and date, is shown on Plate I. 

As shown in the following table, the new area mapped was 16,021 
square miles, making the total area surveyed to date in the conti­
nental United States, exclusive of Alaska, 1,248,062 square miles, or 
41.2 per cent of the entire country. In addition, 644 square miles 
of resurvey was completed, making the total area of surveys during 
the year 16,665 square miles. River surveys amounting to 818 linear 
miles were also made. 

In connection with these surveys, 7,781 linear miles of primary 
levels were run, making 304,97 5 miles of primary and precise levels 
run since the authorization of this work by Congress in 1896. In the 
course of this work 2,059 permanent bench marks were established. 

Triangulation stations to the number of 177 were occupied, and 
122 were permanently marked. 

Primary traverse lines aggregating 5,832 miles were run, in con­
nection with which 1,450 permanent marks were set. 

In addition, 696 square miles of topographic mapping was com­
pleted in Hawaii and 2-28 miles of primary levels were run and 90 
bench marks established there. 
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Present condition of topographic surveys of the United States and new area 
surveyed July 1, 1923, to June 30, 1924-

State 

New area 
mapped 
July 1, 
1923, to 
June 30, 

1924 

Square 
miles 

·Alabama___________ 442 
Arizona______ ____ __ 151 
Arkansas ________ __ _________ _ _ 
California_ _________ 840 
Colorado________ ___ 1,401 
Connecticut_ ________________ _ 
Delaware ___ __ ______ ________ _ 
Dist. of Columbia __ - -------- -Florida __ ___ _____________ ___ _ 
Georgia. __________ ___ _______ _ 
Idaho____ __________ 136 
lllinois_____________ 2, 544 
Indiana ____________ --- --- ----
Iowa______________ _ 38 
Kansas _________ -_______ ____ -
Ken~~cky__________ 636 
Lomsiana __ ______ __ __ _______ _ 
Maine _________ ____ · 305 
Maryland __________ ----------
Massachusetts ______________ _ 
Michigan __________ ----------
Minnesota __________ ___ ___ __ _ 
Mississippi__ ________________ _ 
Missouri___________ 1, 394 
Montana--------------------
Nebraska __________ ----------
Nevada ____________ , _________ _ 
New Hampshire ___ ----------

Total 
area 

mapped 
to June 
30, 1924 

Square 
miles 
19,634 
55,580 
21,494 

121,914 
52,759 
4, 965 
2, 370 

70 
4, 716 

24,835 
28, 722 
24,844 
3, 627 

12, 533 
64, 1E9 
20, 529 
8, 810 

11,440 II 

12,327 
8, 266 

11, 153 
7, 354 
3, 881 

41,207 
41,590 
27,117 
41, 141 II 
4, 235 

Percent-
age of 

total area 
of State 
mapped 
to June 
30, 1924 

37.7 
48.7 
40.3 
77.0 
50.7 

100.0 
100. 0 
100.0 

8. 0 
41.9 
34.0 
43.8 

10.0 I 22.3 
78.0 
50.5 
18.2 
34.7 

100. 0 
100.0 
19.2 

8. 7 
8. 3 

59.3 
28. 5 
35.0 
37.5 
45.3 

State 

New area 
mapped 
July 1, 
1923, to 
June 30, 

1924 

Square 
miles 

~~: ~~~~o======= l ====== = === New York _________ l 928 
North Carolina____ 40 
North Dakota _____ _ ----------

g~~iicima-_~~== = = = = =1 = = = = = = = = = = Oregon_____________ 1, 160 
Pennsylvania____ __ 615 
Rhode Island ______ ----------
South Carolina_____ 62 
South Dakota ______ ----- -- ---
Tennessee__________ 135 
Texas ______________ 2,180 
Utah ________ ~ - -- --- 949 
Vermont.________ __ 543 
Virginia____________ 156 
Washington________ 550 
West Virginia ______ ----- -----
Wisconsin__________ 802 
Wyoming______ ____ 14 

Total continental 
United States 
(exclusive of 

Total 
area 

mapped 
to June 
30,1924 

Square 
miles 

8,224 
40,412 
48, 75o 
18,916 
10,017 
41,040 
39,908 
27,415 
31,440 

1, 248 
13,737 
19,243 
21,687 
80,521 
17,804 
6,243 

36,668 
33,269 
24, 170 
15,970 
30, 102 

Percent-
age of 

total area 
of State 
mapped 

. to June 
30, 1924 

100.0 
32.9 
99.0 
36.0 
14.1 

100.0 
57.0 
28.3 
69.6 

100.0 
44.3 
24.8 
51.6 
29.9 
20.9 
65.2 
86.0 
48.1 

100.0 
28.4 
30.7 

A~~ska)________ 16,021 1,248,062 41.2 
Hawau_____________ 696 3, 671 56.9 

Topogrophic surveys from July 1, 1923, to June 30, 1924-

State 

For publication on scale of- Total area surveyed 
Contourl------~----.-----.-----.-----.------1 -----~-----,----­

interval 
1:12,000 1:20,000 1:24,000 1:31,680 1:62,500 1:125,000 New Resur- Total 

vey 
--------------1------ - -- ---- --------- - --- - -·- - ------

Feet Sq. mi. Sq. mi. Sq. mi. Sq. mi. Sq. mi. Sq. mi. Sq. mi. Sq. mi. Sq. mi. 
Alabama___________ 5,20 - --- ---- ________ · 38 ________ 404 __ ______ 442 442 
Arizona____________ 50 ·- ------- -------- ________ -------- 151 -------- 151 151 
California__________ 5, 20 14 ________ 325 501 ________ _______ _ 840 840 
Colorado___________ 50,100 -------- -------- ________ ________ 781 620 1,401 1,401 
Idaho______________ 50,100 -------- -------- ________ --- ---- - 86 50 136 136 
Illinois_________ ____ 10,20 -------- ________ ________ ________ 2, 544 2, 544 2, 544 
Iowa_______________ 20 ________ ________ ________ ________ 38 38 38 
Kentucky__________ 20 ________ ________ 2 ________ 634 636 636 
Maine ______ _______ 20 ________ ________ ________ ________ 305 305 305 
M~sac~usetts_____ 10 52 ________ ________ ________ ________ ________ 52 52 
MISSOUfl___________ 20 -------- -------- --------- - ------ 1,394 1,394 -------- 1,394 Montana___ ________ 10 ________ __ ___ ___ ________ ________ 10 _______ _ ________ 10 10 
New York_________ 20 ________ ________ ________ ________ 928 928 -------- 928 
North Carolina____ 20 ________ -------- -------- ________ 40 40 -------- 40 
Ohio_______________ 10 -------- ________ ________ ________ 532 ________ -- ------ 532 532 

Oregon _____________ {52~~i58 }------- ________ -------- 40 152 968 1,160 -------- 1,160 
Pennsylvania______ 20 --- ----- ________________ ------ -- 615 615 -------- 615 
Rhode Island______ 5,10 11 _____ ___ ________ ________ ________ ________ 11 11 
South Carolina_____ 10,20 - ------- -------- -------- ________ 62 62 62 

~:~~;~~~~========== 5, 10, ~g ~, ======== ======== ----373' ====== == 1,~g? 2, ~~g 2, ~~g 
utah _______________ { ~05i58 }------- ________ 28o 53o 21 112 949 949 
Vermont.__________ ' 20 ________________ -------- ________ 543 543 543 
Virginia____________ 20 ~ -------- ________ ________ ________ 195 -------- 156 39 195 
Washington________ 25,100 ________ ________ ________ ________ 495 55 550 -------- 550 
Wisconsin__________ 20 ________________________ -------- 802 -------- 802 -------- 802 

Wyoming__________ 10 ~ -----~~- -----~;-
1
' 
0
:: --~~~;~- ~- ~~~~~- --~~~~~-

16
, 0~: ----~~~- 16,6* 

Hawaii__ __ .________ 10,50 
1 

________ -------- -------- 696 -------- -------- 696 --------1 696 
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Topographic surveys from July 1, 191£3, to June 30, 191£4-Continued 

State 

Levels Primary traverse Triangulation 

Perma- j 
Distance nent Distance p~~~t Stations Stations 

run bench run marks I occupied / marked 
marks 

--'-'--"----- ------- --- 1·--- - ----· - ------ -1---
Miles 1vfiles I 

586 133 60 19 - -------- ----------
470 142 539 151 77 . 54 

Alabama ____ ·- _________________________ . __ _ 
California _______ ______________________ ___ _ 

1.~ I j =::=;~~= :::===~= ::::::::;: :::::::::: 
~i i~ 1~~ - 3~ ·==========,----======== 

Colorado _____________________________ --_:._ 
Connecticut _____________ ~ _______________ _ _ 
Idaho ____________________________________ _ 

¥~:~!~= = ===== = ==== == = = ====: = = = = = = = = == = = = = = Indiana ___________________________ • _______ _ 
Kentucky ________________________________ _ 246 79 ---------- -------------------- ----------
Maine ________ ------_--------------------- 39 10 ---------- -------------------- ----------

10 3 -- - ------- --- ------- ---------- ----------
593 159 714 167· ---------- ----- -- ---~f;;o~~~~~~:~ = = =: =:: = = = == = = = = = = = = = == = = = = = 

New York __ ---------------------------- __ 305 75 208 55 ---------- ----------
76 2'1 87 18 ---------- ----------

138 44 235 ---------- ---------- ----------

Oregon ___________________________________ _ 
Pennsylvania __ -------- _______ _____ ______ _ 
Rhode Island ____ ------------------------- 12 ---------- ---------- ---------- ---------- -- - -------Tennessee __________________________ ~ - ____ _ 172 5 22S 62 -- - ------- ------- - --Texas ____________________________________ _ 
Utah _________ --------------- _____________ _ 

2, 4641 727 1, 773 386 40 23 

114 . 24 ---------- ---------- 38 20 
185 62 235 61 ---------- ----------~fi~~i~:====== = ============== === === ======= ' 

394 76 ---------- ----------1 14 16 

;:!~!!~~;~~=====~======================= Jl ~~ ======~~i= =======~~= ========== ========== 
H•wrul. .................................. ~~~~~~~~ 

GENERAL OFFICE WORK 

Computations for vertical and horizontal _control were n1ade, and 
the results were copied and cataloged by . the. computing section. 
The section of relief maps prepared shad~d relief Il!aps of Arizona, 
northern New Jersey, and parts of Pennsylvania and New York, as 
well as a special map of parts of Arizona, California, Nevada, and 
Mexico and map$ of the Howard,, Lock Haven, and Williamsport 
quadrangles in Pennsylvania. The map information office was en­
gaged in indexing and cataloging the map data available in the 
several Federal departments and a number of non-Federal organi­
zations and in furnishing miscellaneous map information to the 
public. 

SECTION OF INSPECTION AND EDITING OF TOPOGRAPHIC 1\-IAPS 

The section of inspection and editing of topographic maps con­
tinued to supervise the office preparation of all topographic maps 
and to inspect and edit them before reproduction. · It also edited a 
number of maps submitted by other Survey branches and Govern-
ment bureaus. , 

The number of topographic niaps in progress in .the topographic 
branch (exclusive of those· being engraved . and ·printed) ranged 
from 163 in August to 278 in Ma:cch; the monthly average was 232. 
An average of 16 employees were engaged in this section for the 
year. 

James McCormick spent three-qua~ters of the year in work for 
the United States Geographic Board and in other special investiga­
tions and one-quarter of the .year in revising the "Geographic dic-
tionary of Alaska." . . . _, 
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The work of this section is described further under "Publication 
branch" (p. 77). 

SECTION OF PHOTOGRAPHIC MAPPING 

The use of aerial photographs for the compilation of planimetric 
maps as a base for topo&raphic mapping was continued by the sec­
tion .of photograi?hic Illljlpping through ?ooperation witl~ the Air 
Service of the United States Army. Dunng. the year aenal photo­
graphs were adjusted an~ compiled for use in original field surveys 
of the Gibson City and l!axton quadrangles (Illinois), the Memphis 
quadrangle (Tennessee-l}rkansas), and the Cotulla 2-b and San 
Roque Lake 1-a quadranj~les (Texas), as well as for a resurvey of 
the East and West Colu1 us quadrangles (Ohio). The compilation 
of the map of Chicago nd vicinity and a special map of Camp 
Grant, Ill., w~s begun. 

SECriON OF CARTOGRAPHY 

The map projects include a new wall map of the United States, 
110w in preparation, 40 p~r cent of the data for which have been pre~ 
pared for assemblage. !lhe revision of the Wyoming portion of the 
bnse of the international~ap of the world was completed. The com­
pilation, for the Air S rvice of the United States Army, of air­
route maps of an area in ~Iuding more than 100,000 square miles was 
completed in sections as follows: From Washington, D. C., to Nor­
folk, Va.; frmn vVashi1gton, D. C., to New York, N. Y.; from 
New York, N.Y., to Boston, Mass.; from Dayton, Ohio, to Rantoul, 
Ill. ; from Montgomery, Ala., to New Orleans, La. ; and frmn Chicago, 
I1l., to Iowa City, Iowa. Other air-route 1naps are in preparation. 
J\1aps of proposed dam sites on Colorado River and a 1nap of Arizona 
showing their locations were drafted. The results of reconnaissance 
surveys of streams in Colorado and Wyoming were assembled and 
redrafted, and a series of maps of Missouri River were prepared. 
Numerous diagrams and graphs were prepared for the Federal Board 
for Vocational Education and the Bureau of Education. Projections 
were constructed for field and office use, the road map of Illinois 
was further revised for the State, and maps of the Texas-Oklahoma 
boundary line were prepared for printing. 

ATLANTIC DIVISION 

FIELD WORK 

Alabama.-In cooperation with the State geologist of Alabama the survey 
of the Tuscaloosa quadrangle was completed and that of the Gravelly Springs 
quadrangle was begun. At the request of the Engineer Corps of the Army the 
survey of 38 square miles along Tennessee River was completed for a map on 
the scale of 1: 24,000 having a contour interval of 5 feet. For the control of 
this area 17 miles of primary levels were run and 3 permanent bench marks 
,,·ere established. 

Alcrbam.a-Tennessee.-At the · request of the Engineer Corps of the Army 
362 miles of primary levels were run along Tennessee River and 27 permanent 
bench marks were set, to be used by the Corps in the investigation of the 
Tennessee River basin. 

Connecticut.-In cooperation with the Connecticut State Highway Commis­
sion for control of new work 291 miles of primary levels were run and 79 
J}ermanent marks were established. 

Maine.-In cooperation with the Maine State 'Vater Power Commission the 
:survey of the Attean Pond and Burnham quadrangles was completed and that 
·.Of the Pierce Pond quadrangle was begun. 
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Massachusetts.-The resurvey of Camp Devens, Mass., and vicinity was 
completed, the total area mapped being 52 square miles, for publication on the 
scale of 1 : 20,000, with a contour interval of 10 feet. For the control of this 
area 10 miles of primary levels , were run and 3 permanent bench marks 
established. This 'work was done for the War Department. 

New York.-In cooperation ·with the New York State engineer the survey 
of the Arcade, Belmont, Franklinville, and Springville quadrangles was com­
pleted and that of the Deposit, Rathbone, Rexville, and vVellsville quadrangles 
·was begun. 

Pennsylvania.-In cooperation with the Pennsylvania Department of Forests 
and Waters, Topographic and Geologic Survey, the survey of the Berlin, Cam­
bridge Springs, Meadville, and Towanda quadrangles was completed and that 
of the Bradford, Lewistown, and Menno quadrangles was begun. 

Pennsylvania,.New Jersey.-In cooperation with the Pennsylvania Depart­
ment of Forests and Waters, Topographic and Geologic Survey, the survey of 
the Bushkill quadrangle was continued. The area mapped was all in Pennsyl­
vania. 

Rhode Island.-The resurvey of Block Island, R. I., an area of 11 square 
miles, was completed, for publication on the scale of 1: 20,000, with contour 
intervals of 5 and 10 feet. For the control of this area 12 miles of primary 
levels were run. This work was done for · the War Department. 

Soitth Cat·olina.-The survey of the Williston quadrangle, K C., was com­
pleted. 

Smtth CclJrolrina-Gemrgia.-Tlle survey of the ·warrenville quadrangle, S. 0.­
Ga., was completed. The area · mapped was all in South Carolina. 

Tennessee.-In preparation for the revision of the maps of the Donelson 
and Nashville Special quadrangles, Tenn., 228 miles of primary traverse were 
run and 62 permanent marks set. 

Tennessee-Missouri'-Kentucky.-The survey of the Reelfoot Lake quadrangle, 
Tenn.-Mo.-Ky., was completed. 

Vermont.-In cooperation with the State geologist of Vermont the ·survey 
of the Royalton quadrangle was begun. In addition, the survey of the 
Irasburg, Jay Peak, and Lake Memphremagog quadrangles was completed for 
the War Department. 

Virginia-Maryland.-The resurvey of the Virginia portion . of the Indian 
Head quadrangle was completed, the total area mapped being 21 square 
miles, for publication on the scale of-1: 62,500, with a contour interval of 20 
feet. · 

Virginia-North Carolina.-In cooperation with the State geologist of Virginia 
the survey of the Danville quadrangle was completed and that of the Axton 
and Martinsville quadrangles was begun. 

West Vi:rgini'a.-In cooperation with the State geologist of West Virginia 
the revision of 16 quadrangles was completed and that, of 3 ·quadrangles was 
begun. . 

West Virginia-Virginia.~ In cooperation '\.vith the Stat~ geologist of West 
Virginia the resurvey of the Peterstown quadrangle was begun. 

OFFICE WORK 

The drafting of 23 sheets was com}1leted and that of 4 sheets: begun. Pri­
mary-level circuits ·were adjusted for 71 quadrangles. Geographic positions 
\Vere computed for 32 quadrangles. 

CENTRAL DIVISION 

FIELD WORK 

Illinois.-In cooperation with the Department of Registration and Educa­
tion of Illinois the survey of the Alexis, Carlinville, Elgin, Genoa, Harrisburg, 
Harvard, Havana, Marion, Raymond, Rushville, and Yorkville quadrangles 
was completed and that of the Beardstown, Griggsville, McHenry, Waverly, 
and Winchester quadrangles was begun. Additional primary-traverse control 
has been extended over the Calumet, Chicago, Des Plaines, Evanston, High­
wood, and Riverside quadrangles in preparation for the resurvey of this area ; 
477 miles were run and 218 permanent marks set. _ 

Ind·iann.-In cooperation with the Culver Military Academy 31 miles of 
primary levels were run, 19 permanent bench marks established, 21 miles 
of primary traverse run, and 7 permanent marks set, in connection with 
the survey of Culver, Ind., and vicinity. 
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Iowa..-In cooperation with the Iowa State Geological Survey the . survey 
qf the Albia quadrangle was begun. 

Kentucky.-In cooperation with the State Geological Survey of Kentucky 
the survey of the Spring Lick quadrangle was completed, that of the Cub Run 
and Waddy quadrangles waA continued, and that of the Scottsville quadrangle 
was begun. ·A survey was made of the Burnside area, the total area mapped 
being 2 square miles, for publication on the scale of 1 : 24:,000, with a contour 
interval of 20 feet. This work was done in such a manner as to be available 
for future incorporation into the regular map of the quadrangle of which the 
area surveyed is a part. 

Missouri.-In cooperation with the State geologist of Missouri the survey 
of the Clarksdale, Gower, Maysville, and Plattsburg quadrangles was com­
pleted, that of the Darlington and Meramec Springs quadrangles was con­
tinued, and that of the Bolckow, Edge Hill, Kearney, Maitland, Stanberry, 
and Tarkio quadrangles was begun. 

Missouri-Kansa.s.-In cooperation with the State geologist of Missouri the 
survey of the Atchison No. 2 quadrangle was completed and that of the Atchi­
son No. 1 quadrangle was begun. The area mapped was all in Missouri. 

Ohio.-The resurvey of the East and West Columbus quadrangles, Ohio, was 
completed and that of the Delaware quadrangle was begun. 

W isconsin.-In cooperation with the State geologist of Wisconsin the survey 
of the La Farge and Viroqua quadrangles was completed, that of the Black 
River Falls, North Bend, and Pigeon Falls quadrangles was continued, and 
that of the Bell _ Center, Fairchild, Osseo, Shamrock, Stoddard, ~truU~, and 
Wauzeka quadrangles was begun. 

OFFICE WORK 

The drafting of 28 sheets was completed and that of 15 sheets was begun. 
Primary-level circuits were adjusted for 62 quadrangles. Geographic positions 
were computed for 87 quadrangles. 

ROCKY l\IOUN'l',AIN DIVISION 

FIELD WORK 

Arizona.-In cooperation with the National Park Service the survey of the 
Supai quadrangle and of the parts of the Grand Canyon No. 1, Grand Canyon 
No. 2, and Shinumo Altar No. 2 that lie within the Grand Canyon National 
Park was completed. Special plan and profile surveys of Colorado River from 
Lees Ferry, Ariz., to Black Canyon, Ariz.-Nev. , through :Marble and Grand 
canyons, were made for publication on the scale of 1 : 31,680, with a contour 
interval oi' 50 feet, 253 miles of Colorado River being traversed and mapped 
and 75 miles of surveys carried up side canyons to appropriate controlling 
elevations. In connection with this work 22 dam sites were surveyed on the 
scale of 400 feet to 1 inch, with a contour interval of 10 feet. 

Co.Zorado.-In cooperation with · the State engineer of Colorado the survey 
of the Evergreen quadrangle was completed and that of the Pagosa Springs 
and James Peak No. 3 quadrangles was begun. In addition, the survey of 
the Elk Head Creek and Pilot Knob quadrangles was completed and that of 
the Pagoda No. 1 quadrangle was begun·. 

Idaho.-At the request of the Forest Service the survey ·of the Casto quad­
rangle, Idaho, was begun. The survey of the Ozone quadrangle was begun for 
the geologic branch, and a plan and profile survey of Clearwater River and 
its tributaries was begun for the land-classification branch, 95 linear miles of 
river being traversed. 

Montana.-In cooperation with the National Park Service the resurvey of 
the St. Mary Lake area, in Montana, covering 10 square miles, was completed. 

:rea:as.-In cooperation with the Texas State Board of Water Engineers the 
survey of twenty-six 71h -minute quadrangles, falling in the following 30-
minute quadrangles, was completed : Cleburne, Coleman, Farmersville, Gates­
ville, Granbury, McKinney, Palo Pinto, San Angelo, Sherwood, Temple, Waco, 
and Weatherford. The survey of thirty-five 71h -minute quadrangles, falling in 
the following 30-minute qua9-rangles, was begun: Ballinger, Breckenridge, 
Coleman, Cotulla, Eden, Fort 'Vorth, Gatesville, Georgetown, Granbury, Lorna 
Vista, Palo Pinto, Pearsall, San Roque Lake, Sunset, Taylor, Temple, Waco, 
and Weatherford. In connection with this work the survey of 10 reservoir 
sites was completed and that of one was begun, the total area mapped being 
~7R souare miles, for publication on the scale of 1 : 24,000, with contour inter-
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vals of 5 and 10 feet. This work was so performed that its results may be 
incorporated into the regular maps of the quadrangles of which the areas 
surveyed form parts. 

Utah.-In cooperation with Box Elder, Salt Lake, Tooele, Utah, and Weber 
counties, Utah, and the United States Bureau of Reclamation · the survey of 
these counties was continued, the total area mapped being 306 square miles. 
For the control of these projects l-19 miles of primary levels were run, 67 
permanent bench marks established, 14 triangulation stations occupied, and lH 
triangulation stations permanently marked. Thi.s work was done to aid in 
planning irrigation and drainage systems, and the results will be incorporated 
in regular topographic maps. In addition, the survey of the Accord Lakes, 
Ferron, and Monument Peak quadrangles was completed and that of · the 
Kyune, Poison . Spring, and Soldier Summit quadrangles was begun, the total 
area mapped being 480 square miles, for publication on the scale of 1 : 31,680, 
with a contour interval of 50 feet. A survey of streams in the Uinta Basin, 
co.vering 156 linear miles, was made, the total area mapped being 50 square 
miles, for publication on the scale of 1 : 31,680, with a contour interval of 20 
feet. This work was done for land classitication. At the request of the Forest 
Service the survey of the Fort Douglas quadrangle was begun, the total area 
mapped being 112 square miles, for Publication on the scale of 1 : 125,000, with 
a contour interval of 100 feet. · · · 

Wyoming.-At the request of the Bureau . of Mines the survey · of a special 
area in the vicinity of Gillette, \Vyo., was completed, the total area mapped 
being 14 square miles, for publication on the scale of 1: 24,000, with a contour 
interval of 10 feet. 

OFFICE WORK 

· The drafting of 18 sheets was completed and that of 16 sheets was begun. 
Primary-level circuits were adjusted for 51 quadrangles. Geographic positions 
were computed for 39 quadrangles. 

PACIFIC DIVISION 

FIE~D WORK 

CaUtornia.-In cooperation with the California Department of Public Works 
the survey of the Burrel, Goshen, Hanford, Laton, Lemoore, Monson, No. 30, 
Riverdale, and Traver quadrangles was completed and that of ·quadrangle No. 
34 was begun. A part of the Raisin quadrangle was revised. In cooperation with 
Los Angeles County the survey of the Alhambra, Artesia, Bell, Clearwater, 
El Monte, Hollywood, Long Beach, Van Nuys, Whittier, . and Wilmington 
quadrangles was · completed, the total area mapped being 326 square miles, 
for publication on the scale of 1: 24,000, with a contour interval of 5 feet, 
Airplane photographs were taken by the Army Air Service, which aided in 
the progress of the mapping. For the control of this work 138 miles of primary 
levels were run, 38 permanent bench marks established, and 77 triangulation 
stations occupied, 54 of which were permanently . marked. Practically all the 
expPnse of this work was paid bY Los Angeles County. In cooperation 
with the East Bay Municipal Utility District 58 miles of primary levels were 
run and 26 permanent bench marks established for the control of the Layton­
ville quadrangle. The survey of the Alleghany mining district was completed, 
the total area mapped being 14 square miles, for publication on the . s~ale of 
1 :12,000, with a contour interval of 20 feet. For the control of this area 
41 miles of primary levels were run and 14 permanent bench marks established. 
This work was done for the geologic branch. . 

Calitornia-Oregon.-A 'plan and profile survey was made of Klamath River 
from Keno, Oreg., to the mouth of Scott River, Calif., a distan~e of 104 
miles. This work was done for the land-classification branch and in cooperation 
with the California-Oregon Power Co. · · 

Hawaii.-In cooperation with the Territory of Hawaii the survey of the 
following quadrangles was completed: Honakahau SE. 1,4. , Honakahau SW. 1_4, 
Keahole NE. 1_4, Koolau NW. 1,4., Lanai NE.' 1,4., Lanai NW. 1_4, Lanai SW . . 1_4, 
Lanai SE. ~. Makelawena SE. ~. Makena NE, ~. Makena NW.' 1,4, Makena 
SW. 1,4., Makena SE. 1,4., Puako NE. 1,4,, Puako NW. 1,4., Puako SW. 1,4., and Pua­
ko SE. 1,4.. The survey of the· following quadrangles w.as . begun :. Haleakala 
NW. 1,4., Kailua NE. :1_4, Kailua N. W. 1,4., Kailua SW: 1,4. , and Koolau SW. 14. 

Oregon.-In cooperation with the State engineer of Oregon the survey of 
the Stayton quadrangle was completed. The survey of .the Waldo L.ake quad­
:r.~me:le was completed and that of the Mount .:good quadra~gle '\Vas begun. 
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This vvork was done for the Forest Service. The survey of the Twickenham 
quadrangle was continued for the geologic branch. A plan and profile survey of 
Rogue River, covering 113 linear miles of the river, was continued, the total 
area mapped being 40 square miles, for publication on the scale of 1: 31,680, 
with contour intervals of 5 and 10 feet; and a plan and profile survey of 
Illinois River, covering 66 linear miles of the river, was begun. This work was 
done for the land-classification branch and in cooperation with the California­
Oregon Power Co. In ·addition, a plan and profile survey of Umpqua River, 
covering 31 linear miles of river, was begun for the land-classification branch. 
In connection with these surveys several dam sites were surveyed. 

Wa.shington.-In cooperation with the Washington State Department of Con· 
servation and Development the survey of the 'Vashtucna, Wheeler, and Schrag 
quadrangles was completed and that of the Chewelah quadrangle was begun. 
In addition the survey of the Mount Rainier quadrangle was begun, the total 
area mapped being 20 square miles, for publication on the scale of 1: 125,000, 
with a contour interval of 100 feet. This work was done for the Forest Service. 

OFFICE WORK 

The drafting of 36 sheets was completed and that of 7 sheets was begun. 
Primary·level circuits were adjusted for 20 quadrangles. Geographic positions 
were computed for 49 quadrangles. 

W ATER-RESQURCES BRANCH 

ORGANIZATION 

The work of the water-resources branch was conducted under the 
supervision of N. C. Grover, chief hydraulic engineer, and is organ­
ized in five divisions: 

Division of surface water, John C. Hoyt, hydraulic engineer, in charge. 
Division of ground water, 0. E. Meinzer, geologist, in charge. 
Division of quality of water, W. D. Collins, chemist, in charge. 
Division of power resources, A. H. Horton, hydraulic engineer, in charge. 
Division of land-classification investigations, N. C. Grover, chief hydraulic 

engineer, in charge. 
PERSONNEL 

During the year the technical force was reduced 11 and was in­
creased 29, a net increase of 18. At the end of the year the force con­
sisted of 1 chief hydraulic engineer, 33 hydraulic engineers, 12 engi­
neers, 25 assistant engineers, 35 junior engineers, 4 geologists, 3 
assistant geologists, 1 chemist, 3 associate chemists, and 8 classifiers, 
a total of 125. Of this number 4 hydraulic enginee,rs, 2 engineers, 
2 assistant engineers, 5 junior engineers, and 1 assistant geologist 
were employed occasionally. In addition the advisory board of the 
superpower investigation was dissolved and the appointments of the 
13 members who gave occasional service in the study of superpower 
problems were canceled. 

In the clerical force there were 9 separations and 9 accessions. 
and at the end of the year the force numbered 33. Of this number 
6 have been employed only at times. One skilled laborer also was 
employed occasionally. 

ALLOTMENTS 

The appropriation for gaging streams was $170,000. In addition 
$71,427.16 of the appropriation for the classification of lands was 
expended for field work by the water-resources branch. Of the total 
appropriations 66 per cent was allotted to· work in public-land States. 
The cooperative funds made available by State allotments have been 
increased in some States and decreased in others, and the changes 
have necessitated corresponding adjustments of this work. The total 
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amount of these funds available for work to be done during the year 
was $282,002.47. 

Allotments of funds tor gaging streams, 1923-24 

Administration, generaL __ $16, 711. 52 
Branch administration____ 9, 500. 00 
Inspection ______________ ,__ 1, 000. 00 
Computations____________ 13, 000. 00 

40,211.52 

Surface water: 
Connecticut _________ _ 
Maine ______________ _ 
New Hampshire _____ _ 
Vermont ____________ _ 
Massachusetts: ______ _ 
New York __________ _ 
New Jersey _________ _ 
Middle Atlantic States_ 
Northi Carolina _____ _ 
Tennessee-Kentucky __ 

Surface water-Continued. 
Montana ____________ _ 
North Dakota _______ _ 
Utah _______________ _ 
Nevada _____________ _ 
Idaho (Boise) ______ _ 
Idaho (Idaho Falls) _ 
Oregon _____________ _ 
Washington _________ _ 
California __________ _ 
Arizona _____________ _ 
Hawaii-

Field _______ $3,500 
Washington_ 1, 000 

$5,000.00 
300.00 

5,000.00 
2,500.00 
3,900.00 
1,100.00 
5,000.00 
5,000.00 
5,500.00 
3,500.00 

4,500.00 

97,100.00 

Ohio ----+ ____ .._ ____ _ 

500.00 
1,000.00 
1,500.00 
1,000.0() 
2,500.00 
5,500.00 
3,000.00 
4,000.00 
4,000.00 
3, 0001.00 
3,i000.00 
5,000.00 
3,500.00 

Ground water ____________ 11,500.00 
Texas --------------­
Wisconsin -----------; 
Minnesota ----------­
Iowa ---------------­
Illinois --------------

Quality of water_________ 13, 500. 00 
Power resources__________ 7, 000. 00 

300.00 
2,000.00 
1,500.00 
4,000.00 
3,500.00 

General supplies_________ 500. 00 
Contingent_______________ 188.48 

Missouri_ __________ ...;_ 170,000.00 Kansas _____________ _ 

Colorado, Wyoming, 
New Mexico------- 7,000.00 

COOPERATION 

States.-The following amounts were expended by . States from co­
operative allotments. In addition, several State agencies cooperated 
by furnishing office quarters and occasional services in field and 
office. 

Alabama __________________________________________ _ 
Arizona: 

Stream gaging _______________________ $11,799.99 
Colorado River~ _____ _:________________ 7, 000. 00 
Ground water, San Pedro Valley______ 850. 00 

California : 
State ________________________________ 22,582.59 
County and city __________________ .___ 8, 464. 62 

Colorado: 
State________________________________ 1,500.00 
Municipal-------------------------~ - 200.00 

Florida _______________ ~-----------------------------
Hawaii ___________ ~---------------------------------
Idaho: 

State Department of Reclamation-
Outside of Snake River basin_____ 12,194. 87 
Snake River basin_______________ 2, 175. 06 

Bureau of Mines and Geology_________ 922. 88 

Illinois: 
State________________________________ 3,755.38 
Municipal _______________ .____________ 60.00 

$60.00 

19.649.99 

31.(147. 21 

1. 700.00 
1 ~ 800.00 

18, 439.76 

15,292.81 

3,815.38 
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Iowa: 
State Highway Commission__________ $2, 459. 04 
State Geological Survey______________ 749. 92 

!{ansas----------~----------------------------------}(entucky __________________________________________ _ 
~1aine _____________________________________________ _ 
~assachusetts _____________________________________ _ 
Minnesota _________________________________________ _ 
~issouri ___________________________________________ _ 
~ontana __________________________________________ _ 
Nevada ____________________________________________ _ 
New Hampshire _______________________________ _____ _ 
New Jersey: 

$3,208.96 
4,913.11 

330.00 
5,107.11 
3,059.86 

483.49 
8,774.51 
6,442.50 
1,449.37 
1,807.79 

Stream gaging_______________________ 9,354.28 
Ground water_______________________ 5, 084. 24 

i4,438.52 
New York: State ________________________________ 10,492.00 

County and city_____________________ 592. 84 
11,084.84 

North Carolina _________ ·____________________________ 5, 919. 67 
North Dakota: 

Stream gaging_______________________ 817.00 
Ground water ____________________ ...,__ 800. 00 

1,617.00 
Ohio---·----------------··--------------------------- 24, 866. 43 
Oregon: 

. State -----------·-------------------- 6, 428. 24 
~unicipal----------------------~---- 1,750.83 

8,179.07 
Tennessee__________________________________________ 4,683.55 
Texas: . 

State Board of Water Engineers______ 62, 700. 00 
~uuicipal___________________________ 292.41 

62,992.41 
Utah_______________________________________________ 3,102.68 
Washington : 

· State---------------~----------------- 4, 157. 89 Municipal____________ __ _____________ 695.36 

West Virginia: State _______________________________ _ 

~unicipal ---------------------------
495.22 
29.30 

4,853.25 

524.52 
Wisconsin _________________ ~------------------------ 6,252.34 
Wyoming___________________________________________ 6,106.34 

282,002.47 

The work done under cooperative agreements with the States 
has been restricted to studies of stream flow, except in Arizona, 
Connecticut, Idaho, New Jersey, and North Dakota, where ground­
water investigations also have been made. (Seep. 63.) 

Bureau of Reclamation.-The measurement of stre.ams that are 
to furnish water to reclamation projects under construction was 
continued in cooperation with the United States Bureau of Recla­
mation. The field work was done by Survey engineers who were 
employed where the measurements were made, and the cost was 
met by the Bureau of Reclamation through transfer of funds. Geo­
logic investigations of reservoir sites or ground-water supplies were 
made for the Bureau of Reclamation in Idaho, New ~fexico, Oregon, 
and Washington. (See pp. 62-64.) 
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a
1

jfice of Indian AffaiT8.-In accordance . with authorization by 
the Office of Indian Affairs, stre.am gaging was continued on the 
Cr~w, Fort Hall, Yakima, Colville, Kl~math, Wind River Dimin­
ish~d, West-ern Shoshone_, W:alker River, and Uinta Indian reser­
vat:IOns. 

N;ational PaTk Service.-Streams in the Yosemite and Yellow­
st~' e national parks were measured during the year at ·stations 
rna· tained in cooperation with the National Park Service. 

orest Service.-A study of stream flow in the Angeles National 
Foulest, in southern California, was continued in. cooperation with 
the Forest Service. Stream gaging in the Arapaho and Uncom­
paHgre national forests was done by the Forest Service, the cost of 
wh~ch was reimbursed by the Geological Survey. . 

~
ty of San Franeisco.~In connection with the storage of. the 

wa r of Tuolumne River in Retch Hetchy V alle.Y as a water supply 
for he city of San Francisco, measurement of that stream was con-
tinued in cooperation with the city government. _ 

Fjederal Power Oom111fission.-Projects of the Federal Power Com,. 
mission in Arizona, New Mexico, and Idaho were examined, and the 
exab.ination of one in Oregon is in progress. The operation · of six 
licehsees of the commission in California, four in Oregon, three in 
Idaho, two in Washington, one in Idaho-Oregon, and one in Ne­
vada were supervised by the Geological Survey

6
as well as the opera­

tions of six permittees of the commission in regon, three in Ari­
zona, four in Idaho, two in California, one in Utah, one in Utah- _ 
Wyoming, one in New Mexico, and one i:q, Montana. All stream 
gaging by permittees of the commission is done in cooperation with 
the Geological Survey. Such cooperative stream gaging is in prog­
ress in Alabama, Arizona, Arkansas, California, Colorado, Florida, 
Idaho, Illinois, Indiana, Kentucky, Louisiana, Michigan, Minnesota, 
Missouri, Montana, N--evada, New Mexico, North Carolina, Oregon, 
Pennsylvania, South Carolina, Utah, Virginia, Washington, West 
Virginia, Wisconsin, and Wyoming. · 

Office of the Ohief of En.gineers.-Stream gaging has been done 
in the basins of Tennessee and Cumberland rivers in eooperation 
with the office of the Chief of Engineers. 

PUBLICATIONS 

The publications of the year prepared by the water-resources 
branch comprised 17 reports and 2 separate chapters. Titles and 
brief summaries of these publications are given elsewhere in this 
report. At the end of the year 27 other reports were in press and 
8 mannscri pts were a waiting editorial work. 

DIVISION OF SURFACE WATER 

ORGANIZATION 

The work of the division of surface water consists primarily of the 
measurement of the flow of rivers, but it ineludes also special investi­
gations of conditions affecting stream flow and the utilization of 
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the streams. In carrying on the work the United States is divided 
into 23 districts, including Hawaii. The district offices and engineers 
in charge are as follows : 

New England: C. H. Pierce, Customhouse, Bosion, Mass. 
New York: A. W. Harrington, Journal Build,ng; Albany, N. Y. 
New Jersey: 0. W. Hartwell, Statehouse, Tren on, N. J. 
Middle Atlantic and Ohio River: A. H. Hort n, Washington, D. C. 
South Atlantic and eastern Gulf: w·. E. Hal, 6 Government Street, Ashe·· 

ville, N. C. 
Tennessee: W. R. King, Municipal Building, Chattanooga, Tenn. 
Ohio: Lasley Lee, Brown Hall, Ohio State un·versity, Columbus, Ohio. 
Upper Mississippi River : S. B. Soule, Capitol Building, Madison, Wis. 
Illinois: H. E. Grosbach, Kimball Building, C icago, Ill. 
Iowa: J. B. S'piegel, State Highway Commissio Building, Ames, Iowa. 
Kansas: H. B. Kinnison, Federal Building, T peka, Kans. 
Missouri : H. C. Beckman, Rolla, Mo. 
Upper Missouri River: W. A. Lamb, Mont na National Bank Building. 

Helena, Mont. . 
Rocky Mountain: Robert Follansbee, Post Offi e Building, Denver, Colo. 
Great Basin: A. P. Purton, Federal Building, alt Lake City, Utah. 
Idaho: C. G. Paulsen, Idaho Building, Boise, daho. 
Snake River Basin: G. C. Baldwin, Federal uilding, Idaho Falls, Idaho. 
Washington: G. L. Parker, Federal Buildin , Tacoma, Wash. 
Oregon: F. F. Henshaw, Post Office Building, Portland, Oreg. 
California: H. D. McGlashan, · Customhouse, San Francisco, Calif.; sub-

office, Federal Building, Los Angeles, Calif. 
Arizona: W. E. Dickinson, care of University ~f Arizona, Tucson, Ariz. 
Texas: C. E. Ellsworth, Capitol Building, Au tin, Tex. , 
Hawaii: E. D. Burchard, Capitol Building, H nolulu, Hawaii. 

CHARACTER AND METHOD IF WORK 

Field investigations necessary to the wo k are made from the -dis~ 
trict offices, where the results are examine and corrected, if correc:.. 
tion is necessary, to insure their accuracy and completeness. At se­
lected gaging stations the volume of wate:r carried by the streams is 
n1easured and records of stage and othe~ data are collected from 
which the daily flow of the streams is c mputed. The data thus 
collected are transmitted from the distr ct offices to Washington, 
where they are reviewed in the computin~ section and prepared for 
publication. By this review the records bt~ined in different parts 
of the country are brought to a uniform s andard, and standardiza­
tion is further effected through annual co ferences of the engineers. 

At the end of the year 1,673 gaging tations were being main­
tained, including 73 in Hawaii; 317 statio s were discontinued, and 
399 new stations established during the ear. Records for about 
162 additional stations were received, re dy for publication, from 
Government bureaus and private persons, and a nun1ber of Govern­
ment and State organizations and indi ·duals cooperated in the 
Inaintenance of the regular gaging statio s. 
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Gaging s·tations and cooperating parties tor the year ended June 30, 1924 
I 
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State or Territory 
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- -----1--J-- 1- -- - --------- -- - -- !----

~~~~~:~~~========= ==== ~~~~ ==== ~~~~ ==~= --~- ~~~~ ___ :~- ---~ _1 ~ 1~ 2~ ~~~~~ ,~ ===), ~g 5! 
California __________________ , 21 1 ____ 1 5 216 46 1 101 173 218 25 , 21 1, 706 431 
Colorado__ _________ 4 2 4 ____ ____ ____ ____ 23 1 6 3 37 4 1 3 131 ~------

Con~ecticut________ l ____ ---- ---- ---- ---- --- - --.---- ----- ~ 2 3 ----- ----- 14 ------

~~o~;;i~=--========== ========I=============================== ~ ~ ===== i--ii- 1~ -----2 
lfl~cik========= === ==== _, ___ , __ 1,_ --, ; 1==:: 1g; l 19l :i 1-1"r==- 1, ':.3 ___ :1; 

~~~~U~~~~ ~~c~~~ ~~~~ ~~;; ::,d~ ~ ~~~~ :::E;
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~ 1 --
1

!- : :I ;;;F-I 1 ; 
Michigan----------1---- 1---- ____ ____ ____ ____ ____ ______ _____ 1 1 1 1 1 !------
Minnesota ______ ___ ---- ~ ----________ 2 2 ____ 6 _____ 1 11 1 28 1 
Missouri_ __________ , ____________ ----~---- 1 ____ 55 ·~ ----- 12 13 55 7 3 332 17 
Montana ___________ ! 6 31 2 10 ________ 15 47 _____ 6 14 103 5 24 40.'5 12 

~~:af!~:t~~~~~~== ~l ==== 'l ==== ==== ==~= ==== ==i= ==== ~~ j===i= ~~ ~! ~~ ! 5 ~ 8~ New Mexico___________ 1 ____ ____ ____ ____ ____ ______ _____ _____ _____ 1 6 
New York _________ ,________________ 1 ____ ____ 58 ! 1 23 25 58 8 5 333 - -----
North Carolina ____ !---- ____ ________ 15 ____ ____ 16 1 6 7 31 19 18 201 4 
North Dakota_________________________________ 8 _____ _____ _____ 8 29 

~ii~~;~~~~:~~~= l:~:: ::;: ::i: ::;: ::i: :::: ::~~ :::;: ::;: ~ ,: 4 ~ -,;- :; : 
Tennessee __________________________ 38 15 ____ 43 _____ 7 60 43 _____ _____ 282 .20 
Texas __________________________ ----~ 1 13 ____ 123 9 18 41 123 74 _____ 1, 078 143 

~r:;~~~=========== -T ==~= ==== = = ~= ==;= ==i= ==~= ===~~= ~ ===== 
2

! 
28 :! ~ g 

1

!i ----~~ Washington________ 3 ____ 4 8 ____ ____ 2 46 21 25 46 63 10 12 355 22 
West Virginia __________ ---- ~ ----____ 6 ____ ____ 11 _____ 9 6 20 1 _____ · 31 ------
Wisconsin___________ ____________ ___ 3 ____ ____ 40 ----- ~ 8 11 40 1 1 159 · 11 
Wyoming______________ 8 1 5 ____ 1 6 37 _____ 8 11 55 4 9 207 1 

Hawaii__ ________ ~-- =.==.==.==.==.==.=-==::.~-2-~~~==-2-~l~ 
20 I 54 1 38 53,87 65 32 1, 314 135 1 598 723 1, 673 399 317 ,10,641 1 1,319 

PUBLICATIONS 

For convE;~nience and uniformity in publications, the United State!? 
has been divided into 12 primary drainage basins, and the results of 
stream measurements are published annually in a series of progress 
reports that correspond to these 12 divisions; the records for the 
twelfth division are published in three papers. _In addition to the 
progress reports, special reports on hydraulic subjects have been com­
pleted for publication during the year. 

DIVISION OF GROUND WATER 

GENERAL FEATURES 

The division of groundwater investigates the waters that lie below 
the surface-their occurrence, quantity, quality, and head; their re~ 
covery through wells and springs; and their utilization for domestic, 
industrial, irrigation, and public supplies and at watering places for 
livestock and desert travelers . . Each year surveys are made of 
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selected areas where problems of water supply are urgent, and the 
results are generally published in reports that include maps showing 
the ground-water conditions. The investigations relating to quality 
of water ·are made in cooperation with the division of quality of 
water; the surveys in the Atlantic Coastal Plain are made largely by 
the geologic branch. Projects involving large expenditures for drill­
ing wells to develop water supplies are considered each year by the 
seve:ral departments of the United States Government, and the 
ground-water division is called upon to furnish information and 
advice on many of these projects. 

A laboratory, in charge of N. E. Dowell, has been established for 
determining the hydrologic properties of water-bearing materials. 
Of 97 samples of water-bearing materials that were collected in New 
Jersey, Montana, Idaho, and Oklahoma for tests of mechanical com· 
position, porosity, moisture equivalent, and permeability, the work 
on 41 has been completed and that on 56 has been partly completed. 
A new apparatus has been developed for determining permeability 
under low hydraulic gradients, and experiments have been made 
which indicate that with this apparatus reliable results can be 
obtained with heads of only a . few feet to the mile. 

During the year two papers by 0. E. Meinzer relating to the gen­
eral subject of ground-water hydrology were published-Water­
Supply Paper 489, "Occurrence of ground water in the United 
States, with a discussion of principles," and Water-Supply Paper 
494, "Outline of ground-water hydrology, with definitions." A 
.paper was prepared by Mr. Meinzer on large springs in the United 
States, and progress was made by him on his paper on the origin, dis­
charge, and quantity of ground water in the United States. A papel" 
by Mr. Meinzer on the origin of the thermal springs of Nevada, Utah, 
and southern Idaho, and a paper by Kirk Bryan on the temperature 
of the spring waters at Hot Springs, Ark., are to be published in the 
Journal of Geology. Two brief papers on the quality of certain 
ground waters in Montana in relation to the geologic conditions were 
prepared by B. Coleman Renick, one of which is to be published in 
the Journal of Geology and the other as a contribution to hydrology. 

In February, 1924, Mr. Meinzer delivered a course of lectures Oil 

ground water at the annual meeting of the Minnesota Well Drillers 
'Association in St. Paul. These lectures are being published in the 
Howell Drillers News. · 

Cooperation with the committee on physiography was continued 
through Mr. Meinzer, who serves on that committee. Several manu­
scripts for geologic folios were examined with respect to their treat­
ment of ground water. 

WORK BY STATES 

A·rizona.-Progress was made on a report on the geology and water re­
sources of San Pedro Valley, Ariz., by Kirk Bryan, of the Geological Survey, 
and G. E. P. Smith, of the Arizona Agricultural Experiment Station. 

Arkansas.-Studies of the temperature and source of the hot-water supply 
in the Hot Springs National Park, Ark., were continued by Mr. Bryan. 

Oalitornia.-A comprehensive report entitled "The Mohave Desert region­
a geographic, geologic, and · hydrologic reconnaissance," was completed by 
D. G. Thompson for publication as a water-supply paper. This paper was 
made available to the public in manuscript form, copies of it being filed in 
the Washington and Los Angeles offices of the Geological Survey. Water 
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leYels were measured in selected wells in southern California, as in previous 
years, under the direction of F. C. Ebert. At the request of the Director of 
the Veterans' Bureau an examination was made relating to a water supply 
for a proposed hospital near Livermore, Calif. Charles H. Lee made this 
examination. 

Connecticut.-A paper on ground water in the Pomperaug drainage basin, 
Conn., with special reference to intake and discharge, by 0. E. Meinzer and 
N. E. Dowell, was completed and is to be published as a water-supply paper. 
The work was done in cooperation with the State Geological and Natural 
History Survey. 

Hawaii .-Field work was begun by H. T. Stearns in the Kau district, 
Island of Hawaii, to complete an investigation of the geologic and ground­
water conditions left unfinished by the resignation of W. 0. Clark. 

Jdaho.-Observations were continued in the Mud Lake basin, Idaho, 
through cooperation with C. G. Paulsen, district engineer of the surface-water 
division in Idaho. A brief report on the basin, including the records obtained 
during the first two years of the investigation, was prepared by H. T. 
Stearns and L. L. Bryan. Progress was also made on the final report on 
the Mu'd Lake basin. A report by A. M. Piper on the Goose Creek basin 
was published as Bulletin 6 of the Idaho Bureau of Mines and Geology, and 
a rep01't by 0. E. Meinzer on the Pahsimeroi Valley was published as 
Pamphlet 9 of that bureau. During the year Mr. Piper completed his report 
on the geology and water resources of the Bruneau River basin and began 
field work on the artesian-water conditions in Camas Prairie. Mr. Stearns 
examined the region of recent lavas west of Arco and prepared a report for 
the National Park Service recommending the withdrawal of an area in this 
region as a national monument. The area has since been established as the 
Craters of the Moon National Monument. The ground-water work in Idaho 
is done in cooperation with the State Bureau of Mines and Geology. The 
work in the Mud Lake basin received financial support from the United 
States General Land Office and the Idaho Bureau of Reclamation. At the 
request of the United States Bureau of Reclamation investigations were made 
by ~lr. Stearns of the , Island Park reservoir site of the Dubois project and 
of two , reservoir s~tes of the Empire irrigation district. Reports on both 
projects were transmitted to the Commissioner of the Bureau of Reclamation. 

Montana.-George M. Hall completed his 'report on Yellowstone and Treasure 
counties, Mont., and made progress on his report on Big Horn County. He 
also completed field work in Fergus County. B. Coleman Renick made a 
ground-water survey of the central and southern parts of Rosebud County 
and nearly completed a report thereon. An examination of ground-water con­
ditions in the vicinity of Ingomar was made by Mr. Renick, and a manuscript 
report based on this work was sent to the citizens of Ingomar. 

New Jensey.-An investigation of the quantities of ground water available 
for public and industrial supplies in New Jersey has been in progress dur­
ing the year in cooperation with the State Department of Conservation and 
Development. The work has been in charge of D. G. Thompson, who has been 
assisted at times by Ji'. Clark Rule and H. C. Barksdale. Special attention 
was given to the water supplies at Atlantic City and Camden, and experiment 
stations were established at the pumping plants of Atlantic City and Perth 
Amboy. ,. 

New Mexico.-At the request of the Bureau of Reclamation a brief field 
study of the ground-water supplies available for irrigation in Estancia Valley, 
N. Mex., was made by 0. E. Meinzer and Charles H. Lee, and a report, pre­
pared by Mr. Lee, was transmitted to the Bureau of Reclamation. 

North Dakota.-The decline of the artesian water supply in the Edgeley 
quadrangle, N. Dak., has been under observation for nearly ten years, chiefly 
by H. A. Hard. In the fall of 1923, through the cooperation of the North 
Dakota Geological Survey, the quadrangle was covered by C. ID. Turnbaugh, 
an experienced artesian-well driller, who measured the discharge of all the 
artesian . wells. A paper based on records obtained for several years was pre­
pared by 0. E. Meinzer and H. A. Hard on the artesian water supplies of the 
Dakota sandstone in Nortl:\ Dakota, with special reference to the Edgeley quad­
rangle. It will be published as Water-Supply Paper 520-E. Progress was 

1158()----24-5 



64 FORTY-FIFTH REPORT OF GEOLOGICAL SURVEY 

made by Howard E. Simpson, water geologist of the State Geological Survey, 
on a comprehensive report on the ground-water resources ·of North Dakota. 

Oklalwma.-At the .request of the city of Enid, Okla., Mr. Renick made 
-an examination to discover additional ground-water supplies for that city and 
prepai·ed a report giving the results of his work. This report was trans­
mitted to the mayor of the city and was afterward published by the Survey 
as Water-Supply Paper 520-B. 

Oregon.-At the request of the Bureau of Reclamation Kirk Bryan examined 
the reservoir site of the Owyhee irrigation project, Oreg., and prepared a re­
port on the subject, which 'vas transmitted to the Commissioner of the Bureau 
of Reclamation. 

South Carolina.-Progress was made on a report on ground water in the 
Coastal Plain of South Carolina by C. W. Cooke, of the geologic brailch. 

Texas.-A report on ground 'vater in the Coastal Plain of Texas southwest 
of Brazos River, by Alexander Deussen. was completed and is to be published 
as a water-supply paper. 

Yirginia.-At the request of the city of Purcellville, Va., an examination of 
the ground-water conditions in that vicinity was made by Mr. Hall, and a 
report based on this examination was tramanitted to the city officials. 

TVashinpton.-Kirk Bryan, who in .April, 1923, had been assigned as geologist 
to an investigation of the Columbia Basin project, Wash., by the United States 
Bureau of Reclamation, completed his field work and prepared a report, which 
was transmitted to the Commissioner of the Bureau of Reclamation. He also 
made a preliminary investigation and report on the reservoir site for the Ole 
Elum project. At the request of the Department of .Tustice an examination 
was made by Mr. Bryan as to an additional water supply for the Federal Prison 
on McNeil Island, and a report thereon was transmitted to the Superintendent 
of Prisons. 

DIVISION OJ<' QUALITY OF WATER 

During the year 819 samples of water were analyzed, and studies 
were made of seYeral methods of water analysis. Analyses were 
made for ground-water reports on Rosebud County, ~Iont. (123 
analyses), Fergus County, ~Iont. (60), Pomperaug Valley, Conn. 
( 11), and Enid~ Okla. ( 5). Analytical work was practically com­
pleted for reports on quality of water in Florida ( 330 analyses) and 
on Pecos River, Tex. (91); work was started on reports on quality 
water in New Jersey (103) and in Rhode Island (30). ~Ianuscripts 
of three ground-water reports and proof of two reports were re­
viewed and checked with reference to statements in regard to quality 
of water and tabulation of analyses. A brief report on the tem­
perature of waters was practically completed. The text of a report 
on the production of 1nineral water in 1922 was prepared for the 
division of 1nineral resoui·ces, and a paper on the determination of 
manganese in water was prepared for publication in Industrial and 
Engineering Chemistry. · 

Div~SION OF POW'ER RESOURCES 

The work of the division of power resources during the year com­
prised the preparation of monthly reports of the production of elec­
tricity and consumption of fuel by public-utility power plants, of 
reports on the stock of coal on hand at such plants at different dates, 
and of a report on the developed water power of the United States. 

The ·monthly reports are based on reports submitted by public­
utility companies. About 4,000 power plants, each having a monthly 
output of 10,000 kilowatt-hours or more, are requested to submit 
Tcports of their production of electricity and consumption of fuel. 
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The total c~pac. ity of the generators in these plants in January, 1924, 
was about ~7,800,000 kilowatts. Reports received represent over 95 
per cent of ~he total generating capacity of these plants. Each report 
~s rublishei abo.ut. 30 days after the end of the last month _in~luded 
m It. The following tables show the power and fuel statistics for 
th l d 1919 t 1923 e ca en r years 0 : 

Electricity p1·oduced at public-utiUty power plants in the United States, 
1919-1923 

Total I Water power Fuel power 
- ---------

I 
I 

Change Change ; Change 
Year from Per from Per from 

Kiloratt- previous Kilowatt-
I 

cent rrevious Kilowatt- cent previous hr . year hours of year hours of year 
(per 

I 
total (per total (per 

cent) cent) cent) 

-----~-- 1-1919 _____ 38, 921, poo, 000 _________ 14,606,000,000 I 37.5 --------- 24, 315, 000, ()()() ~~: g ~ -- -+12:7 1920 _____ 43, 555, ()00, 000 + 11. 9 16, 150, 000, 000 37. 1 +10.6 27, 405, 000, 000 
192L ____ 40, 976, ()00, 000 _,_ 'I"· 971. ooo. 000 

36.5 -7. 3 26, 005, 000, 000 63.5 -5.1 
1922 _____ 47, 659, poo, 000 +16. 3 17, 206,000,000 36.1 +14.9 30, 453, 000, 000 63.9 1 +17.1 1923 _____ 55,674, roo, 000 +16. 8 19,348, ooo, ooo I 34.8 +12.4 36, 327, 000, 000 65. 2 +19. 3 

F' l •ue consume -z,n w pro d t' uc tan o f porwer at pu blic tT t . th u 't d -u t tty p an s m e nt e 
States, 1919-1923 

Coal Fuel oil Gas 

Yea Change I Change Change 
from from from 

Short tons previous Barrels I P'ovlou• 
M cubic feet previous 

year (per year (per year (per 
cent) cent) cent) 

1919. ---04~-j~:-~~ 35,100, ()()() ----·---- -- 11,050,000 ~ ----- - ---- 21,406, ()()() -----------1920 ___________________________ 37,124,000 +5.8 13, 123, 000 + 18. 8 24,702,000 +15.4 
192L __________________________ 31,585,000 • -14. 9 12, ""· 000 I _,_ 2 23,722,000 -4.0 
1922 _____________ ______________ 34,179, 000 +8.3 13, 197,000 +9. 6 27,172,000 +14. 5 1923 __________ _______ _________ _ 38,954,000 +14.0 14,679,000 +11. 2 31,433,000 +15. 7 

I 

Reports on the stock of coal held by electric public-utility power 
plants were 1nade for inclusion in reports on commercial stocks of 
coal undertaken by the Bureau of the Census, Department of Com­
merce, and the Geological Survey under authority of . the Federal 
Fuel Distributor. Four of these reports were prepared during the 
year, giving the stock of coal held on the first day of the months of 
July, August, and September, 1923, and January, 1924. 

DIVISlON OF LAND-CLASSIFICATION INVESTIGATIONS 

The division of land-classification investigations performed cer­
tain technical work required for .the classification of the public lands 
with respect to their water resources. The work is done mainly by 
the use of funds allotted by the land -classification branch and by ·men 
from both branches 'vho are sent to the field in summer and spend 
the winter in the office in preparing reports. The work comprises 
the examination of public lands for designation under the enlarged 
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and stock-raising homestead laws and the examination of strean1s 
and neighboring lands for the classification of public lands with re­
spect to their value for water power or irrigation. 

ENLARGED AND STOCK-RAISING HOMESTEADS 

The work of examining lands for classification under the enlarged and stock­
raising homestead laws was continued during the year, but mo~e time was 
given to general reconnaissance examinations, especially in Kansas, Nebraska, 
southeastern Montana, New Mexico, western North Dakota , Oklahoma, South 
Dakota, northeastern Wyoming, and eastern Idaho. During the summer of 
1923 examination was made of all lands included in applications pending at 
the beginning of the year in Arizona, California, Colorado, Idaho, Kansas, 
Nebraska, North Dakota, Oklahoma, Oregon, South Dakota, Utah, and Wash­
ington and of most of the lands included in such applications in Montana, New 
.Mexico, and Wyoming-a total of about 2,000 applications. 

Examination was also made to determine the value as public water reserves 
of tracts · of land in Arizona, the Mohave Desert region in California, and 
Wyoming. · 

During the field season of 1924 '\vork was begun early in June and at the 
end of the month had been completed in Arizona and New Mexico and was in 
progress in Colorado, Idaho, Montana, Oregon, South Dakota, Utah, and 
'Vyoming. 

POWER AND IRRIGATION 

Arizona.-Hydraulic engineers 'were attached to the topographic survey party 
that traversed and mapped Colorado River from Lees Ferry, Ariz., to the lower 
end of Black Canyon. Surveys of all promising dam sites in that stretch were 
made under their supervision, and a report on the potential water power and 
storage capacities of the various dam sites and of the river below the mouth 
of the Green is in preparation. At the request of the Federal Power Commis­
sion examination of a project to develop power on Salt River was made and a 
report giving its results was prepared, and a report was made on a proposed 
power development on Black River. 

Colorado.-A reconnaissance survey has · been made on streams tributary to 
South Platte River north and west of Denver to determine the power value 
of lands set aside as power-site reserves. A similar survey is in progress in 
the Colorado River basin, a survey of Blue River from Dillon to its mouth 
having been completed and a survey of Eagle River from Redcliff to its mouth 
being under way. An examination and a · report were made for the Federal 
Power Commission with respect to the power value of lands along Clear Creek 
in T. 3 S., R. 74 W. sixth principal meridian. Work has been started on a 
report on the utilization of Colorado River in Colorado and Utah to the mouth 
of Green River. 

Idaho.-In order to determine the location and extent of special surveys for 
dam and reservoir sites along Clearwater River, Idaho, and to obtain infor­
mation for incorporation in a report on the power value of that river and the 
adjacent lands, an engineer is working with a topographic party that is 
making surveys along the river. At the request of the Federal Power Com­
mission an examination and report were made on a project to develop power 
on Crane Creek. Supplemental statistics were compiled from records of the 
State Department of Reclamation to show the amount and location of irrigated 
land in Snake River basin. A summary report has been prepared on the power 
resources of Snake River between Huntington, Oreg., and Lewiston, Idaho, 
to be published as ·water-Supply Paper 520-C. . 

Montana.-An investigation of the use of water for power and irrigation 
and of the possible future use of water, principally for irrigation, in the 
drainage area of Missouri River above the mouth of Portage Creek ( 12 miles 
below . Great Falls, Mont.), begun in June, 1923, was completed at the end of 
August. An examination was made to determine the irrigability of the bottom 
lands along Missouri River from Fort Benton, .Mont., to the Montana-~orth 
Dakota State line. 

New M exico.-At the request of the Federal Power Commission an examina­
tion and a report were made on a project to develop power on Gila River in 
Grant County, N. Mex. 
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Oreg01t.-In order to designate possible dam sites for detailed survey and to 
obtain . information for reports on the power value of the streams and adja­
cent lands an engineer was detailed to a party making a survey of Klamath 
River from Keno, Oreg., to ~ point about 100 miles downstream, and two engi­
neers are now detailed to parties surveying Umpqua River and its tributaries. 
Similar work that was being done in the Rogue River basin at the beginning 
of the year has been completed. An examination and a report were made for 
the Federal Power Commission with regard to the water-power resources of 
Trask, Nestucca, and Smith rivers. An examination is being made for the 
Federal Power Commission of a project to develop power on Crooked River. 
An office study, which was in progress during the previous year, of the water 
supply of streams in Oregon that flow to the Pacific Ocean between Klamath 
and Columbia rivers was completed. 

Utah.-An investigation was made in the Escalante Desert, Utah, to deter­
mine the location of lands susceptible of irrigation from wells in a strip ex­
tending from a point 20 miles north of Milford, on the Los Angeles & Salt 
Lake Railroad, southwestward, approximately parallel to the railroad, to the 
Utah-Nevada State line. Early in the year an engineer began to supervise a 
topographic survey of streams in the Uinta Basin and to make an examination 
of the region in order to report on the power value of the lands along the 
streams. This work is still in progress. Reports have been made for office 
use on the power value of lands in the Weber River basin included in power­
site reserves, and some work has been done on similar reports for the San 
Raf.ael and Sevier River basins. Work . has been continued on a report, to be 
published as a water-supply paper, . on the utilization of Green River, in 
Wyoming, Colorado, and Utah. 

Wyoming.-A reconnaissance survey of Sweetwater River, Wyo., begun in 
June, 1923, to determine the power value of the stream and adjacent lands 
between T. 28 N., R. 101 W., and T. 29 N., R. ·85 W., a distance of more than 
200 miles, was completed in July. A similar survey, covering a stretch of 
about 40 miles, was made of Encampment River and adjacent lands. At the 
request of the Federal Power Commission a brief investigation was made of 
the power value of lands lying along Torrey Lake outlet, a tributary of Wind 
River. (For report on Green River see Utah.) 

LAND-CLASSIFICATION BRANCH 

ORGANIZATION AND PERSONNEL 

At the end of the fiscal year the organization and technical per-
sonnel of the land-classification branch were as follows: 

Chief, Herman Stabler. 
Assistant chief, John D. Northrop. 
Chief clerk, Elsie Patterson. 
Division of mineral classification: J. D. Northrop, geologist, chief; C. D. 

Av€ry, mining engineer; W. W. Boyer, geologist; G. W. Holland, classifier. 
Division of hydrographic classification: W. G. Hoyt, hydraulic engineer, 

chief. Power section: B. E. Jones, hydraulic engin€er, chief; N. J. Tubbs, 
€ngineer; E. E. Jones and R. 0. Helland, classifiers; Warren Oakey, assistant 
engineer. Irrigation section: J. F. Deeds, hydraulic engineer, chief; C. E. 
Nordeen, topographic engineer; W. N. White, classifier. 

Division of homestead classification: , A. E. Aldous, classifier, chief; J. G. 
Mathers, engineer ; '\V'. L. Hopper, classifier. 

In addition, two engineers, R.. vV. Davenport and D. J. Guy, were 
detailed from the branch for duty with the Federal Power Com­
mission during the entire year, arid 8 classifiers on the rolls of ~he 
water-resources branch were added to the staff of the land-classifi­
cation branch during the office season in connection with homestead-
classification \vork. · 

During the fiscal year there were 4 additions to the force and 6 
separations. At its end the staff numbered 46, including the clerical 
force and employees detailed to the Federal Power Commission. 
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SCOPE AND CHARACTER OF THE ·woRK 

During the year the land -classification branch perfor1ned the­
duties of the Geological Survey relating to " the classification of 
public lands" with which the Director of the Survey is charged by 
law. The field of its work is coextensive with the public domain of 
the United States, including ... <\.las~a. 

The results of the work of the land -classification branch are 
utilized mainly in the preparation of orders for the withdrawal 
from entry, restoration to entry, classification, and designation 
of the public lands, of informative and advisory reports, and of 
recommendations for appropriate action concerning public lands, 
made chiefly to the General Land Office, the Secretary of the Inte­
ri?.r,. the Office of Indian Affairs, and the Federal Power Com­
mlsswn. 

FUNDS 

The current appropriation of $280,000 for land classification prior 
to June 30, 1924, is an increase of $55,000 over the appropriation for 
the preceding year but still $20,000 below the appropriation avail­
able during the year ended June 30, 1922. Of the sum appropriated 
about 35 per cent was utilized for administrative and office expenses 
and the remainder for field investigations. 

CORRESPONDENCE 

\ 

During the year 15,316 letters and petitions were received by the 
land-classification branch. In .addition, 5,000 copies of miscella­
neous correspondence were sent to the branch for its information 
and filing. The correspondence was n1ade up largely of letters 
from the General Land Office to its local officers and of reports on 
the . character of lands by its inspectors and examiners, copies of 
decisions rendered by the Department of the Interior, and copies of 
withdrawals and restorations recommended by the Bureau of Recla­
mation. Within the same period 12,054 letters were prepared by the 
branch. These figures show an average of 50 incoming letters and 
of 40 outgoing letters for each working day of the year. · 

SUMMARY OF CASES 

The information supplied concerning land classification is fur­
nished either in reports made in response to specific requests for 
action on cases presented or in the form of broad areal classifica­
tions. The following table, which gives a · summary of the cases pre­
sented and acted on during the year, shows that reports were made 
on nearly 15,000 specific requests. The 1nere number of cases dis­
_posed of, however, is not a true index to the 1nagnitude of the work 
done, for some cases require only a few minutes' consideration, 
whereas others require exhaustive study and research, extending 
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over days or weeks, and some necessitate field investigations. The 
terms "gain" and "loss" in the table signify, respectively, decrease 
and increase in the number of cases pending. 

General swnmar·y of cases ·involving land classification 

Record for fiscal year 1 923-24 

Pend- He- Acted Pend-
ing ceived on ing 

July 1, during 'l'otal during June 
fiscal fiscal 30, 1923 year year 1924 

Class of cases 

----- - ---

Gain 
or loss 
during 
fiscal 
year 

--

Record since 
receipt of 
first case 

Re- Acted 
ceived on 

-----

~- 6~: I _ ,~, ~'54_ --- J ----: General Land Office requests __ ___ ____ - 483 1, 329 1, 812 1 
Applications for classification as to 

m~:~~r:aL ____ __ __________ ___ ______ --- ---- - 3 3 / 
22 : 9 1 +9 756 747 

837 177 1 -58 3; 273 3, 096 
CoaL__ _________ ___ _________ ____ _ 18 13 31 1 

OiL_ _____ ___ ___ _____ __ __ ___ _____ 119 895 1,014 I 
Phosphate ____ __ ______ ____ _____ __ 1 3 4 i 2 2 I -l 33 31 

Applications for mineral permits____ _ 619 6, 607 7, 2
28

26
2 

i 
Applications for mineral leases_______ 35 247 1 

6, 019 1, 201 1 -588 21 336 26, 129 

26i 2~ I +~~ ' 1~~ 6~~ Applications for patent, potassium__ _ 2 2 . 
Federa_l_P<?wer Comn:ission cases: • 1 t 

Prellmmary permits_ __ __ _____ ___ 1 
1 

6 7 [ 6 I 
~i;:e~~~~ilaiioJis -ui1der -sec-. - 24=== = i 1:======== ~ i~ ------;;- 11 _______ _ 

Applications for reclassification as 
to water resources _____ ____ ____ _____ 7 6 13 i 6 I 7 

Applicationsforrightsofway ________ 28 1 19fi 224 ' 192 1 32 
Irrigation project reports____ _____ ____ 4 8 12. i 8 4 

-4 

46 1 12 
61 

634 
5, 435 

880 

45 
11 
61 

627 
5, 403 

876 
Applications under enlarged-home- I , 

steadacts _______ ___ _____ ___ ______ __ 578 1 585 1, 163 1 822 341 +237 54,907 54,566 
Applications under stock-raising ! _ 

homestead act ____ ___ ________________ 2,954 ~ - 3,81--2 6,7'66 t 4,929 1,83_ 7 +1,117 109, 282 1 107,445 
Applications under ground-water i I I 

reclamation act__ _______ ____ ________ 45 1 58 103 ! 66 37 +8 752 715 
Indian Office requests for information_ 3 4 7 ! 6 1 +2 9, 490 'I 9, 489 
Cases in national forests _______ _________ 1 _ ___ 10 _ ___ n_l __ n_ -_ - - - -- -- ~~ ~ __ 293 

. ' 4,906113,782 18,688 1 14,7821 3,906 +1,000 -------+-------

DIVISION OF MINEHAL CLASSIFICATIDN 

The work of the division of 1nineral classification involves, first, 
the withdrawal, classification, and restoration of public lands ac­
cording to their mineral character; seeond, the solution of geologic 
and economic problems arising in connection with the leasing of 
mineral lands; and · third, the preparation

1 

of reports showing the 
mineral character of specific lands for the information and guidance 
of other Government bureaus charged with the administration of 

, the public-land and Indian land laws. 
The approval of the potash-land leasing act in October, 1917, and 

of the general mineral-lands leasing act in February, 1920, opened to 
disposition the deposits of coal, oil, gas, phosphate, oil shale, sodium, 
and potash in some 50,000,000 acres that were then embraced in out­
standing mineral-land withdrawals, but it did not obviate the neces­
sity for the classification of these lands and their , restoration to the 
public domain. To this unfinished task the mineral division is 
devoting as Inuch ·energy as is permitted by the limitations imposed 
by small personnel, inadequate geologic information, and pressure 
of more urgent work. The results accmnplished in the fiscal year 
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include a net increase of 1,812,685 acres in the total area classified 
as coal land and of 4,105 acres in the total area classified as oil land 
a1~d a net decrease of 2,998,210 acres in the area of outstanding coal 
withdrawals and of 421,723 acres in the area of outstanding pe­
troleum withdrawals. No change was made during the year in 
areas previously withdrawn or classified as oil-shale land or in areas 
classified as phosphate land or included in potash reserves. 

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

Summary of otdstandling rrvineral withdm w.als arl!d classifications, June 30, 
1924, in ac1·es 

I------C~oa_I _____ 
1 
______ o,ii _____ 

1 
___ o_i,ls_h_al_e ___ 

1
. __ P_h_o_sphat_e __ 

I 
Classi- Po.tash 

I Cl 'fi d Classi- Classi- fi d W!th-
1 With- ' assl e With- tied as With- fied as With- e as drawn 

I 
drawn alsacnodal drawn oil drawn oil-shale drawn phos-

j land land ~~~~e 

State 

[-1-~_i_f_J_I_:~-jj-. ~-~~ ~~~H~;~r :,.~~!i: '·f:~~ ;~~~~;~.,.,~!;;.52;~.; :~7~:~! ~7• 7~= ;=~\~~ 
ontana ________ , 8,455,506 8,419,065 1,350,426 42,097 __ __ _ _. __ -- --- ----- 287,883 ----------------

Jii~~:YFj _::_:~:w. _ ;;:Jm-·:: -~::~ :jmm :::~m~ ~:=:=·j::: :=:-=m:j m:m= ~=11\ill 
Utah ____________ 4,258,519 1,101,867 1,870,627 ____ ____ 86,584 2,705,035 302,465 ----------------
Washington_____ 691,801 141,444 ________________ __ ------------------------------------ --··----
Wyoming _______ 2,358,563 6,736,18~ 597,175 --------~.:.:.:::..:.=..:..=. 460,103 995,049 25,293::..::..:.:..:: 

131, 368,798,31,715,791 16,001,881 146.202]128, 26714, 117,377 12,390,773 293,015 1 129,940 

----------~----

The contributions made to the administration of the mineral-lands 
leasing laws ·w-ith respect to coal involve the determination whether 
a prospecting permit or a lease should be issued, and, if a lease is 
required, the establishment of a leasing unit consistent in area and r 

content of coal with the mining operation to be undertaken and the 
recommendation of appropriate stipulations ·as to royalty, minimum 
investment, and minimum annual production. Those made with 
respect to oil and gas involve the definition of the "known geologic 
structure" of producing oil or gas fields as the primary distinction 
between leasing and prospecting areas, the determination of the 
structural relations of lands embraced in prospecting permit appli­
catiohs, and the classification of all tracts included in such applica­
tions that are involved in unperfected entries under the nonmineral­
land laws. Similar types of service involving decisions based on 
geologic evidence are rendered in the administration of the potash­
land leasing law and the sections of the gen~ral mineral-lands leasing 
law pertaining to phosphate, oil shale, and sodium. 
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The followi;ng table summarizes the results of the year's work to 
the extent that they involve the consideration of specific applications 
f o!' permit or lease rights under the leasing laws: 

Applications made, acted on, and pending under the mineral-leasing acts, 
fiscal. year 19.'E3-1J4 

Permits Leases Patents 

Mineral 
Re- Acted Pend- Re- Acted Pend- Re- Acted Pend-

ceived on ing ceived on ing ceived on ing 
- ---:---- --- - ----- - - - - - ---- - -- - -----

Oil and gas __________________ 6,290 5,655 1,171 39 43 1 ________ -------- --- ~ ----

~~~~~;:~:: -~:~~m:::_~~~ ::j:1::::::;: ::::~36: ::::;;;: 1 ::::~:: :::::,:: ~m::~~ :::::_;: ::~::::; . 
6, 607 1 6, 019 1, 207 247 I 262 20 ----- - -- 1 I 1 

---------~---

. The work done_ und~r the leasing laws was restricted almost ei,l­
tirely to the des1gnatwn of boundaries of the "known geologic 
structure" of producing oil and gas fields-that is, the designation 
of lands that are subject to lease only as distinguished from those 
<>n which prospecting permits may be granted. The results included 
definitions of the Hamilton (Moffat) and Wellington oil and gas 
fields, Colo.; the Azteq gas field, N. Mex.; the Alkali Butte and 
Notches oil fields and Boone Dome gas field, Wyo. ; the Wood­
s ide gas field, Utah; and an extension of the Buena Vista Hills oil 
field. Calif. ; and a revision of a definition of the Elk Hills field, 
Calif. 

Reports made in response to requests of the General Land Office 
:and the Office of Indian Affairs for information concerning the 
mineral character of specific lands have been kept up to date. There 
was a net reduction of 254 cases involving reports to the General 
Land Office and of 2 cases involving reports to the Office of Indian 
~;\.ffairs. · 

The work done involved the planning and financing of field sur­
veys, both reconnaissance and detailed, which were made by the 
geologic and topographic branches. 

The larger items of field work thus undertaken during the year 
to meet the specific needs of the land -classification branch and 
financed in whole or in part by allotments from funds appropriate9. 
for the classification of lands include ( 1) general geologic investi­
gations in Blaine, Fergus, and Rosebud counties, Mont.; in R~utt 
and Delta counties and along the east front of the Rocky Mountains, 
Colo.; in the Book Cliffs, Wasatch Plateau, and San Rafael dis­
tricts, Utah; in the Powder River, Great Divide, and Snake River 
basins and the Rock Springs and Black Hills uplifts, Wyo.; in the 
Paradise Valley and Portneuf districts, Idaho; and in the Cold Bay 
region, .Alaska; (2) detailed investigations of deposits of coal, oil, 
gas, and phosphate requisite to ·recommendations as to action on ap­
plications made under the leasing laws for lands in the States men­
t ioned and in Oklahoma and New Mexico~ and ( 3) core-drill pros­
pecting of certain lands in Florida, undertaken to permit their 
classification with respect to phosphate. 
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DIVISION OF HYDROGRAPHIC CLASSIFICATION 

POWER SECTION 

T~e work of the power section 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 
!ands. The specifi~ 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 publie-land laws. An 
endeavor is made to determine the proper administrative aetion by 
which the possibility of developing power may be preserved -vvith 
minimum interference 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 between four and five million 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 com­
plete, areas not thoroughly surveyed are designated for examination 
by the field branches of the Survey. The larger items of field work 
done to obtain information for power classification undertaken and 
in progress during the year at the request of the land -classification 
branch and financed by allotments from ·funds appropriated for the· 
classification of lands include ( 1) plan and profile surveys a..nd 
power-site investigations on Colorado River through Glen, Marble, 
and Grand canyons in Arizona, Utah, and California; on Hogue 
H.iver and its larger tributaries and on Umpqua H.iver and its larger 
tributaries in Oregon; on Clearwater River in Idaho; on streams in 
the Uinta River basin~ Utah; and on J{lamath H.iver in Oregon and 
California; (2) detailed studies of the possibilities of developing 
power on the western tributaries of South Platte River in Colorado, 
on Sweetwater and Encampment rivers in VVyoming, and on Madi­
son, Beaverhead, Bighole, and Jefferson rivers and a part of South 
Fork of Flathead H.ive,r in Montana. 

The information obtained is indexed and incorporated in an 
inventory of water resources, which, when complete, will enable the 
Survey to give competent advice on short notice as to the manner 
in which each tract of public land having value for power can be 
best 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 n1any of the reports made on the power possibilities of the 
streams examined have been placed in the district offices of the 
Survey for public inspection, and notices of the availability of the 
reports have been sent to the press. 

The work done in the section is briefly summarized in the follow­
ing tables showing power-site reserves, outstanding water resources, 
and agricultural withdrawals and classifications, and in the table, 
already presented, giving a general summary of cases involving land 
classification. · 
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Pursuant to the 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 
since January 1, 1913, were called upon for detailed reports of the 
operation or development of their power systems during the calendar 
year 1923. The total installation of the reporting companies is 
1,57 4,000. kilowatts, of which 1,271,000 ' kilowatts is installed at 
hydraulic plants. The total energy generated amounted to 5,910,-: 
000,000 kilowatt-hours, of which 5,245,000,000 kilowatt-hours was 
generated by water power\ The operating expenses of the companies 

' generating 100,000,000 kilowatts or more ( 90 per cent of which was 
generated by water power), including taxes and depreciation, aver­
aged 9.22 mills per kilowatt-hour installed. The gross income from 
the electrical operations of the sa.me companies was 14.7 mills per 
kilowatt-hour of energy sold. 

Power output ot permittees and grantees, 1916-1923 

I Number Increase or decrease 
Year 1 report-

' mg 
Kilowatt-hours ------- - -,-----

\ 1, 200, 000, 000 
2, 000, 000, 000 
3, 200, 000, 000 
3, 100, 000, 000 . 
4, 200, 000, 000 
3, 725, 000, 000 
4, 947, 000, 000 
5, 910, 000, 000 

Power-site reserves, in acres 

Kilowatt-ho)lrs Per cent 

+800, 000, 000 +67 
+ 1, 200, 000, 000 +60 

-100, 000, 000 -3 
+ 1, 100, 000, 000 +35 

-475, 000, 000 -11 
+ 1, 222, 000, 000 +33 

+963, 000, 000 + 19 

[Includes all areas reserved or classified as valuable for power purposes and withheld subject to disposal 
only under the Federal water-pJwer act of June 10, 1920 (41 Stat. 1053). Designations, classifications, 
and other types of reserves are included in the total areas without distinction] 

State 

Alabama ___________ __________ _ 
Alaska ________ ________ _______ _ 
Arizona ______________________ _ 
Arkansas _______ _____________ . _ 
California _____ ____________ ___ _ 
Colorado _____________________ _ 
Florida ____ - - - - ----------- - - ~ -Idaho _______ ______ ____ _______ _ 
Michigan ___________ . ________ _ 
Minnesota. _______ ------------
Montana ________ _____________ _ 
Nebraska. ___________________ _ 
Nevada ___________ __________ _ _ 
New Mexico ______________ ___ _ 
Oregon __________ ________ _____ _ 
South Dakota ___ _____________ _ 
Utah ______ ___________________ _ 

;rsc~~~~~~~ == ~ = = = = == === = == == Wyoming ____________________ _ 

I 

Reserved I Eliminated Reserves I' Reserved . Eliminated J Reserves 
prior to I pri.or to outstanding during during outstanding 
July 1, July 1, prior to fiscal fiscal June 30, 

1923 1923 July 1, 1923 j year year 1924 

749 '-- - - --- - -- -- - 749 - ----------- - ------------
168,241 ' 520 167,721 267 ------ - -----

1, 161, 710 105, 194 1, 056, 516 1, 453 8, 000 
28,469 ---- - ------- 28,469 82 ---- - -------

953, 072 18, 252 934, 820 42, 282 1, 007 
342, 406 48, 254 294, 152 11, 103 6, 879 

486 -- - - - ------- 486 - - - - - ----- - - ------------
440, 936 172,467 268,469 9, 943 11, 753 

1, 2·10 ------------ 1, 240 ------------ ------------
12,841 532 12,309 48-------- - ---

283, 581 78, 486 205, 095 16, 051 6, 316 

3oo, I~~ ------ --.zso- 3oo, i~~ _-_- -_-_-_-_ -_-_3_2_8_-_ -------
1

.-2
0
-oo
9
·
6
-- J 

215, 181 6, 537 208, 644 
512, 295 78, 802 433, 493 40, 190 6, 446 

588, 6~~ ~- - - -i2o~si2- 467, s~5 ------3;o46- -- ----2;228-
178, 441 41, 005 137, 436 22,947 9, 202 

1,096 226 870 ------------ - -----------
217, os3 1 67, 99s 149, os5 5, 312 5, 410 

5, 407, 694 1 739, 365 4. 668, 329 153,052 58, 537 

749 
167,988 

1,049, 969 
28, 551 

976,095 
298,376 

486 
266,659 

1, 240 
12,357 

214,830 
761 

300, 270 
207, 548 
467,237 

12 
468,678 
151, 181 

870 
148, 987 

4, 762,844 
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S'll1nma1·y of outstandling water-resources withclTawals and classifications, 
June 30, 192·4, in acres 

Power reserves I Ground-

State l ---......,,,-----,-~----c--- Rv~~- ~~~~~c r;;l~~a-
with- with- tion 

With Classifi- Designa- Miscel- Total drawals drawals designa-
drawals • cations I tions a laneous tions 

A- l-a-ba_m_a ___ -_-__ -__ -_-__ +l--1-20~
1

---1-9-0 '----- ---·· 439 749 ----------
1
------ : _ __ == 

!~~~:a=========== 3~~: ~~~ 3~: i~~ ~ --528;245- j 1 ~~: g~~ 1, ~~~: ~~g ---23;640- ---14;646- ========== 
Arkansas__________ 22, 354 1, 590 _________ _ 4, 607 28,551 ---------- ---------- ----------
California_________ 296,178 78,614 __________ 601,303 976,095 1,160 167,371 -- --------
Colorado__________ 252, 560 18, 684 ---------- 27, 132 298,376 1, 728 1, 740 - - --------
Florida___________ __ _ ___ ___ __ ____ ___ _ __ __ ______ __ 486 486 __________ ---- --- --- ----------
Idaho_____________ 212, 936 47, 229 __ ____ ___ _ 6, 494 266, 659 _ _ ____ ____ 12,080 . ---------
Michigan_________ 1, 240 ____________________ ----------· 1, 240 __________ ---- ---- -- ---·------
Minnesota________ 12,309 __________ __________ 48 12,357 __________ ---------- -- --------
Montana__________ 141,521 51,271 __________ 22,038 214,830 9, 080 7, 297 ----------
Nebraska __ -----·- 761 _____ ___ __ __________ _____ ___ ___ 761 __ -------· --------- - ----------
Nevada___ ________ 27,492 27, 786

1

_____ _____ 244,992 300,270 __________ 10,086 1, 425,060 
New Mexico______ 64,387 ____ ______ 143,161 ----------· 207,548 ---------- 8, 316 ---- ------
North Dakota ____ ------ ---· -----·----- ___________________ __ ----------- 1, 569 ---------- -- --------
Oregon____ __ ______ 395,215 24,356 I 15,891:- 31, 775 467, 237 10,619 15,951 ---- ------
South Dakota ______________ __ --------- -1- --------- 12 12 __________ 240 ----------
Utah . . ____________ 445,082 4, 529

1

__________ 19,067 468,678 80 I 33,485 . -~--------
Washington_______ 100,136 26,294 ---------- 24,751 151,181 35,943 920 ----------
Wisconsin__________________________ ______ ________ 870 870 __________ ---------- ----------
Wyoming_________ 82,829 25,621 i-- -------· 40,537 148,987 1, 714 81,505 ----------

2, 450, 743 346, 824 1 687, 297 1 1, 277, 980 14, 762, 844 I 84, 933 ) 353, 637 1 1, 425, oeo 

a Designated and not otherwise withdrawn for power purposes. 

IRRIGATION SECTION 

The work of the irrigation section includes the classification of 
lands under the enlarged and stock-raising homestead laws as non­
irrigable; the classification of lands under the Nevada ground-water 
reclamation act as nontimbered and not known to be susceptible of 
successful irrigation; the preparation of reports on the sufficiency of 
the water supply and general feasibility of irrigation projects that 
require some form of Federal approval in connection with the ad­
ministration of public-land laws; and the initiation of withdrawal of 
lands for reservoir sites. Applications for classification are dis­
posed of according to the results of examination made by the field 
branches of the .Survey and infonnation gathered from other sources 
showing water supply and adaptability to irrigation. Many appli­
cations involve the classification of large areas, and such broad classi­
fications serve to govern action on new applications for the classifi­
cation of land in the sa:rue areas. Thus broad field studies are planned 
in critical areas for execution by the field branches and financed by 
allotments from the funds appropriated for the classification of 
lands. During the year such studies were in progress at the head­
waters of Missouri River in Montana, in the drainage areas of Red 
Rock, Beaverhead, Bighole, Jefferson, and Madison rivers; along 
Missouri River from Fort Benton to the Montana-North Dakota 
State line; and in Escalante Valley, Utah. Additional field studies 
were undertaken in scattered small tracts throughout the public-land 
States. 

During the year the area of land designated under the Nevada 
ground-water reclamation act as a result of the work of the section 
was increased from 1,300,940 to 1,425,060 acres. Other results of 
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the work are shown briefly in the tables relating to enlarged and 
stock-raising homestead designations and general sun1mary of cases. 

Summary of enlaTged-homestead designations, in acres 

Areas classified as arid and nonirrigable, residence by entrymen required, under act of Feb . 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), 
applicabl~ to California, North Dakota; act of Mar. 3, 1915 (38 Stat., 953), applicable to Kansas; act of 
Mar. 4, 1915 (38 Stat., 1163), applicable to South Dakota. Areas classifiert as arid, nonirrigable, and 
lacking domestic water supply, residence by entrymen not required, under act of Feb. 19, 1909 (35 Stat., 
639), appl!cable to Utah; act of June 17, 1910 (36 Stat., 531), applicable to Idaho.] 

I D"ignation' I Can cella- I . . I Design a- Cancella- Designations tions I Des1gnatwns tions tions 
State prior to July prior to outstanding during during outstanding 

1, 1923 I Julyl, prior to July fiscal fiscal June 30, 

1923 1, 1923 year year 1924 

Arizona ____________________ 31,250,969 5, 409,474 2.5, 841,495 95. 68;r-~; · 25,937,055 
California ________________ __ 13,090,666 238,320 12, 852, 346 I 89, 108 133 12,941, 321 Colorado ___________________ 33, 127,476 184,988 32,942,488 21\8,610 ---------- 33,211,098 
Idaho: 

rrotaL __ -------------- - 13,505,201 456,285 13,048,916 36,027 a 1,840 13,083, 103 
Nonresidence __________ 567,227 4, 233 562,994 2, 400 565,394 

Kansas _____ ---- ------ ____ __ 644,074 -- ---------- 644,074 1, 960 646,034 
Montana _________________ "_ 53, 194,485 244,282 52,950,203 110,470 1, 446 53,059,227 
Nevada ____________________ 50, 120, 150 3, 564,797 46,555,353 ----- ---- --- ---------- 46,555,353 
New Mexico _______________ 43,414,844 227,732 43, 187, 112 302, 401 43,489,513 
North Dakota ____________ _ 12, 267, 710 . 3, 848 12,263,862 3, 3!l5 12,267,257 
Oregon _____________________ 21, 208,324 989,462 20,218,862 46,410 20!265, 272 
South Dakota __________ "--- 16,324,535 348, 170 15,976,365 6,053 15,982, 418 
Utah: 

TotaL_---------------- 11, 243, 559 383,095 10,860,464 88, 681 a 9, 120 10,940,025 
Nonresidence __________ 1, 601,254 22,800 1, 578,454 23, 126 1, 601,580 

Washington ________________ , 6, 595,005 251,842 6, 343, 163 40,395 6, 383,558 
Wyoming _________________ _ 29,048,148 161,684 28,886,-464 290,259 80 29,176,643 

1 
335, 035, 146 I 12, 463, 979 322, 571, 167 1, 379,449 12,739 323, 937' 877 

a Previously designated under sees. 1-5, now designated under sec. 6. 

DIVISION OF HO~fES'l'EA.D CLASSIFICATION 

The stock-raising homestead law requires that prior to entry under 
its terms land shall be classified as nontimbered, nonirrigable, valu­
able chiefly for grazing and raising forage crops, and of such char­
acter that 640 acres is reasonably required for the support of a 
family. The division of homestead classification determines what 
lands shall be so classified, except as to irrigability, which is deter­
mined by the division of hydrographic classification. Field exami­
nation of individual tracts by the water-resources branch is planned 
by this division and financed by allotments from the funds appro­
priated for the classification of lands. Broad areal classification 
after general reconnaissance is made wherever practicable, in order 
to reduce the number of detailed field investigations to a minimum. 

Under instructions of the Secretary of the Interior the division 
is cooperating with the 'Department of Agriculture in preparing a 
report on the agriculture and the utilization of land in the northern 
Great Plains region. 

The work of this division includes also the reservation and restora­
tion of tracts valuable for watering stock. During the year the 
additions to public water reserves embra.ced 125 acres in Arizona, 
104,960 acres in California, 80 acres in Idaho, 360 acres in Montana, 
70 acres in New Mexico, 1,640 acres in Oregon, 109 acres in Utah, 
and 40 acres in Wyoming, and the cancellations of such reserves in­
cluded 5,777 acres in California, 80 acres in Colorado, 326 acres in 
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1\tlontana, 40 acres in Nevada, 120 acres in New Mexico, and 440 
acres in vVyoming. The areas remaining reserved as public water­
ing places at the end of the year are shown in the table of out­
standing water-resources and agricultural withdrawals and classifi­
cations. 

The following summary of stock-raising homestead designations 
shows in detail other features of the progress of the work of this 
division, which has been kept substantially current throughout the 
year. 

S1unmary ot stock-raising hom estead designations, in acres 
I 

[Areas classified as nonirrigable, nontimbered, chiefly valuable for grazing and raising forage crops, and of 
such character that 640 acres are reasona bly required for the support of a family . Act of December 29, 
1916 (39 Stat. 862)] 

I I Ca~cella- i D esignations I De?igna- Ca~cella- Designations 
Designations twns ~ · d · twns twns t t di 

State . prior to July I prior to I 0 D:ktan mg d uring during ou s an ng 

I
. 1, 1923 I' July 1, I pno1r tl,o92J3uly fiscal fiscal Ju1n9e2to, 

1923 ' year 1924 year 1924 

Arizona ____________________ , 13, 779,ll0 832, 200 i 12,946,910 88,312 ---------- 13,035,222 

i~.~~~~~~~:::~~~~~:~ ~~ - __ i:_ !!! :::::1;:::1---i:·_ :ni. ~~ ::~~ ~~~>:~ ___ i:!~ 
Nebraska ----------------- 160,255 __________ __ 

1 
160,255 1 1, 779 162,034 

Nevada____________________ 434, 125 2, 800 , 431, 325 36,815 468,,140 
Ne'W Mexico _______________ 

1 

30,839,355 600 i 30, s a8, 755 160,171 30,998,926 
North Dakota__________ __ _ 354,430 _________ ___ 354,430 8, 755 363,185 
Oklahoma_________________ 67,111 1 67,111 1 6,090 73,201 
Oregon _______ ___ ___________ l 6, 036,989 ------2;468-1' 6, 034,581 106,264 6, 140,845 
South Dakota______________ 6, 437,247

1

. 550 6, 436,697 17,427 6, 454,124 
Utah___ __________________ __ 1,080,482 880 I 1,079,602 96,748 ____ 1,176,350 

~ashi~gton ________________ l 19,~~~;8~g I !;~~! 19,~~~;f~~ 32~;~~ ====== 7-86-o0--~19,~!~;~i~ yommg __________________ \ u3, 85~, 552 [ 872,921 [ 112,985,631 1, 801,441 114,786,312 

PUBLICATION BRANCH 

DIVISION OF BOOK PUBLICATION 

SECTION OF TEXTS 

During the year 27,981 pages of manuscript were edited and pre­
pared for printing, and proof sheets comprising 2,306 galley proofs 
and 15,928 page proofs were read and corrected. Indexes were pre­
pared for 25 publications, covering 4,455 pages. Copy and proof or 
stencils for 620 pages of multigraph and mimeograph matter were 
read. The book publications of the year are listed and abstracted 
on pages 8-13. 

At the end of the fiscal year 5 persons were employed in this sec­
tion. The water-resources branch has continued to render special 
assistance in preparing copy and reading proof. 

SECTION OF ILLUSTRATIONS 

The nu.mber of drawings prepared was 4,442, includi~g 166 maps, 
1,031 sectwns and diagrams, 349 photographs, and 2,896 paleontologie 
drawings; 119 miscellaneous jobs were also done by the section. The 

I 
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illustrations transmitted to accompany manuscripts numbered 873, 
to be reproduced by chromolithography, photolithography, halftone, 
zinc etching, and cuts already engraved. The number of proofs 
received and examined was 575. At the end of the year material for 
illustrating 37 reports was on hand. The section now consists of 10 
employees. 

DIVISION OF l\:fAP EDITING 

SECTION OF GEOLOGIC EDITING OF MAPS AND ILLUSTRATIONS 

During the year 5 geologic folios were in hand. Four of these 
were completed and published. (See p. 13.) The maps of the 
Black Hills folio were printed and part of the text was in galley 
proof at the end of the year. The boundaries a:nd letter symbols for 
the geologic map of Wyoming were drawn and prepared for photo­
lithography. The boundaries and lette·r symbols of the geologic map · 
of Arizona were prepared and engraved and transferred to stone, and 
the color sheets were prepared. The geologic map of Oklahoma, 
which is being compiled by others, was examined in cooperation with 
the compilers. The compilation of the geologic map of Texas was 
1egun, and "\Vork was done on the geologic map of the United States. 
Illustrations for 32 reports of the Survey were critically examined 
and edited in the section. Some of these illustrations were drawn 
in the section, and several geologic maps for reports not yet trans­
mitted were compiled and drawn in the section. 

SECTION OF INSPECTION AND EDITING OF TOPOGRAPHIC MAPS 

During the year 90 topographic maps were edited and transmitted 
for engraving, 222 published topographic maps were edited for re­
print, 54 plan and profile river-survey sheets were edited for photo­
lithography, 3 miscellaneous maps were edited for engraving or 
photolithography, and 249 maps were edited as illustrations for Sur­
vey reports, a total of 618 maps edited. First, second, combined, and 
woodland proofs of engravings for new topographic maps and re­
prints numbering 424 and proofs of maps reproduced by photolith­
ography numbering 189 were read. At the .end of the year 87 new 
topographic maps were in process of engraving and printing. Index 
rna ps for 18 State circulars were revised and proofs corrected. 

DIVISION OF DISTRIBUTION 

During the year the di~ision received 114 new books and pam­
phlets, 2 reprinted books and pamphlets, 4 new geologic folios, 12 
new geologic rna ps, 92 new or revised topographic and other rna ps, 
and 203 reprinted topographic and other maps. A number of 
special pamphlets and forms prepared for administrative use were 
also received and distribut~d. 

1 
The total units of all publications 

received numbered 351,107 books and pamphlets, 15,485 geologic 
folios, 1,777 geologic maps, and 970,804 topographic and other maps, 
a grand total of 1,339,173. 

The division distributed 521,548 books, 16,681 £olios, 923 copies of 
the World Atlas ( 555 of Part I and 368 of Part II), and 735,57~ 
maps, a total of 1,274,725, of which 8,263 folios, 692 copies of the 
W oriel Atlas ( 457 of Part I and 235 of Part II), and 608,436 maps 
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were sold. The sum received and deposited in the Treasury from the 
sale of publications was $41,690.31, including $39,383.01 for topo­
graphic and geologic maps, $1,329.10 for geologic folios, and $978.20 
for copies ~f the vVorld Atlas. In addition, $990.19 was paid by 
other establishments of the Federal Govern:rp.ent for maps or folios 
furnished by request. The total receipts, therefore, ·were $42,680.50. 
The division received and answered 87,502letters. 

DIVISION OF ENGRAVING AND PRINTING 

TOPOGRAPHIC MAPS AND GEOLOGIC FOLIOS 

During the fiscal year 70 new topographic maps were engraved 
and printed, including a revised edition of the Brownsville (l{en­
tucky) map, and 22 new maps were photolithographed and printed, 
making a total of 92 new maps printed and delivered. Corrections 
were engraved on the plates for 214 maps. Photolithographic re­
prints of editions of 193 topographic maps and of 10 corrected State 
and other maps were delivered. In addition, 32 new topographic 
maps were engraved but had not been printed by June 30, and the 
engraving for 9 more new topographic maps was nearly completed. 
. Of new and reprinted maps 295 different editions, amounting to 
970,804 copies, were delivered. 

Four new geologic folios were printed, in editions amounting to 
15,485 copies. Twelve extra geologic maps of these folios, number­
ing 1,777 copies, were also delivered . . 

OTHER GOVERNMENT MAP PRINTING 

A large amount . of work was done for the Government Printing 
Office, for the office of the Secretary of the Interior, for the Bureau 
of Mines, Bureau of Reclamation, Bureau of Education, National 
Park Service, Office of Indian Affairs, General Land Office, Bureau 
of Public Roads, Bureau of Plant Industry, Bureau of Agricultural 
Economics, Forest Service, Bureau of Standards, Bureau of Foreign 
a.ncl Domestic Commerce, Bureau of Lighthouses, Department of 
Labor, Department of Justice, Department of State, War Depart­
ment, Post Office Department, Interstate Commerce Commission, 
United States Coal Commission, Federal Power Commission, Inter­
national Boundary Commission, Alaskan Engineering Commission, 
Commission of Fine Arts, Federal Fuel Distributor, Federal Board 
for Vocational Education, and Veterans' Bureau. This work done 
for other branches of the Government included many reprints, and 
the charges for it amounted to about $120,000, for which the appro­
priation for engraving and printing, geologic maps was reimbursed 
by transfer of credit on the books of the Treasury Department. 
Work amounting to $4,643.79 was done on a topographic map of 
Arizona for the Bureau of Mines of that State, the employees of the 
Survey having been placed on an Arizona pay roll. 

Transfer impressions numbering 264 were made during the year, 
including 125 furnished to contracting lithographic printers on 
requisition of the Government Printing Office, 103 furnished to 
private firms, 9 furnished under cooperative agreements to State 
geological surveys, and 27 furnished to the War Department. Other 
miscellaneous work was done for the Anthracit'e Bureau of In-
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formation, Idaho Bureau of Mines, Des Moines Joint Stock Land· 
Bank, The Military Engineer, Rider's Guides, and the World Book 
Co. The amount turned over to miscellaneous receipts from this 
work was $497.79. 

Of contract and miscellaneous work of all kinds, 3,667,916 copies 
were printed. Including topographic maps and geologic folios, a 
grand total of 4,655,982 copies were printed and delivered. .As most 
of this work was in colors, involving many separate printings, the 
total number o£ impressions was about 23,000,000. 

PHOTOGRAPHIC LABORATORY 

The output of the photographic laboratory consisted of 14,008 nega­
tives ( 1,644 wet, 246 paper, 3,026 dry, 4,550 field negatives developed) 
and 4,542 photolithographic negatives), 1,609 lantern slides, 
111,037 prints (72,165 maps and diagrams, 34,518 photographs for 
illustrations, and 4,354 re.ctigraphs), 3,7 44 zinc plates, 270 zinc 
etchings, 105 celluloid prints, 341 lantern slides colored, and 1,381 
prints mounted. 

ADMINISTRATIVE BRANCH 

EXECUTIVE DIVISION 

During the year 138,310 pieces of mail, of which 2,535 ~ere regis­
tered, were opened and referred, and 1,000 letters and cards were 
received in connection with the revision of mailing lists. In addi­
tion 210,051 letters were received directly by other divisions, mak­
ing a total of 348,361, an increase of 3 per cent over the total in 
1923. Of the letters opened in this division 19,624 contained 
money remitted for . Survey publications. The ordinary; letters 
m_ailed through the division numbered 95,623, the registered letters 
and packag~s 17,990, and the form letters, etc. (addressograph 
section), 475,000. In addition 294,566 pieces of mail were sent out 
directly from other divisions. The total number of outgoing pieces 
of mail from the Geological Survey was 883,179. 

During the year 3,505 pieces of freight and express were handled, 
1,294 outgoing and 1,211 incoming. 

The Secretary's appointees at the end of the fiscal year numbered 
928, 13 more than at the end of the fiscal year 1923. The total num­
ber of changes in personnel was 489, which included 170 appoint­
ments, 157 separations, and 162 miscellaneous changes. 

During the calendar year 1923 16,663 days of annual leave and 
4,165 days of sick leave were granted-about 72 per cent of the 
annual leave and 18 per cent of the sick leave that could have been 
granted to an average of 768 employees entitled to leave. Leave 
without pay and furlough amounting to 5,176 days was also granted. 

The clerical personnel of the division consisted of 29 employees, 
15 of whom were employed in the addressograph section. In addi­
tion t}lere were 2 general laborers, a chief messenger, and 9 · mes­
sengers, a total of 40. 

1158Q-24-6 
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DIVISION OF . SCIENTIFIC AND TECHNICAL EQUIPMENT 

The work of the division of scientific and technical equipment 
consists of the receipt, custody, and shipment of field property, the 
repair of instruments, the inspection and repair of all electric appa­

.: ratus, and the execution .of cabinet and carpenter work. Records are 
kept of all camp equipment, such as livestock, automobiles, and in­

. struments. In this work 7 persons were employed. The express and 
freight handled during the year weighed approximately 7:7,000 
pounds. 

LIBRARY 

The accessions to the library numbered 13,962 books, pamphlets, 
and periodicals and 693 maps. The recorded loans were 6,762 books 

. and 292 maps,. not including those used by 12,908 readers who con-
sulted the library in person. The catalog was increased by the 

:addition of 7,920 cards. In accordance with the cooperative cata­
'loging arrangement 469 title entries were furnished to the Library 
of Congress for printing, the proof reading for which involved 111 
galleys. 

The correspondence, consisting of 2,225 letters written and 2,356 
received, concerned chiefly the exchange of publications. The for­
eign articles and letters translated for other divisions of the _Survey 
numbered 230. There were 1,200 books collated and prepared for 

·binding and 1,589 newly bound books accessioned and 'labeled. 
- Continued calls are received from other parts of the country for 
·the loan of publications that are available only in this library. The 
library is cooperating in the compilation of a · union list of serials in 
the libraries of the United States, which is to be published under the 
_auspices of the _American Library Association. 
- The bibliography and index of geologic literature on North Amer­

'ica, 1785-1918, were proof read and have been issued as Bulletins 746 
and 747. The bibliography of North American geology for 1921-22 
(Bulletin 758) was prepared and proof read. 

DIVISION OF 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 ended June 30, 1924-a 

Appropriation 

Salaries •....................... _.'" ....... ________ ._ .•. 

&~~~~~~~~;~~~;~:~:==·========,====================== Ghemical and .physical researches _____________________ 
Preparation of illustrations .. ---------------------·---Mineral resources of the United States ________________ 
Mineral resources of Alaska.·-----·---------------~---Gaging streams .. _____________ . .:. ••. ___ .~-.~ ________ ~._ 
Books for the library. ___ -----·----------------·-----· 
Geologic maps of the United States ___________________ 
Classification of lands._ •• --------- ______ ·--- •.. ··----

Amount <if 

Funds available 

Repayments on account of work 
performed 

appropria- ' j For other Government 
tion establishments For other 

Geological 
-----,-----1 Survey 

Made ITo be made units 

$50,660.00 $122.22 $81.25 ------------
500,000.00 32,349.57 2, 888.42 $17,721. 21 
300,000.00 5, 342.07 571.36 742.48 
40,000.00 ------------ ------------ ------------
18,280.00 49.96 ------------ ------------

124,250.00 1, 450.15 ------------ 100.00 
75,000.00 1, 529.42 _________ .., __ 41.38 

170,000.00 41,060.79 4, 607.04 10.62 
2, 000.00 

··s5;6so:6a· ------------ ------------
1'10,000. 00 7, 871.25 23,532.36 
280,000.00 809.48 310.98 666. 12 

1, 670. 190. 00 168,394.29 16,330.30 42,814. 17 

Total 

$50,863.47 
552,959.20 
306,655.91 
40, .000. 00 
18,329. 96 

125,800. 15 
76,570.80 

215,678.45 
2, 000.00 

227,084.24 
281,786.58 

b1, 897, 728. 76 

Disburse­
ments 

$49,305.26 
543,639.05 
298, 160. 57 
38,847.25 
18,314. 96 

124,349.59 
67,435. 65 

212,895.48 
1, 703.63 

222,448.29 
269, 158. 03 

b1, 846, 257. 76 

Expenditures 

Outstand­
ingliabili· 

ties 

""$7,"258:23' 
2, 458.46 

716.60 
------------

506.91 
9, 062.92 

976.46 
293.94 

3, 877.18 
5, 927.85 

31,078.55 

Balance 
Total 

$49,305.26 $1,558.21 
550,897.28 2, 061.92 
300,619.03 6, 036.88 
39,563.85 436.15 
18, 314. 96 15.00 

124,856. 50 943.65 
76,498.57 72.·23 

213,871.94 1, 806. -51 
1, 997.57 2. 43 

226,325.47 758.77 
275,085.88 6, 700.70 

b •1, 877, 336. 31 ' 20, 392.45 

-" In addition to these appropriations, items of $110,000 for printing and binding Survey publications and $10,000 for miscellaneous printing and binding were contained in the 
appropriation for that purpose, the accounts for which, however, were not kept in the Geological Survey. 'I'here was also an allotment of $4,280.70 for miscellaneous supplies from 
the appropriation for contingent expenses of the Interior Department. 

& Included in this amount is $42,814.17 covering work performed by Survey units for other Survey units, necessarily reported in combining totals but otherwise a duplication. 
1.: • Of this total, $11,477.02 is in the hands of special disbursing· agents and therefore has not been included in the classification of expenditures, as no vouchers covering disburse-
~ents have been received. 
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Classification of expenditures by the United States Geological Survey pertaining to the fiscal year ended June 30, 1924. 00 
~· 

Geological! I I Chomioal Prepara- Mineral 
Mineral I Geologic Topo- resources Books Classifi-

Object of expenditure I Survey I graphic Geologic I anq phys- tion of of the resources Gaging for the maps of the cation of Total 
salaries surveys surveys ICal illustra- United of streams library United lands 

1 

researches tions States Alaska States 
I ":j 
I 0 

Personal services.----------------- $49,305.26 $353,786. 74 $249,342. 71 $32, 746. 56 $17,992. 18 $118, 160. 15 $52,076.43 $159, 819. 81 ----- ----- $167, ,')37. 72 $194, 217.67 $1,394,985. 23 p:j 
Stationery and office supplies. - --- ----------- 1, 883.71 870. 20 I 87. 36 1. 50 213.05 234.83 903.79 39,626. 10 1, 229.97 45,0.')0. 51 ~ Scientific and educational supplies. ----------- 844.85 1, 767. 13 1 2, 159. n 43.64 353.91 247.03 1, 216. 77 1, 968.64 214.46 8, 815.54 
SundrY supplies ___________________ ----------- 4, 998.48 555. 06 1 106. 70 ----------- 55.31 103. 31 2, 088.99 6, 739.49 898.11 15,545.45 ~ Subsistence and care of animals, 739.24 I ___________ H 
. an(l storage and c~re of vehicles __ ----------- 1, 415. 05 ----------- ------------ ----iii59- -- ---248~34- -------4~82-

150.16 2, 304.45 ":j 

Telegraph service .• --------------- ----------- 627.74 170.58 i 1. 79 ---- ----- -- 882.87 220.50 2, 268.23 f-:3 
Telephone service _________________ ----------- 119.32 22.65 I 3. 5o ----------- 145:08 11.08 453.29 ---- -------- 104. 66 859.58 ~ 
Other communication service. ____ ----------- 5. 70 ------------ . 60 ----------- ------------ - ---- ------ 7. 15 --- -- ------ - 14.87 28.32 
Travel expenses ___________________ -·--------- 109,564. 39 ' 18,839. 19 1, 588.97 ---- ------- 2, 669.00 10,428.80 21,434. 57 ---------- 53.88 41,463. 31 ~06, 042. 11 p:j 
Attendance at meetings _______ ____ ----------- 101.05 1, 605.48 ----------- ----------- ------------ --------- -- 565.42 ---------- ------------ 319.68 2, 591.63 t;j 

Hire, maintenance, operation, and 1-d 
, ·repair of horse-drawn and motor- 0 

. grgl:~~~~~~-~e_r~~~~~=~~~-~~ ~ 
~ 

-- ....................... 8, 338.75 1,396. 84 6. 00 ----------- 146.38 96.00 3, 981. 41 -- -------- ------------ 5,. 170. 96 19, 136.34 f-3 
Transportation of things __________ ----------- 20, 111. 18 3, 360.19 541.77 ----------- 157. 16 1, 633.04 2, 310.83 ---------- 48.40 8, 456.20 36,618.77 0 
Lithographi:D.g, engraving, and en- ":j 
grossing_~ _____ _______ ~ _____ _____ -----·----- 6, 348.51 1,886. 52 ~-~ I ·- ~ 499. 53 529.93 742.98 ---------- 215. 21 50.83 10,495.04 

Stenographic work, typewriting, Q 
·and-duplicating work, etc. (job t;j 

. work}L-------~~-------·--------- -- --------- 30.00 52.50 ----------- ----------- ------------ 30.00 6. 54 ---------- -- ---- ---- -- 3. 35 122. 39 0 
PhotQgraphing- and making photo-

---- -~:~~~~_ I ====~~~=;~= 
t-t 

graphs and prints ___ ------------ ----------- 2, 101.73 5, 774. 91 60.86 194.75 903.77 ---------- ------------ 3, 463.33 12,970.78 0 
Q Rents _______________________ ---- ___ __________ 19.32 96.90 ----------- --------- -- 1, 815.00 ---------- ---- -------- ------------ 1, 939.36 I-t 

Repairs and alterations ____________ ----------- ------------ ------------ ----------- --------- -- 223. 35 ---------- 427.30 ------------ 650.65 0 
Special and miscellaneous current ~ expenses ___ --------------------_ ----------- 10,395.99 3, 650.39 1, 202. 60 14.60 927. 16 1, 142. 38 l, 554.94 --. ------- 2, 765. 75 7,854. 33 29,508.14 
Purchase of passenger-carrying ve- 00 hicles. ___ ---- ___________________ ----------- 2, 035.37 1,~30. 00 ----------- -.---------- ------------ ----------- 3, 926. 16 ---------- _ ................... . ......... 2, 136.35 9, 927.88 c:j Furniture, furnishings, and fix-

tures _____ ------ ----· •• ·.:_ :. ___ -- __ ----------- 2, 406.59 166. 17 21.40 ----------- 428.80 751.13 134.80 ---------- 41.96 592.99 4, 543.84 ~ Educational and scientific equip-
m.ent_ __ ------------ __ _ • _________ ----------- 3, Olq. 43 3,808. 34 l, 015.39 60.00 20.00 255. 46 10,495.65 $1,997. 57 1, 149. 49 305.34 22,122.67 ~ Livestock _____________ ------------ ----------- 335.00 -- ---------- --------- -- ----------- ------------ 1,005. 00 ------------ ---------- ------------ 35.00 1, 375.00 

Other equipment __________________ ----------- 20, 21'(. 50 4, 684.03 &.00 ................................ ------------ 485.09 1, 038.38 ---------- 5, 746.71 5, 776.67 37,956.38 
----

49,305.26 548,702.40 300,619. 03 39,563.85 18,314.96 124, 856. 50 I 69, 423. 57 213,871.94 1, 997.57 226,325.47 272,878.74 1, 865, 859. 29 
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