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GEOLOGICAL SURVEY 

W. C. Mendenhall, Director 

B ASICALLY important in the general program of con ervation and 
development were the results of the Geological Survey's work during 
the fi cal year 1938. Investigations of the .I ation's mineral and 
water supplies were conducted with all po sible vigor and eli patch, 
thousands of square miles were surveyed for topographic maps, and 
technical supervision was given to pro pecting, mining, and produc­
ing operations on public and Indian lands. This work was accom­
plished through the use of the regularly appropriated funds, the co­
operative funds from States, counties, and municipalities, the funds 
transferred from other departments of the Government for types of 
work \vithin the Survey's field, and the emergency funds derived 
chiefly from the Public Works Administration and devoted largely 
to mapping of various types and to tudies of floods. The aggregate 
expendituTes amounted to $5,248,000, which was $265,000 less than 
the amount expended during the pr ceding year. 

Mor than 3,600 analy es and te t of mineral and rock samples 
were made, including more than 1,100 for persons not officially con­
nected with the Geological Survey. 

ew area to the extent of 13,500 square mile was surve ed in the 
field topographically. This work will yield contoured topographic 
maps of 19 areas in 35 tates and in Puerto Rico. In addition, by 
the aid of aerial photography, 2,077 quare miles was surveyed in 
four States for the production of planimetric maps without contours. 

Fifty- ix book publication of the Survey's regular series, and 23 
pamphlets and circulars, aggregating more than 8,900 pages of 
printed matter, dealing with geology, mineral re ource , and water 
suppli s, ' ere is ued during the year, and about 22,000 copies of 312 
topographic and other maps were printed. The geologic map of the 
Front Range, Colo., was prepared. 

There were 63 geologic parties in the field in 35 States and Alaska. 
The field investigations on several continuing projects were com­
pleted, and work was b gun on new project , including geologic 
studies of areas in Idaho, evada, Colorado, and ew Mexico. The 
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geologic investigation of the platinum deposits at Goodnews Bay, 
Alaska, which now form the principal domestic source of platinum 
metals in the nited tates, wa completed. 

Measurements of stream flow were maintained at 3, 31 stream­
gaging stations. All the States, the Di trict of Columbia, and Hawaii 
are afl.'ected by this work. Flood studies were continued dming the 
year. Analyses were made of more than 2,400 samples of under­
ground or surface water to determine the suitability of the waters 
for industrial, agricultural, or domestic uses. 

In the admini tration of the land-classification and mineral-leasing 
activities of the urvey more than 15,000 reports were made on cases 
requiring an expre ion of opinion and advice. Mineral production 
during tbe year from public and Indian lands and naval petroleum 
reserves under supervision of the Smvey had an estimated value of 
$88,500,000, and revenue received by the Government as are ult of 
this production amounted to abou t $9,750,000. Thi revenue and 
the conservation of the mineral resources involved were attributable, 
both directly and indirectly, to supervision by the Survey, which 
insmes orderly and complete development of tho e resources. 

An allocation of $2,690,000 from the Public Work Administration 
for scientific and engineering work, but chiefly for topographic map­
ping, will bring the total funds available for 1939 clo e to $7,500,000, 
and the Geological Survey looks with high hope to the work that can 
be accomplished for the public good. 

GENERAL SUMMA RY OF THE Y EAR'S ACTIVITIES 

Geologic work.-Sixty field parties were active during the year, and work was 
done in 35 States. Work continued throughout the year in metal mining districts 
of Colorado, Idaho, New Mexico, the oil and gas region of Kansas, and in the 
Carboniferous areas of Illinois, in cooperation with the States. Physiographic 
and geologic studies were continued in the Yosemite, Sequoia, and Zion ational 
Parks in cooperation with the r ational Park Service. Cooperation was also 
continued with the American Petroleum Institute. Several major projects begun 
in 1937 or earlier were continued, and those on the Colorado Front Range, the 
Metaline mining district, Washington, the La Plata district, Colorado, and on the 
Pottsville flora of Illi nois, were completed. ew projects include the mineral 
resources of Kootenai County, Idaho, in cooperation with the State, a geologio 
and geophysical investigation of the ore depo its of the Austin district, revada, 
geology and mineral resources of the Duck Valley Indian Reservation, ev., for 
the Office of Indian Aifairs, the Chattanooga and Gold Bill mining districts, 
Colorado, and the Big Hatchet Mountains, . Mex. Work for other Federal 
bureaus included examinations of dam sites for the Corps of Engineers, work in 
the Yosemite and Sequoia r ational Parks, Calif., and in the Zion and Bryce 
Canyon rational Parks, Utah, the examination of mineral deposits for the Ten­
nessee Valley Authority, and special geologic investiga tions for the Public Health 
Service and for the Department of Justice. More than 3,600 analyses and tests 
of mineral and rock samples were made, includi ng 1,147 for persons not officially 
connected with the Survey. Tests of bleaching clays and temperature measure-
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roents of deep wells were continued. Mathematical tables for calculating tem­
peratures were prepared, contributory to a long study of geothermal methods for 
estimating the age of the earth which is nearing completing. 

Explorations in Alaska.-During the field sea.son of 1937 five field projects were 
carried on by the Alaskan branch of the Geological Survey. Of the e three were 
concerned principally with geologic investigations relating to the mineral resources 
of the Territory and two were primarily topographic. For the field season of 1938 
six field projects bad been started before the end of the fiscal year 1937-3 and one 
additional field project was to be undertaken as soon as practicable. All of these 
field projects will be continued throughout the open season as late as conditions 
permit. Other work included the usual collection of stati tics regarding the pro­
duction of mineral commodities, the answering of many inquiries relating to the 
mineral resources of the Territory, and office and laboratory studies required to 
prepare the results of the field surveys for publication. 

Topographic mapping.-Tbe area covered b'y new topographic surveys, re­
surveys, and revision amounted to 13,5 3 square miles, which comprises the entire 
area or portions of 198 topographic maps with contours. Topographic mapping 
wa.s done in 35 States and in Puerto Rico. Cooperation wa.s had with 16 tates, 
Puerto Rico, and the Tennessee Valley Authority. The area covered by plani­
metric maps without contours, resulting from aerial photography, covered 2,077 
square miles in 4 States. By a cooperative agreement with the Tennessee Valley 
Authority, the Geologic Survey mapped from aerial photographs by stereo­
photogrammetric methods 1,168 square miles covering in whole or in part 29 
quadrangles. Fifteen stereophotogrammetric instruments have now been in­
stalled at the Chattanooga office of the Geologic Survey. The aerial photographic 
method of mapping is gain ing in favor. There are many areas in the Un ited States 
in which this method could be applied roo t economicaUy. In addition to the 
routine adjustment of primary control , there ha.s been in progress a general adjus t­
ment of both horizontal and vertical control to agree with the standard datums 
of the nited States. During the year eight bulletins reporting the results of 
control surveys have been prepared, and three that were previou ly prepared were 
published. The office work on river surveys that were made by the Conservation 
Branch is steadily progressing. The maps of 2 projects, comprising 114 sheets, 
were ent forward for reproduction during the year. The preparation of the 
transportation map of the United States, in sections, for the Bureau of Public 
Roads, was continued, and maps of 5 States, comprising 3 sheets, were published. 
Work on the United States portion of the map of the world on the scale of 
1: 1,000,000 was resumed. One hundred and sixty maps were prepared for photo­
lithographs and 97 for e'ngraving, and 212 maps were prepared for reprinting. 
Au exh ibit comprising 40 maps "as prepared and sent to the International Geo­
graphic Congre sat Amsterdam, retherlands. 

I nvestigation of water resources.-The water-resources branch collected and made 
available for publication stream-flow records at 3, 31 river-measurement stations 
in the 48 States, the District of Columbia, and the Territory of Hawaii , obtaining 
this authentic information on the behavior of streams in drought, in flood, and in 
normal conditions- information that is invaluable for intelJigent planning of 
projects for use or control of the surface water supply . It investigated under­
ground water supplies in 34 States and in Guam, Hawaii, and the District of Co­
lumbia and obtained ba ic information on the occurrence, quantity, and qual ity 
of underground water supplies which is essential for the development, conserva­
tion, and use of ground water upon which a large part of the population of the 
country must depend. Investigations of stream-flow and silt movement of 
streams in seven projects of the Soil Conservation Service, and similar studies 
on the Colorado River, have also been continued. Analyses, partial or complete, 
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were made of 2,474 samples of water from surface and underground sources with 
reference to the suitability of the waters for industrial and agricultural uses and 
for domestic use (aside from questions of health), so far as such use is affected by 
the dissolved mineral matter. The annual report on the capacity of water wheels 
in water-power plants in the nited States of 100 horsepower or more on January 
1, 193 , was compiled. Engineers of the branch had field supervision of operation 
under permits and licen es of the Federal Power Commission in connection with 
155 projects. Investigations of the water problems along the international bound­
ary between the United States and Cat ada were continued for the State Depart­
ment. The collection of information on recent outstanding floods wns continued. 

Classifying public land and wpervisingmineralleases.-The conserva tion branch 
made 15,509 formal findings of technical fact involving the mineral resources, 
water power, or storage possibilities of public land; added 97,5 3 acres to outstand­
ing water-power reserves and eliminated 5,890 acres therefrom; defined the 
known geologic structure of 1 producing oil and gas fi eld involving 1,391 acres ; 
completed 32 miles of river-utilization surveys and surveyed in detail 4 dam s ites 
in public-land States; prepared 3 reports based on geologic and geophysical 
studies of formation materials and conditions at dam sites; admini tered activi­
ties and operations under 155 power project licensed by the Federal Power Com­
mission and 172 permits and grants from the Department of the Interior; super­
vised on public land ,605 oil and gas holdings involving 4,334 productive wells 
and 731 coal properties, 39 potash properties, 66 sodium properties, 27 sulphur 
properties, 11 phosphate propertie , and 1 oil- hale property involving 526 
productive mines; assisted hundreds of oil and gas permittees and operators in 
preparation of unit plans of development and operation; classified approximately 
7,800 outstanding oil and gas pro pecting permits under the extension provisions 
of the act of Augu t 26, 1937 (50 tat. 42); supervised on naval petroleum 
reserves 22 leaseholds involving 519 productive oil and gas well ; and on I ndian 
land 5,3 2 leaseholds involving 4,407 oil and gas wells, 235 mining properties 
involving 44 lead and zinc properties, 142 coal properties, and 49 other mineral 
properties; i ued the re,·ised ooal operating regulations, effective December 23, 
1937; changed territorial delineation of the three oil and ga upervi ory districl,s 
and created a fourth supervi ory di trict with headquarters at Ro well, . Mex. 

Publications .-The publications of the year con isted of 56 reports in the regu­
lar series and 23 pamphlet and circular for administrative u e, a total of ,910 
page ; 110 new or revi ed topographic and other maps and 202 reprinted maps. 
Among the book publications were reports on the geology of the Yukon-Tanana 
region, Ala ka; the geology and mineral resources of areas in Colorado, Idaho, and 
Oregon; spirit leveling in Kansas, Missouri, and Vermont; records of water levels 
and artesian pre sure in ob ervation wells in the nited tates in 1936; ground 
water in south-central ebra ka and in areas in Arizona, Texas, and Utah; the 
thermal springs of the uited States; the warm spri ngs of Georgia; the floods of 
March 1936 in the eastern uited States and floods in California and Texas; 
and several paleontologic papers. A revision of the operating regulations to 
govern coal-mining methods and the safety and welfare of miners on leased lands 
on the public domain was also i sued . Besides these printed reports 24 brief 
papers were i ued in mimeographed form as memoranda for the press or as in­
formative circulars. 

The engraving and printing division printed more than 822,000 copies of maps 
and did repay work amounting to about $195,000 for 72 other units of the Federal 
and State Governments. 

NOT&.- Detailed tabular statements are given at the end of the report. 
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ixty field parties were active dming the year, and work was done 
in 35 States. Work continued throughout the year in metal mining 
districts of Colorado, Idaho, New Mexico, the oil and gas region of 
Kansa , and in the Carboniferou area of Illinois, in cooperation with 
the tates. Cooperative investigations ·wi.th the American P troleum 
In titute were continued. Physiographic and geologic studie were 
al o continued in the Yosemite, equoia, and Zion National Parks 
in coop ration with the ational Park ervice. everal major 
projects begun in 1937 or earlier were continued and tho o on the 
ColorR.do Front R ange, the fetaline mining di trict, v\ ashington, 
the La Plata district, Colorado, and on the Pott ville flora of Illinois, 
were completed. ew projects include the mineral re ource of 
Kootenai County, Idaho, in cooperation with tho tate, a geologic 
and geophy ical investio-R.tion of the ore depo its of the Austin district, 

evada, geology and mineral re ource of the Duck Valley Indian 
Reservation, Iev., for the Office of Indian Afrair, the Chattanooga 
and Gold Hill mining di trict , Colorado, and the Big Hatchet Moun­
tain , . Mex. Work for other Federal burenus included examina­
tions of dam ites for the Corp of Engineers, work in the Yo emite 
and equoia National Parks, Calif., and in the Zion a,nd Bryce anyon 

ational Park , tnh, the examination of mineral depo its for the 
Tenn e ee Vall y Authority, and special geoloo-ic investigations for 
the Public Health Service and for the Department of Ju tice. More 
than 3,600 analyse and te t of mineral and rock amples were made, 
including 1,147 for per on not officially connected with the uney. 
Test of bleaching lay were continued and aided further in placing 
an important paying industry on a firm foundation . T emperature 
measurements of deep wells were continued, and mathematical tables 
for alculating temperatures were prepared, contributory to a long 
study of g othermal methods for e timating the age of the earth, 
which i nenring completion. 

WORK OF THE YEAR BY STATES 

Alabama.-Additional field work was done in the Greasy Cove area, Etowah 
County, in connection ~'ith a study of iJ·on ore in the Red Mountain formation 
in n01·thea tern Alabama, and the inve tigaUon of the brown iron ore in the 
Ru ssellville di trict was continued. Stratigraphic exa1r.inations were made of 
the pper Cr tace us and Tertiary formations. An iuve tigation for the Public 
H alth S rvice was made of geoloaic and ground-water conditions in Coffee 
County, to determin their possible influence on the prevalence of tub rculosis. 

Arizona.-Invcstigations were made of the g ology and ore deposits of the 
Benson and Pearce quadrangles and of the manganese deposits in the Artillery 
Peak Mountains. A report on the ore depo it of the Tombstone district, pre­
pared in cooperation with the Arizona Bureau of Mines, was transmitted to that 
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burea u for publication. Progress wa made on r ports on the geology and mineral 
resources of the Tucson quadrangle and on the geology and ore deposits of the 
Aj o quad rangle. 

Arkansas.- A fi eld study was made of qua rtz veins and some min ral deposits 
of Magnet Cove, Crystal Mountains, and other area in western Arkan as. 
Papers on volcanic activity at Magnet Cove, taeniolite from Magnet Cove, 
unweathered mangane e deposit of the Batesville district, and Pennsylvanian 
sedimentation in the Arkansas coal field were submitt ed for outside publication, 
and a paper on the influence of structure in localiz ing ore in the quicksilver de­
po it of south we tern AJ·kansa wa ubmitted to the ational Research Council. 
Bulletin 86-C on the geology and ore depo it of the ouihw tern Arkansas 
quicksi lver di trict was i · ued. Report on the fauna and stratigraphy of the 
Morrow group of Arkansas and Oklahoma, on recent developm nt in the Bates­
v ille di trict manganese deposits, and on the geology of the Fort Smith di trict 
a re in preparation for official publication. 

California .- A comprehensive report on the general geology, physiography, 
paleontology, and stratigraphy of the Kettleman Rills oil fi eld and a r port on 
t he geology and ore deposits of the Grass Valley region arc in process of publica­
tion. Studies of the Foraminifera. of the Kreyenhagen shale of Garza Creek; 
stratigraphy, structure, and petrology of the siliceous rocks of the Monterey 
formation ; the geology of the San And reas Rift; the east front of the Sierra evada 
with regard to problems of the age of the fault escarpment; and the geology and 
m ineral resources of the Death Valley region and of the Elsinore, an Luis Rey, 
and Corona. quadrangles were in progress. Field investigations of the geologic 
structure, stratigraphy, and oil resources of the lower T ertiary strata in Reef 
Ridge in the Kettleman Plains and the D udley o. 2 quadrangle in the oalinga 
region, and of the geology and m ineral resources of the Palos Verdes Rills, in­
cluding a study of the Wilmington oil field, were completed. To obtain data for 
a study of sou rce beds of petroleum, oil centers in alifornia were visited. In 
cooperation with the ational Park Service a geologic reconnaissance of the 
northwestern part of Yosemite ational Park was continued. Papers were 
submitted for outside publication on the calcium carbonate content of some 
Mesozoic and Tertiary sediments, vein filling at evada City, arsenic from 
gold quartz veins of Grass Valley, and copper deposits in serpentine in south­
western Oregon and northwe tern California as illustrated by the Cowboy mine. 

Colorado.-The program for investigation of some mining regions in the State 
in cooperation with the State of Colorado and the Colorado metal mining fund 
was continued . Field studies of the Ouray d istrict in the San Juan region, of 
t he Cripple Creek distr ict, and of districts in the La Plata Mounta ins were 
completed. Other studies were made in the Gold Hill mining district, in the 
Idaho Springs and Central City districts in the Front Rang , and in the Chat­
t anooga and Kokomo-Robinson clistricts. A paper on copper ores of the La 
Plata district and an explanatory text to accompany the geologic map of the 
Front Range mineral belt were submitted to the Colorado cientific Society fo r 
pu blication. Other papers to be published outside were prepared on the Laramide 
igneous sequence and differentiation in the Front R ange, stoping and assimilation 
in a granodiorite stock at Jamestown, and the Leadville district ( ational R e­
search Council). A memorandum for the press was issued on platinum metals 
in a Colorado copper district. Progress was made on reports on the geology and 
ore deposits of the Ouray district, the F ront Range, the La Plata district, the 
Jamestown mining d istr ict, the Kokomo-Robinson distr ict, the Cripple Creek 
district, the Gold H ill mining clistri ct, and on the Nederland t ungsten deposits, 
P aleozoic stratigraphy in the Sawatch Range, and the geology and mineral re­
sources of the west slope of the Mosq uito Range. on-cooperative investigations 
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in the State consisted of completion of field studies in the Yampa coal field, in 
northwestern Colorado. A report on the alkaline rocks of Iron Hill was sub­
mitted for official publication, and papers on plagioclase and orthocla e feldspar 
from the Tertiary rocks of the San Juan region for outside publication. A report 
on the geology and mineral resources of the Snowmass Mountain area was pub­
lished as Bulletin 884. 

Florida.-A study of the physical geography of the State in cooperation with 
the Florida Geological Survey is in progress. A geophysical survey wa made 
across the p ninsula in north-central Florida, and stratigraphic and paleontologic 
studies were made of the T er tiary formations of the tate and on the gastropods 
of the Alum Bluff group. A report on phosphate investigations in 1934-35 was 
completed for official publication. A paper on the molluscan fauna from the 
upper bed at the A. L. Parrish farm, Washington ounty, with notes on the 
Foraminifera from the upper and lower beds at the same locality, was submitted 
for outside publication. 

Georgia.-The detailed areal mapping and study of ore deposits in the Carters­
ville district and the investigation of the geology of the Coastal Plain of Georgia, 
in cooperation with the Division of Mines, ining, and Geology of Georgia, 
were continued . A reconnai sance study was made of the pper Cretaceous 
formations of the State for the purpose of corr lating these formations with those 
of Mis issippi and Alabama. A report on the warm springs of Georgia and their 
geologic relations and origin was published as Water-Supply Paper 819. A 
paper on stratigraphy of the Coastal Plain of Georgia was published in the Bul­
letin of the American A sociation of Petroleum Geologists. 

Hawaii.- A geophysical survey i11 the Hawaiian Islands was undertaken for 
the purpose of determining water upplie . 

I daho.-Cooperation with the Idaho Bureau of Mines was continued in studies 
of geology and ore deposits of the Dixie mining district, the placer deposits of 
central Idaho, the dry belt of the Coeur d' Alenes, the mining district in I ootenai 
County, the Atlanta-Rocky Bar mining district, the Florence mining district, 
and the Boise Basin. A report on geology and ore deposits near Murray was 
transmitted for publication by the Idaho Bureau of Mines, and papers on structural 
setting of veins in the Elk City and Warren districts and influence of structure in 
localizing ore in the Boise Ba ·in were submitted to the National Research Council. 

oncooperative projects consisted of a reconnaissance of physiography and glacial 
geology of eastern Idaho and detailed mapping of the geology and mineral re­
sources in the Borah Peak, Irwin, Ammon, and Paradise Valley quadrangles. 
Bulletin 877 on the geology and ore depo its of the Bayhorse region, Custer 
County, was issued. 

Illinois.- Cooperation with the Illinois Geological urvey in the study of the 
Pottsville flora of the Eastern Interior Basin was continued, and studies of the 
Fusulinidae of the Pennsylvanian series in Illinois were in progress. A paper 
on the origin of the b dding replacement deposits of the Illinois fluorspar field 
was prepared for outside publication. 

I ndiana.- A preliminary account of the flora of the New Albany shale of 
Indiana and Kentucky was submitted for outside publication. A paper on 
gastropods from the Spergen formation is in preparation. The report on the 
Pottsville flora of the Ea tern Interior Basin is mentioned under Dlinois. A 
study of Devonian fossils and stratigraphy is mentioned under Michigan. 

Kansas. - In cooperation with the Geological Survey of Kansas, investigation 
of the subsu rface Mississippian rocks was continued and a study of subsurface 
rocks of pre-Chattanooga age was begun. A temperature investigation of shallow 
shoestring sand pools in southeastern Kansas and northeastern Oklahoma and 
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geophysical observations in oil and gas districts of eastern Kansas were made. 
A paper on oil and gas resources of western Kansas was submitted to the American 
Association of Petroleum Geologists and one on Mississippian rocks of Labette 
County to the Kansas Geological urvey for inclusion in a 'tate r port on that 
county. Studies of source beds in Kan as and of the lead and zinc d posits of 
southeastern Kansas included in the Tri-State di trict are mentioned under 
Oklahoma. 
Kent1~cky.-A report on additions to the Wilcox flora from Kentucky and 

Louisiana was completed for official publication. Work on the Pottsville flora 
of the Eastern Interior Ba in is m ntioncd und r liJinois. Preliminary account 
of the flora of the Jew Albany shale is mentioned under Indiana . A study of 
Devonian fossils and tratigraphy is mention d tmdcr Michigan . 

Louisiana.-A revised ed ition of the map of Louisiana, showing oil and gas 
fields, salt dome , and pro pects, was prepared . A report on the ilcox flora 
is mentioned under Kentucky. 

Maine.-A study of the granites on Crotch and Deer Islands in the Stonington 
district was made in connection "1\ith a study of commercial granites and mapping 
granite quarries in Jew England. 

Maryland.-In informal cooperation with the Maryland Geological Survey a 
geologic map with structure sections of Fr derick County, including parts of 
Carroll and Washington Counties, was transmitted to the Maryland G ological 
Survey. Geophysical investigations in the Soldiers Delight and adjacent area 
were continued. 

Massachusetts.-Study of commercial granite and mapping granite quarries 
in New England included granite areas in Ma sachusetts. 

Michigan.-Tbe resistivity survey of some oil districts near Lansing by mem­
bers of the geophysical section in cooperation with the Department of Conserva­
tion of the State of Michigan was completed and the report transmitt d to the 
State for publication. tudies of Devonian fossils and stratigraphy in Michigan, 
Indiana, Kentucky, and Ohio were continued. 

Mississippi.- tudies of the tratigraphy of the Upper Cretaceous deposits 
and of the geology of the Jackson gas field were continued, and a paper on the 
State's deep test welJ in the Jackson gas field was sent to the Mississippi Geo­
logical Survey for publication. 

Missouri .-A report on the stratigraphy and fauna of the Louisiana limestone 
of Missouri was transmitted for publication, and work on a paper on the Warsaw 
fauna of the Joplin district was continued. 

Montana.-General reconnaissance studies of t he physiography and glacial 
geology of portions of we tern Montana, northwestern Wyoming, and eastern 
Idaho, detailed stud ies of the geology and the coal, gas, and oil resources of the 
Little Rocky Mountains and adjacent areas, and an investigation of scarps and 
other evidences of Pleistocene and Recent faulting in southwestern Montana were 
continued. Field examinations of geologic structure a.nd fuel re ources of a part 
of Carbon County and of the geology and coal resources in the Otter Creek area, 
Powder Ri ver, Rosebud, and Big Horn Counties, were begun . An examination 
of the Willow Creek dam site in the Crow Indian Re ervation near Billings was 
made for the Office of Indian Affairs. Reports for official publication on the 
geology and mineral resources of the Black Hill rim, in Montana and Wyoming, 
and of the Libby quadrangle, and on fos iJ. plants from the Fort Union and asso­
ciated formations in Montana, North Dakota, and Wyoming, were in progress. 
Papers were submitted for outside publication on amphibolization of sills and 
dikes in the Libby quadrangle, on the influence of structu re on ore deposits in the 
Libby quadrangle, on structural features of the Flathead mine, and on Kinder­
book conodonts from the Little Rocky Mountains. 
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Nevada.-Field and office work on the projects covering the general geology 
and ore deposits of the Hawthorne and Tonopah quadrangles, the Comstock lode 
at Virginia City, and the structure of the Basin Range, were continued. A study 
of the Austin or R eese River district was begun. Geophysical studies were made 
in the Austin and Spring Valley districts. An examination of ore deposits in 
the Duck Valley Indian Re ervation was made for the Office of Incjian Affairs. 
A paper on Mesozoic stratigraphy of the Hawthorne and Tonopah quadrangles, 
was submitted for out ide publication. 

New Hampshi1·e.-In connec.tion with an inve tigation of the granites of New 
England, tudies were made of the gran ite di tricts in New Hampshire. 

New J ersey.-A report on pre-Cambrian geology and mineral re ourccs of the 
Delaware Water Gap and Easton quadrangles, New Jersey and Pennsylvania, 
was transmitted for official publication. 

New Me:rico.- The tudy of the geology and ore deposits of the Little Hatchet 
Moun tains conducted in cooperation with the ew Mexico Bur au of Mines was 
continued. A paper on the ou~look for new ore discoverie in the Little Hatchet 
Mountains was submitted for out ide publica~ion. A field examination of the 
geology and the coal, oil, and gas re ources of the ea tern ide of the an Juan 
Ba in in Rio Arriba County was continued. Official reports covering this and 
earlier inve tigations, including a study of the Lumberton-Monero eli trict, were 
in progress and also one on the Potash pecial quadrangle. A preliminary map 
showing geologic structure of part of Rio Arriba County was published. A cor­
relation chart for the Permian of western Texas and southeastern ew Mexico, 
and a short summary of the influence of structure in localizing ore in the Ground 
Hog mine, central district, were prepared for the ational Research Council. 
A paper on a newly di covered. ection of Trinity age in south we tern New Mexico 
wa prepared for the American A sociatiou of Petroleum Geologists. 

New York.-A report on talc in the Gouverneur district, the fi eld work for which 
was done several years ago on an allotment from Public Works Admini tration 
is n a ring completion for official publication. A paper on some P ilophytales 
from the Hamilton group in we tern ew ork was prepared for out ide publica­
tion. Bulletin 99- . on t ructure and gas po ibiliti s of the Ori kany sandstone 
in teuben, Yate , and part of the adjacent countie , was i ued. 

orlh Dakola.- A report on the geology and coal resource of the Minot area 
is in cour e of publication. Work on the Fort Union and a sociated formations 
is mentioned under Montana. 

North Carolina.-A r port on ga t ropods from the Miocene and lower Pliocene 
of irginia and orth Carolina, with ummary of tratigraphy, was completed 
for official publicatiou . 

Ohio.-A study of the tratigrapby and fo il of the Devonian of Michigan and 
Ohio was continued. A study of the tratigraphy and faunas from the Devonian 
and Carboniferous formations i mentioned under Pen nsylvania . 

Oklahoma.-The im stigation of th geologic tructure, tratigraphy, and petro­
leum pos ibiJities in the Ouachita M untains was extended. Preparation of 
reports on subsurface g ology and oil and ga re ources of 0 age County was con­
tinued, and tho e cov ring Tps. 22 and 23 r ., Rs. , 9, 10, and 11 E., and Tps. 24 
and 25 ., Rs. and 9 E., are in course of ofl:lcial publication. In the inve tiga­
tion of the lead and zinc d po its of the tri- tate area, mapping the geologic 
structure and iratigraphy and study of th mines of the Oklahoma and Kansas 
portions of the eli trict were continued. Report on stratigraphy and fosRiJs of 
the Moor field formation and of the Morrow group of Arkansas and Oklahoma 
were in progress. A new edition of tho map of the oil and gas fields of Oklahoma 
is in preparation . In connection with a comprehensive study of source beds of 
petroleum conducted in cooperation with the American Petroleum I nstitute, 
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localities in Oklahoma and Kansas were visited. A paper on some studies of 
source beds in Oklahoma and Kansas and a paper on the Verden sandstone of 
Oklahoma- an exposed shoestring sand of Permian age-were published by the 
American Association of Petroleum Geologists. 

Oregon.-A report on the geology of a part of the Wallowa Mountains was 
transmitted to the Oregon State Department of Geology and Mineral Industries 
for publication, and a paper on the geology of the Salem Hills and the orth 
Santiam Ri ver is in preparation for publication by the State. A preliminary 
geophysical inve tigation of the ourdough chromite deposits in Or gon was 
made for the State Departm nt of Geology and Mineral Industri s. Bulletins 875 
(Nonmetallic mineral resources of eastern Oregon), 79 (Geology and mineral 
resources of the Baker quadrangle), and 893 (Metalliferous mineral deposits of the 
Cascade Range in Oregon) were i sued. 

Pennsylvania.-R ports on the g ology and mineral resourc s of the Honey­
brook and Phoenixville quadrangle and of the Hanover and York quadrangles 
have been completed for official publication. Addi t ional field work was done in 
York County in connection with a r port on the geology and mineral deposits of 
York County in coop ration with the tate of Pennsylvan ia. A report on a dam 
site on Codorus Creek, York County, wa made for the WarD partment. tudies 
of the regional metamorphi m in the Lower Kittanning coal bed of western 
Pennsylvania, and of the stratigraphy and flora of the Pocono formation of 
Pennsylvan ia, Virginia, and West Virginia, were continued. A report on some 
linguloid shells from the late Devonian and early Carboniferous rocks of Pennsyl­
vania and Ohio was submitted for official publication, and a pap r on garnet 
crystals in cavities in metamorpho ed Tria ·sic conglomerate in York County and a 
discussion of a paper by Ralph Miller on the Martinsville limestone in eastern 
Pennsylvan ia were submitted for outside publication. Work in the Delaware 
Water Gap and Easton quadrangles is mentioned under ew Jersey. 

Southern Appalacllians.- The report on gold deposits of the southern Appala­
chians, including areas in irgm1a, orth Carolina, South Carolina, Georgia, and 
Alabama has been submitted for publication. 

Tennessee.-Field work for revision of the mapping of the Knox dolomite of 
the Mascot-Jefferson City district in east Tenne see and for a study of the man­
ganese deposits of Perry County was carried on in cooperation with the Division 
of Geology of the Tennes ee Department of Conservation. In vestigation of 
geologic and ground-water conditions in Giles County were made for the Public 
Health Service to determine their possible influence on the prevalence of 
tuberculosis. 

Texas.-Reports were in preparation on the structure, stratigraphy, and fossils 
of the Navarro group, and on the stratigraphy, geomorphology, and structure of 
the southern Guadalupe Mountains. Field work was continued in a study of the 
geology of the Sierra Diablo region, west Texas, and in a study of the stratigraphy 
and fossils of the Eocene of southeastern Texas, and stratigraphic and paleonto­
logic investigations of the Carboniferous and Permian formation of central Texas 
were made. A resistivity urvey for the purpose of obtaining additional in forma­
tion as to the effects of faults and salt-water boundaries was made in the vicinity 
of El Paso. Profes ional Paper 187, on the geology of the Marathon region, was 
completed. A report on a new pper Cretaceous rudistid from Texas and on 
fossils from the Eocene of the Gulf province and a. revision of the map of the oil 
and gas fields of Texas are in process of publication. A correlation chart of the 
Permian of Texas and southern ew Mexico was prepared for the ational Re­
search Council. Papers were prepared for outside publication on paleogeography 
&nd correlation of the west Texas Permian, a new taxodent genus from the pper 
Cretaceous of Texas, and tectonics of the Guadalupe Mountain region. 
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Utah.-Geologic studies of a part of the Strawberry Valley with special atten­
t ion to oil shale, coal, oil, gas, and phosphate ; of the coal resources and oil and gas 
possibilities of the Hanksville-Caineville district; and detailed studies of the 
.structure, igneous rocks, m ineral resources, and physiography of the Henry Moun­
tains; of the Marysvale district, with specia l reference to a lunite deposits ; and of 
iron ores of Bull Valley were continued. An examination of a manganese deposit 
on Drum 1ountain in Juab County was made and a report on these deposits 
tran mitted for outside publication. Geologic investigations were continued of 
the geology and physiography of the plateau regions of Utah and in Zion and 
Bryce Canyon ational Parks and Cedar Breaks rational Monument in coopera­
tion with the aiional Park ervice. An examination of asphalt deposits of the 
Uinta Indian Reservation in northeastern Utah was made for the Office of Indian 
Affairs. The report on the geology and mineral resources of the Randolph quad­
rangle was transmitted for official publication. Outside publications included a 
paper on the origin of the Bull Valley iron ore depo its, comment on J. D . 
Forrester's paper on structure of the Uinta Mountains. and a paper on form of 
intrusion in the Henry Mountains. 

Vermo11t .-The studies of commercial granites and mapping granite quarries 
of New England included granite areas in east-central Vermont. 

Virginia.-Geologic work was conducted in the Galax, Independence, Rural 
Retreat, Mouth of Wilson, Mount Rogers, Max Meadows, and Speedwell quad­
rangles in connection with a study of the Go san lead in cooperation with t he 
Virginia Geological urvey . A paper on a southeastern facies of Lower Cambrian 
dolomite present in southwestern Virginia was sent to the Virginia Geological 
Survey for publication. Field inv tigations were made in the Appalachian Valley 
of Virginia in connection with a study of the Lower Paleozoic stratigraphy of the 
Appalachian Valley, and work on revision of a report on the titanium depo its was 
continued. A paper on relations between structure and ore deposition in the 
Titanium district near Ro eland was completed for the ational Re earch Council. 
Work on the Pocono flora is mentioned under Pennsylvania. Work on mollusca 
from the Miocene and Lower Pljocene is mentioned under orth Carolina. 

Washington.-Field investigation of the areal geology, mineral resources, and 
mine of the Metaline quadrangle, Pend Oreille County, was completed. A paper 
on dolomite and ja peroid in the Metaline district was tran mitted for out ide 
pub]jcation. In th later part of the fi cal year a study of the manganese deposi ts 
in the Olympic Peninsula was initiated. 

West Virginia.- Work on the Pocono flora f10m Virginia, West Virginia, and 
Pennsylvania is mentioned under Pennsylvania. 

Wyoming.- Ar a.l and tructural geologic mapping, with particular reference 
to coal and petroleum re ou rces, of areas on the west and east sides of the Big 
Born Basin was continued. Investigation of the Tertiary rocks of the Green 
River and Bridger Ba ins, and fo il syno]jne of southwestern Wyorojng, with 
special ref renee to oil-shale beds, and of the geology and rojneral resources of the 
Afton quadrangle were continued. A structural map of the Byron-Frannie area, 
Big Born and Park Counties, was published. A report on geology and coal re­
sources of the area south of Cody and one on the ho bone area, Park County, are 
in preparation. Work in the Irwin quadrangle and on glacial geology and physiog­
raphy is mentioned under Idaho. Work on the Black Hills rim and on the Fort 
Union and associated formations is mentioned under Montana. 

Generalstudies.- General investigation included Foraminifera of the Cretaceous 
formation of the Gulf Coast region, the genus Cerato7)ea, Tertiary echinoids of the 
eastern UJJited State , Bulimirudae, Globigerinidae, borderland problems of 
geology, physics, and chemi t ry, types and ranks of coal, sou rce beds of petroleum, 
clay minerals, salt-dome cap rock, deep-sea cores from across the Jorth Atlantic 
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Ocean, and a. core sample from the deep-sea bottom southeast of rew York City. 
A revision of a bulletin on microscopic d termination of th ore minerals wa,s 
completed for official publication. Geophysical abstracts covering the period 
from July 1936 to March 193 were issued or arc in cour e of publication. 

WORK IN CHEMISTRY AND PHYSICS 

Increa ing attention durino- the pa t year hn,s b n given to chemical 
mineralogy, with special on ideration of the internn,l . tructure of 
minern1 . It is now po ibl to how that th phy i a] propertie of a 
mineral depend not only on the kinds of atoms compo ing it but al o on 
their role and their arrangement in tho cry tal- features that can be 
determined by X-rays. The den itie of strata, rock , and minerals 
liJ<ewise, in tho final analy is, are explajned in the same way. It seems 
reasonable to expect that further study of the as. ociations and concli­
tions of formation of minerals will yield illuminatino- corr lations with 
both their chemical compo ition and phy ical tructure. Information 
on all the phy ical propertie of rocks and minernl i being compiled 
in collaboration with the ational Re earch Coun il. 

During the year the stability relations of the different hydrates of 
sodium borate were studied furth er; also the opti al properties of 
numerous minerals for many localitie , includino- everal mangane e 
minerals, micas, sulphates from the om tock lode, and many other 
minerals. Platinum and palladium were d finitely identified in ore 
from the La Plata district, Colorado. A clay deposit in Iowa was 
shown to be mainly halloysite. odium sulphate is now being pro­
duced from a deposit in Texa , a sample of which was first identified 
as sodium sulphate among many samples ent in by the public for 
identification. Over 30 manuscript were read critically by members 
of the section of chemi try and phy ics. 

Altogether 3,636 examinntion or te ts of minerals and rock samples 
were made during the year. These included 1,147 specimen t ted 
and identified for per ons not officially connected with the urvoy. 
There were 939 chemical analyses made for geologists and 493 similar 
analyses made in connection with research problem and geochemical 
inve tigations. The remaining 1,057 tests related to core samples, 
well cuttings, and similar materials. 

Special investigations included a study of the ba e-exchange proper­
ties of river clays, a matter that will afford a correction of the 
previously calculated age of the ocean; the analysis and structural inter­
pretation of several varieties of mica, especially taeniolite, lithiophyl­
lite, and lepidolite, which have led to a better understanding of the 
relations between the different micas; elaborate mathematical studies 
relating to the ftow of heat in the earth; the development of new meth­
ods of chemical analysis; and adjustment of estimates of the lengths 
of the geologic eras and periods in years, based both on geologic and 
radioactive evidence. 
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Spectrographic tests were made on many different mineru.ls and ores 
and minor constituents obtained in chemical work were more posi~ 
tively identified in this way. Crystallographic mea uTements were 
made of a number of minerals. Cuttings from a con iderable number 
of well were logged to determine the character of the strata at depth. 
Materials mined under royalties to the Government such as potash 

' ' were checked as to quality and quantity. A says were made for gold, 
silver, and platinum in a number of metalliferous samples. 

Among minerals analyzed in the laboru.tory during the year were 
sodalite from Magnet Cove, Ark., pyrophyllite from Staley, . C., 
many igneous rocks associated with ore deposits in the Western 
State , talc from Quebec, alunite from evada, potash brines from 
Utah and Wyoming, pumicite, oceanic clays, mica, mine waters, sider­
ite from several mines, tetrahedrite, vermiculite, grahamite, dolomite, 
halloysite, trona, phosphate rock, vanadiferous sandstone, native gold 
llJld platinum, albite, rhodocl1l'osite, alunogen, and other similar 
substances. 

A monograph on bleaching clays was completed, covering their 
geographic and geologic distribution, their physical and chemical 
properties, and their processing, rn,ting, and testing. This sum­
marize 8 years of inten ive work and puts an important key industry 
on a firm foundation . All lubricating oils, most fats and waxes, many 
paint oils, all medicinal oils, and much sulphur are processed with 
bleaching clay. For this work over 4,000 samples of clays from the 
United tates and many forei()'n countries were investigated. ew 
clas ifications and new methods of te ting and rating were developed. 
Exton ion of chemical and phy ical methods of clay analysis were 
developed to add to the knowledge of their structure and properties, 
and now occurrences of bleaching clays have been discovered. 

A paper was prepared on ob erved temperatures in the crust of the 
earth for publication by the ational Research Council. A program 
was outlined for calculation of certain mathematical tables by the 
Works Progress Administration, and a temperature survey was made 
of a 7 ,000-foot well near Washington, Pa. Tables were prepared for 
calculating the temperatures in a radioactive and a nonradioactive 
earth and also for calculating the temperatUTe changes resulting from 
the flow of solar heat into and out of the earth for depths not exceeding 
100 feet. The last two sets of tables are to be included in a final 
report on earth temperatures.· A paper on geothermal methods of 
estimating the age of the earth is nearly completed. 

The temperatUTe machine which has been developed during the past 
few years is practically complete and has given highly sati factory 
service. One of these machines is being used by the National Park 
Service in making a depth (and possibly also a temperature) survey of 
Crater Lake, Oreg. 
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A number of involved mathematical equations were solved by elab­
orate calculR.tions. 

Several field trips were made nnd pnpers wer presented nt regulnr 
meetings of the American Geophysical Union, the Americnn Chemical 
Society, and various geological nnd mineralogical societie 

ALASKAN BRANCH 

The work of the Geological urvey in Ala ka is comparable in its 
aims with that performed in the variou tate , the principal differ­
ences being in the pla ing of the empha i and in the methods used. 
T hus, because of the un ettled, und veloped, and unknown character 
of much of Aln ka, there i le s immediate need for in ten ive detailed 
studi s but more pres ing calls for exploratory and r connaissance 
survey ; less need for delimiting the preci e boundary of a particular 
mineral area and more for d termining the area of economic impor­
tance. The training and experience required for carrying on such 
pioneer surveys are markedly different from tho e effective in inten­
sive research on detailed problems, and the technique involved in the 
two types of investigation differs a greatly a doe the art of the 
painter of miniatures from that of the pninter of cyclornmn . This 
condition in Ala ka but repeat , in a mensure, the hi tory of the 
development of the Government's survey in the tate , wh re ex­
ploration preceded reconnai snnce, and reconnai ance in time gave 
place to more detail d surveys. The stages of exploration and 
reconnai ance in Ala ka are still far from being ended. More than 
half of the Territory ha not yet been surve ed on tandard that are 
regarded as adequate for reconnai ance purpo e , and le s than 1 
percent ha been surveyed on standards acceptable for detailed inve -
tigations. At the rate at which the work is now being carried on in 
Alnska many generations "-;n have come and gone before even recon­
nai ance maps of the whole Territory are available. That the results 
of these investigations are urg ntly needed and widely used i hown 
by the large number of reports and maps sold and by the many r que ts 
for information, much of which cannot be supplied becau e the inves­
tigations or surveys have not yet been made. The report and maps 
are widely used, especially by those cone rned with the mining indu -
try, and as they are the only authoritative sou rce of information for 
much of the country, they are indi pen able to le<Yislative and execu­
tive officers of the Government and others in the eff ctive planning 
and successful conduct of many undertaking , such as airplane 
communication, roads, fore try, and national defense. 

Field work.-As the fi eld projects in Alaska do not 1 nd them elves well to 
description by fiscal years, because the fi eld work is u uall y start d in May and 
continues as late in the fall as practicable, they will be de ·cribed by field easons. 
Thus, the projects undertaken in the fi eld sea. on of 1937 w re financed in parL from 
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fu nds appropriated for the fiscal year 1937 and in part from funds for the fiscal 
year 1938, and the projects for the field season of 1938 were financed by funds for 
the fiscal years 1938 and 1939. 

For the fi ld eason of 1937 five fi eld projects were carried on by the Alaskan 
Branch of the Geological urvey. Three of these were concerned principally with 
geologic investigations relating to the mineral resources of the Territory, and two 
were primarily topographic surveys. The areas in which the principal new geo­
logic projects were undertak n were on Admiralty Island and adjacent tracts in 
southeastern Alaska; in the Alaska Range near the head of the Copper River; 
and in the vicinity of Goodnews Bay, near the mouth of the Kuskok"'·im River, 
in western Alaska. The urveys on Admiralty Island were designed to afford 
information regarding the possibility of the area containing deposits of nickel that 
might be of national importance, as well as to obtain additional facts regarding 
the occurrence and mineralization of the gold lod s that have long yielded a mall 
but constant output of gold from the. island . The part of the Ala ka Range that 
was surveyed is among the lea t known areas, and tht> principal object of the work 
was to determine the general features of the geology and whether the geologic 
conditions a re f vorable for the occurrence there of depo its of lode and placer 
gold and other minerals similar to the deposits already known in the outskirts of 
the area. The "'·ork near Goodnews Bay focused on a study of the platinum 
deposits that now form the principal dome tic source of platinum metals in the 
United tates. The topographic projects included reconnais ance su rveys in 
parts of the Alaska Range near the head of the Copper River and detailed and 
reconoais ance surveys in the platinum fields and adjacent areas of the Goodnews 
Bay district. 

For the field season of 193 six field projects had been started before the end 
of the fiscal year 193 , of which three are primarily geologic and three are pri­
marily topographic. An additional field project for this s ason will be started as 
soon as practicable. All these projects ,v;ll be continued in the field throughout 
the open season as late as conditions permit and will then be completed in the 
office. 

The three g ologic projects for the season of 193 include work on Chicagof 
I land in outhea tern Ala ka, in the opper River region, nod in the upper 
Yukon region. The survey of part of hicagof Island will embrace one of the 
large lode-gold areas in the western part of southea tern Ala ka, and the study 
will be directed toward determining the conditions attendant on mineralization 
there in the hope not only of understanding the immediate condition but of 
gathering information that may be of rvice in searching for imilar deposits in 
area where commercial depo it have not yet been found. The work in the 

Opper River region will be a continuation of the studie that have been in 
progre s for 4 years to determine the facts regarding the exten ive tract that lies 
in and adjacent to the Ala ka Range. The inve tigation in the upper Yukon 
region will cover a part of the old fo il gravel deposits that extend for 100 miles 
to the northwest of Eagle and that appear to have been the source from which 
wa derived much of the gold that wa later reconcentrated by the present streams 
to form the workable plac rs now being extensively mined. The three topo­
graphic projects include urveys on hicagof I land, in th Copper River region, 
a nd in the Tanana Valley. The first two a re needed for immediate usc by the 
geologi ts working in the!:!e area , and the maps, when completed, will also be 
avail ble for general u e and will thus reduce somewhat the blank areas in the 
Territory. The survey on Chicagof Island is being made on a relatively detailed 
scale, but that in the Copper River region will be mainly of the reconnai sance 
t ype, except for a small area near the principal mine, which will be in more detail. 
The topographic work in the Tanana Valley will consist of photographing from 
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the air by means of special cartographic cameras the lowland of the Tanana 
Ri ver from Fairbanks ea tward to the international boundary, an area of some 
7,000 to 10,000 square miles of country, roo t of which bas not be n su rveyed at 
all or at best on ly on crude exploratory standards. nfortunately, lack of 
funds will probably prevent the Gcol gical urvey from prorop Lly taking o[ the 
information afrordcd by these pictures and working i t up into maps, but this 
will be done a rapidly as funds and per onnel b come available. The prepara­
tion of maps of this area is of great importance in the consideration of almost 
all matter affecting tran portation and development throughout this part of 
Alaska. imilar urveys and map honld be prepa red of the other great natural 
routes tl:lrough the interior , such as the enti re lowlands of the Yuk n River and 
i ts larger t ributarie and of the Ku kokwim H.iver and its tributaries. 

Office work.-After completion of field work each season much office and 
laboratory work is required in analyzing the pecimcos collected, identi fying by 
micro copic and other means the rocks and mineral found , perfecting the fi eld 
sketche and drawings, and interpreting the various geologic phenomena ob­
served, so t hat the significant fact· are r vealed and can be intelligibly ex pre ed 
by maps and reports that ar publi hod and become avai lable to the pu blic. It 
is usually reckoned that the c office studies and work require about twice as long 
as the original fi eld work, so that if the original fi eld work was done in 100 days 
it requires about 200 days to prepare the results for publication. If the results 
are not thus made available the public lo es much of the value of the investigation 
for which it )las paid. 

An office project not directly related to new field work but requiring familiarity 
with the mining industry of Alaska is the annual canvass of tho production of 
minerals from the Territory. This work involve analysis and tabulation of 
returns from mine operators throughout the Territory as to thei r year's output 
of any kind of mineral of value and the checking of these re ults by in formation 
from any other sou rce t hat will make it po. sible to give complete and correct 
records of the amount of each kind of mineral produced, the di t rict from which 
it came, and the new developments that have taken place or a re in prospect. 
This work has been completed for the year 1937 and the results prepared for 
publication; the canvass for 1938 is under way. 

Reports and maps.- During the year six reports containing maps, seven sepa­
rate maps (incl uding two new editions and throe reprints), and five pre state­
ments have been publi hod. Teo reports includ ing maps, one separate map, 
and new editions or revi ions of three map are in course of publication . In 
addition three reports, one map, and new editions of two maps -..vere partly com­
pleted. Five papers prepared by personnel of the Alaskan Branch were approved 
for outside publication. 

TOPOGRAPHIC BRANCH 

GENERAL OFFICE WORK 

ecessary office work incidental to the field work of the Topo­
graphic Branch con isted in the inking, inspection, and ed iting of 
the completed topographic fi eld sheets prior to their submission for 
reproduction and the computation and adjustment of the results of 
control field work and photo-planimetric compilation. 

Control Section.- In addition to the routine adjustment of primary 
control, there has been in progress a general adjustment of both 
horizontal and vertical control to agree with the standard datums of 
the United States. 
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During the year the manuscripts for eight bulletins reporting the 
results of control surveys wore prepared . ThTee bulletins for which 
the manuscript had been prepared previou ly were publi hed. 
Spirit leveling in Kansas, 1 96- 1935 (Bulletin 89); in southeastern 
Missow·i, 1896- 1937 (Bulletin 898-A); and in Vermont, 1896-1935 
(Bulletin 888) . 

Section of Photo-mapping.- In the section of photo-mapping, aerinl 
photographs were used for the compilation of planimetric ba es of 
si..xteen 7W quadrangles or parts of quadrangles in Loui iana and 
two 7 W quadrangles in Michigan, a total of 977 square miles. After 
the customary field inspection, the e maps are published as plani­
metric maps . Line bases to as i t in topographic mappino- were like­
wi e compiled of nine 7W quadrangles in 1assachusett and fifteen 
7W and 15' quadrangles in Missouri, a total of 1,975 qunre mile , 
making a grand total of 2,952 square miles. Thir ty- L"X square miles 
in Virginia and 49 quare miles in Montana were mapped by the 
stereophotogrammetric method in the Washington office. 

OaTtographic Section.- Work on preparing additional sheets of the 
United States portion of the map of the world on the scale of 
1:1 ,000,000 was resumed. Sheet J18, Chesapeal e Bay, i in progress. 

For the Bureau of Public Road the work of preparing the trans­
portation map of the United tates was continued. Compilation 
anrl inking were in progress on 0 beets. Proofread ing and checking 
was done on 38 sheets. Maps of 5 tates, compri ing 38 sheets, 
were publi hed . 

ection of Inspection and Editing.-During the year 160 new maps 
were prepared for photolithographs as advance sheets. One hundred 
three ncv;r topogrn.pbic maps were ed ited for publication , 6 of which 
were for thr e-color lithographs, and 97 for engraving. The prepara­
tion of qu adrangle map for reprinting i a large i tem in the work of 
tho branch. Two hundred twelve quadrangle maps and 17 tate and 
index maps were prepared and ed ited for reprint editions. Editing 
was also completed on 149 illustration . Tlu-ee hundred eighty-one 
proofs of map in cour e of publication wore read. 

On June 30, 193 , in the Washington office, 126 topographic maps 
wore prepared or partly prepared for lithography and 103 were in 
<.!Hl"erent stage of editino-. 

For the Conservation Branch th e work of preparing river surveys 
for publication was continued. \1 ork was done on 69 different 
projects. The maps of 28 proj ects, comprising 114 separate beets, 
were transmitted for lithography during the yea.r. 

For the T ennessee Valley Authority the work of final preparation 
and transmitting of 12 maps for reproduction a.nd the reading of 

proof was done. 
104366--38----11 
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During the year an exhibit of 40 maps was pr pared for the Inter­
national Geographic Congress to be held in Amsterdam, etherland , 
during July 193 . 

MAP INFORMATION OFFICE 

In January 1920 the Map Information Office, authorized by Execu­
tive order of December 30, 1919, was organiz d in the Geological 
Survey as part of the Topographic Branch. Since that time it ha 
been conducted entirely by Geological urvey personnel. 

The files of the office contain sampl s of practi ally all types of 
maps published by the F d ral mappirw agencies, many maps of 
foreign governments and commercial map publishers, catalogs and 
ind x map , and a card index for r ference, which is much u ed by 
Government agencies and the general public. In addition to it 
functions as a clearing house for map information, the office ha also 
been given the task of coli cting, cla sifying, a.nd di seminating infor­
mation concerning all aerial photography throughout the nited 
States, both of a Federal and non-Fed ral character. 

The office is u ed as a clearing house for a.ll aerial topographic data 
similar to that for maps. One of the accompli hm nts of the year wa 
the compilation and publishing, for the Board of urvey and Maps, 
of an index map of the United tates on which were shown all areas 
photographed up to March 1937 . 

.Also , all of the minutes of the meeting of the Federal Board of 
urveys and Maps hav been taken, and all orr sponclence relating 

to the Board is done, by Geological Survey personnel. 

FIELD SURV EYS 

Work was done in 35 States and in Puerto Rico. Cooperative 
projects were conducted in 16 of the e tate and in Puerto Rico and 
with the Tennessee Valley Authority. 

The art of making topographic maps from aerial photographs by 
the use of stereophotogrammetric methods is well established in the 
United States. By a cooperative agreement with the Tenness e 
Valley Authority, the Geological Survey is mapping areas within the 
Tennessee River Basin. On June 30, 18 Geological Smvey employees 
were detailed on this project. Fifteen stereophotogrammetric plot­
ting instruments are installed at Chattanooga, where the work i being 
done. 

Of the area of the United States 45 percent has been covered by 
topographic map , the yea.r's increment amounting to 0.2 percent. 
The reduced percentage, as compared with 47.4 reported in 1937, is 
due to the fact that during the year maps of 79 ,668 square miles, based 
on reconnaissance surveys prior to 1896 and considered inadequate, 
have been withdrawn from distribution and the areas classified as un­
mapped. 
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WORK OF THE YEAR BY STATES 

Abbreviations for projects listed below: Federal Emergency Ad­
ministration of Public Works, "P. W."; Tennessee Valley Authority 
(by stereophotogrammetric methods) "T. V. A." 

Arizona.-In preparation for geologic mapping, Klondyke 15' quadrangle com­
pleted and Galiuro Mountains 15' quadrangle begun. For the Fore t ervice, 
San incente 15' quadrangle completed. At the request of the 11.tional Park 
Service, Canyon de ChelJ y rational Monument begun. Diamond Butte 15' 
quadrangle (P. W. ) completed. 

Jlrkansas.-In cooperation with the Geological Survey of Arkansas, Blakemore 
15' quadrangle completed and Lonoke 15' quadrangle begun. Benton 15' quad­
rangle (P. W.) begun. 

Calijornia.-In cooperation with t he State engineer of California, Colton and 
Jurupa Mountains 7W quadrangles completed. In preparation for ge logic 
mapping, Grizzl y Ridge 15' quadrangle completed. For the a.tional Park Serv­
ice, the revision of Sequoia and General Grant National Parks completed. 

Colorado.-In cooperation with the Metal Mining Fund of Colorado, D unton 
mining area and Ward unset mining area completed. In cooperation with the 
city of Denver, Arvada, Brighton, Fort Logan, and Long Branch 7~' quadrangles 
completed; Diamond K R.'l.nch, East Lake1 Fitzsimons, Golden, Littleton, 
Lafayette, Marshall , and Morrison 7~' quadrangles and the cultural revision fo r 
areas wi t hin the city limi ts of Denver begun. In preparation fo r geologic map­
ping, Climax 15' quadrangle begun and Gold Hill mining area completed. At the 
reque t of the ational Park Service, Great Sand Dunes ational Mon ument 
completed. Mount Gunnison 15' quadrangle continued for the Forest , ervice. 

Connecticut.- ncasv ille 7W quadrangle (P . W.) completed. 
Georgia.- For the Forest Service, Chatsworth (Ga.-Tenn;) 15' quadrangle com­

pleted and Tamassee (S. C.-Ga.) 15' quadrangle begun. Coosa Bald, Cowrock, 
Jacks Gap, Mulky Gat, I Gap, Suches, and Tray Mountain 7~ ' quadrangles 
(T. V. A.) completed, and oontootla and Wilscot 7W quadrangles (T. V. A.) 
begun. 

l daho.-At the r que t of the Office of l ndian Affairs, Pocatello, 15' quadrangle 
complet d and Pauline 15 · quadrangle begun. In preparation for geologic map­
pillg, Big Cre k and Yellow Pine 15' quadrangles and Wallace special area, heets 
Nos. 2, 3, and 4 completed and sheet o. 1 begun. For the Forest Service, Head­
quarters 15' quadrangle begun. Landmark Rock 15' quadrangle (P. W.) begun. 

Illinois.- Alto Pa s, Casey , Lena, Monticello, and New Douglas 15' quadrangles 
compl ted; Ina and Mulberry Grove 15' quadrangles continued and Freeport 15' 
quadrangle begun in cooperat ion with the Department of Registration and Edu­
cation of Illinois, Geological Survey. 

l ndiana.- I n cooperation with the Department of Conservation of Indiana, 
Charlestown, J if r onv ille, New Albany, Owen, and Speed 7~ ' quad rangles com­
pleted and Bethleh m, Borden, Clear Lake, Coal City, Georgetown, Linton, and 
Switz City 7W quadrangle b gun. 

K ansa .-In cooperation with the Geological Survey of Kan as, Altoona 15' 
quadrangle begun and Fredon ia 15' quadrangle completed. 

LoU?'siana.- In cooperatiou wi t h the United States Army Engineer of the first 
ew Or! ans district, mapping with contours completed for Belle Chasse and 

Delacroix 7~ ' quadrangles and Hahnville, ew Orleans, and Thibodau x 15' 
quadrangle . In cooperation with the Louisiana Board of State Engineers, map­
ping without contours from aerial photographs completed for Aloha, Bellwood, 
Bermuda, Clear Lake, Clouti rville, Coldwater, Coochie Brake, Creston, Cypress, 
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F latwoods, Gorum, Grappes Bluff, Hagewood, Montgomery, atchitoches, 
Powhatan, St. Maurice, and Verda 7W quadrangles, and Hemphill Creek and 
T emple 7W quadrangles begun. 

1\{assaclmsetts.- In cooperation with the D epartment of Public Works, Divi ion 
of Waterways, A sawompsct Pond, Colrain, Leicester, Mount Grace, Orange, 
Pax ton , Plympton, Sandwich, Shelburne Falls, Snipatu it Pond, Southwick, 
and Woronoco 7W quadrangles completed ; Hampden, Ludlow, Medfield, terling, 
and Wrentham 7W quadrangles begun. Pawtucket (R. I.-Mass.) 7W quadrangle 
(P. W.) begun. 

Miclligan.- In cooperation with the State Highway D epartment of Michigan, 
mapping with contours completed for Adair, Algonac, Goodells, Marine City, 
Jew Baltimore, P ort Huron, t . Clair, St. Clair Flats, and miths Creek 7W 

quadrangles ; Rattle Run 7W quadrangle begun; mapping without contou rs from 
aerial photographs completed for D arborn, Dctroi , Highland Park, and Royal 
Oak 7W quadrangles. In cooperation with the D epart ment of Conservation of 
Michigan, mapping without contours from aerial photographs begun for Ballen­
tine 15' quad rangle. 

Missouri.-In cooperation with the Geological Survey and Water R esou rces of 
Missouri, mapping with contours completed for Exeter, Fristoe, Knoblick, Middle­
brook, Ozark, Silex, and Vienna 15' quadrangles and Butler, F letcher, Galloway, 
Horton, cw Home, Pacific, Tiff, Weldon pring , and West Plains o. 1 7.W 
quadrangles; Cabool, Fordland, Gatewood, Long Lane, oel, and Topaz 15' quad­
rang! s continued; Linneus, Lupus, Rothville, and V ra 15' quadrangles and 
Eur ka, Metz, Moncgaw Springs, Moundville, Osc ola, Roscoe, and Worland 7W 
quadrangles begun; mapping without contours from aerial photographs completed 
for Green Ridge, Nelson , Smithton, and Sweet prings 15' quadrangles and c­
dalia and Sedalia West 7W quadrangles. 

Montana.-For the National Pal'k ervi ce, revision of Glacier National Park 
begun. In preparation fo r geologic mapping, Little Rocky Mountains area 
begun. At the request of the Forest crvice, Mount Cowen and Mount Wallace 
15' quadrangles begun . Gallup City 15' quadrangle (P. W.) completed. 

Nebraska.-In preparation for geologic mapping, R epublican River, sh ct o. 
1, Hardy to Beaver Creek and heet o. 4, Vining Creek to Alma completed and 
sheets os. 2, 3, and 5 begun. 

Nevada.-In pr paration for geologic mapping, Austin mining area and Mineral 
Hill 15' quadrangle completed and Cortez 15' quadrangle begun. For the Forest 
Service, Owyhee 15' quadrangle begun. 

New J er ey.-Patterson 7W quadrangle (P. W.) completed. 
ew lvfexico.-For the Forest Service, J emez Springs 15' quadrangle completed. 

In preparation for geologie mapping, Oil City 15' quadrangle completed and 
Hackberry Lake 15' quadrangle begun. Carrizozo 15' quadrangle (P. W. ) com­
pleted . 

]1, ew York .- In cooperation with the Department of P ubl ic Works of New York, 
yack 7)>'2' quadrangle completed and East Syracuse and Haverstraw 7W quad­

rangles begun. 
ortll Carolina.- Andrew , Marble, and Peachtree 7,W quadrangles (T. V. A.) 

completed. 
North Dakota.-Hcart Butte 15' quadrangle (P. W.) completed and Ay lmer 

15' quadrangle (P. W.) begun. 
Oregon.- At the request of the Forest Servic , Mapleton 15' quadrangle com­

pleted and Earl 15' quadrangle resumed. 
Pennsylvania.- I n cooperation with the D epartment of Internal Affairs of 

P ennsylvania, Topographic and Geologie Survey, Allentown West, Millheim, and 
Waterville 15' quadrangles completed and Mifflinburg 15' quadrangle begun. 
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Puerto Rico.-I n cooperation with the Commissioner of the Departmen t of the 
Interior of Puerto Rico, Aguadilla, Isabela, Moca, and Quebradillas 7W quad­
rangles completed ; Alto Sano, Camuy, and San Sebastian 7W quadrangles begun. 

Rhode Island.- Pawtucket (R. I.-Mass.) 7W quadrangle (P . W.) begun. 
South Carolina.-For the Forest Service, Tamassee (S. C.-Ga.) 7W quadrangle 

begun. 
Tennessee.-For the Forest Service, Chatsworth (Ga.-Tenn.) 15' quadrangle 

completed. Bean Station, Caney Creek, Joppa, Luttrell, Ma cot, Talbott, and 
Bristol and Hoi ton Valley (Tcnn.-Va.) 7W quadrangles (T . V. A.) completed; 
Avonda le, Benton, Clevenger, New Market, and Parkville 7W quadrangles 
(T. V. A.) begun. 

Texas.-Winona 15' quadrangle (P. W.) completed. In preparation for geo­
logic mapping, Turkey Mountain 15' quadrangle begun. 

Uta/1.-For the Forest Service, Delano Peak 15' quadrangle and l\IIarysvale and 
vicinity completed and Beaver 15' quadrangle begun. In preparation for geologic 
mapping, Bull Valley area begun. 

Vermont.-In cooperation with the State geologist of Vermont, Barnet 15' 
quadrangle continued. 

Virginia.-Curles eck and Richmond South 7W quadrangles and 1iddlctown 
and Winchester 15' quadrangles completed; Front Royal, Bightown, and Rust­
burg 15' quadrangles and Hopewell 7W quadrangle begun in cooperation with the 
Conservation and Development Commis. ion of Virginia, Geological urvey . 
Wallace, Wyndale, and Bristol and Holston Valley (Tenn.-Va.) 7W quadrangles 
(T. V. A.) completed and Hilton and rJ:endota 7W quadrangles (T. V. A.) begun. 

Washington .- For the Forest Service, Dayton 30' quadrangle completed . 
Wisconsin.- In cooperation with the State Highway Commission of Wisconsin, 

mapping with contours of Maiden Rock 15' quadrangle begun and mapping 
wi thout contours from aerial photographs begun for Bes emer, Lac Du Flambeau, 
Minocqua, and Winchester 15' quadrangles. 

Wyoming.- At the request of the Forest Service, Moccasin Lake 15' quadrangle 
completed and Mount Bonneville 15' quadrangle begun. 

WATER-RESOURCES BRANCH 

Tho importan o of water and of sy tematic records related to the 
qua11tity, chemical quality, and availability of both smface and 
ground water becomes increa ingly greater each year. The growth 
of the country in population and i11du try, wit.h consequent illcreases 
in demands for water, and e pecially the continued eries of dryyears 
tha.t included the elisa trou and wid pread droughts of 1934 and 
1936, and the many recent di astrous :floods ill dillerent pa.rts of the 
cow1try, have impr eel on the people the controlling importance of 
water in surface streams and in Ul1derground ba ills in relation to 
many of man's activi ties. Tho information collected by the Geological 

urvey is used extensively by many Federal, State, and private 
agencies. The Public Works Admini tration, the rational Re­
source ommitteo and related activiL.ies have foUl1d the SmTey 
re ords and inform

1

ation with ro pect to water to be invaluable ill 
tudie of projects of all cla es and in all sections of the country. 
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Reliable information with respect to supplies of water, both on the 
surface and in the ()'round, and to their fluctuations with variations in 
rainfall is essential to orderly, sound, and economic development 
along many lines, a in dome tic water supplie , irrigation, flood 
protection , control of pollution, recreational uses, water-power 
development. The work of the water-re ources branch thus occupies 
a position of great importance in th economic affairs of the Nation. 

The investigations by the branch are conducted largely in coopera­
tion with F dera.l bureau ; tate, county, municipal, and other 
governmental aO'encie ; and permittees and licen ees of the Federal 
Power Conuni ion. A major part of this cooperation i set forth 
below. 

Fedeml bureaus.- Water resources inve tiO'ations were conducted 
for the following Federal bmeaus: The Bm au of Biological urvey, 
the Soil Conservation ervice, and the Weather Bureau of the Depart­
ment of Agriculture; the Office of Indian Affair , the Bureau of 
Reclamation, and the ational Park ervice of the Department of the 
Interior; the Bureau of Pri ons of the Department of Justice; the 
Department of tate; the Federal Power Commi ion; the ational 
Resources Committee; the Tennessee Valley Authority; the Office of 
Chief of Engineers, the Mis issippi River Commission, and the 
Schofield Barracks of the War Department; and the Bureau of aval 
Ordnance of the avy Department. 

States .- Amounts agO'regating approximately $ 06 ,000 wer made 
available by tate and municipalities for cooper11tive wo,tcr-resources 
inve tigations. In addition to the data obtained as a result of this 
cooperation, other data having an estimated value of over $133,000 
were furni heel by individuals and other organizations. 

Permittees and licensees of the Fedeml Power Commission.- At the 
roque t of the Federal Power Commission, 30 engineers of the branch 
have been designated as representatJves of the Commission to perform 
such field work as may be assigned to them by the Commission. Tho 
operation of about 295 gaging stations was conducted by the branch 
or was performed by permittees and licensees under the supervision of 
the branch in connection with 115 projects of the Federal Power 
Commission. Engineers of the branch have had field supervision of 
operation under permits and licenses of the Federal Power Commission 
in connection with 155 projects. 

Division of Surface Water.- The division of smface water conducts 
investigations of surface water, which consist of the measurement of the 
flow of rivers in all the States, the District of Columbia, and Hawaii 
at selected gaging stations where the volume of water is measmed and 
records of stage and other data are collected. In this work 46 States, 
the Territory of Hawaii, several Federal bureaus, and several individu­
als cooperated in the mruntenance of the 3,831 gaging stations (of 
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which 2,616 are equipped with water-stage recorders) that were in 
operation at the end of the year. Records for about 113 additional 
gaging stations were received from Federal bureaus and from in­
dividua1s. There were 46,832 regular and 5,024 miscellaneous 
discharge measurements made dming the year. 

Division of G1·ound Water.- The division of ground water investi­
gates the waters that lie below the surface, in the zone of saturation, 
from which wells and springs are suppli ed; the source, occmrence, 
quantity, and head of thee waters; their conservation; their avail­
ability and adequacy for domestic, indm;trial, irrigation, and public 
supplies and as watering places for livestock and desert traveler ; and 
the methods of constructing wells and recovering water from them and 
of improving springs. The constantly increasing use of water supplies 
from wells is causing a greater demand each year for intensive studies 
of the quantities of ground water that are perennially available. 
Work was done in 34 States and in Guam, Hawaii, and the District of 
Columbia, nearly all in cooperation with Federal, State, Territorial, or 
local governmental agencies. 

Dming the yeaT about 100 technical reports or papers relating to 
grotmd water or reservoir sites were released to the public in printed, 
mimeographed, or typewritten form. Of special interest are the 
comprehen ive report on more than 1,000 thermal springs in the 
United States (Water- upply Paper 679- B), and the paper entitled 
"Some problems relating to legal control of u e of ground waters," 
which was pre ented at the annual meeting of the American Water 
Works A o iation and published in the journal of that association. 
The r port on wnter levels and IU'tesinn pressures in observation wells 
in different ection of the country in the calendar year 1937 is in 
press as Water- upply Paper 840. A comprehensive paper on methods 
for determining the permeability of water-bearing material is in 
preparation. 

Division of Quality of WateT.- The clivi ion of quality of water 
analyzes water from surfnce and underground somces with reference 
to the suitnbility of the water for indu trial and agricultw·a1 uses and 
for dome tic use (not relftted to questions of health) so far a such use 
is nfi'octed by the dis olved mineral matter. Ana1y es (partial or 
complete) of 2,474 snmple of water from surface and underground 
sources wore made in the laboratory in Wn h.ington, D. C., during the 
year. The analyse included some for many of the studies of ground 
water in the different tates and for mo t of the special investigations 
on water supplie for peeifte project . Close cooperation was con­
tinued with tho division of ground ·water in the study of problems 
relating to quality of grotmd wnter a.nd the preparation of the parts 
of ground-water reports that involve con ideration of the chemicnl 
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character of the waters. During the year the sections in five ground­
water reports concerning quality of water were reviewed. 

Studies of suspended and dis olved matter of the Colorado River 
and i ts tributaries were continued. The unpublished analyses for the 
different goging stations through September 30, 1937, were tabulated 
and the tables made available for public inspection in Washington, 
D. C., and in five of the urvey district offices in or near the Colorado 
River Basin. 

Studies of silt movement on seven demonstration projects of the 
Soil Conservation ervice of the Department of AgricultuTe, which 
were started as Fecler11.l Project 1 0 under an allocation of Public 
Works funds to he Survey, were continued. Summary reports of the 
results obtained from the beginning of the work through September 
30, 1936, were prepared and transmitted to the Soil Conservation 
Service. The reports contain analyses of the records and recom­
mendations for modifications of the work . 

During the year water analyses ·were made for the Conservation 
Branch and the Geologic Branch of the Survey, for the Office of Indian 
Affairs and the ational Park Service of the Department of the 
Interior, for the Department of Agriculture, for the Bureaus of 
Construction and Repair and of Y arc! and Docks of the avy 
D epartment, for the Public Health ervice of the Trea ury Depart­
ment, for the Architect of the Capitol, and for the government of the 
Di trict of olumbia. 

During th year fiv p11.per w r pr s nt d by members of the 
clivi ion before educational, indu trial, and scientific organization . 

Division of Power Resources.-The work of the division of power 
resources consisted of the compilation by States of informo,tion as to 
the co,pacity of water wheels in water-power plants of 100 horsepower 
or more as of January 1, 193 , on the basis of reports prepared by the 
Geological Survey's district engineers, thus providing a readily acces­
sible file of information of developed water-power plants in the United 
States. 

Assistance was furnished the Federal Power Commission in the 
preparation of a preliminary report on the use of power and its relation 
to water-power and fuel reserves requested by the President. 

Copies of published reports and references to published articles and 
reports on water power and allied subjects were compiled and fur­
rushed to the chairman of the committee preparing a report on the 
Nation's energy r sources, their prudent utilization and conservation, 
and their competitive relation to each other and to the economic 
structme, requested by the President. 

A study is in progress and will be concluded in the fiscal year 1939 
of the changes in the number, average capacity, average annual out-
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put, and average use factor of privately and publicly owned electric 
public-u tility power plants, based on records from 1920 to 1936. 

Division of Water Utilization.-The division of water utilization 
investigates problems of the utilization and control of the waters of 
streams and under the administration of the Conservation Branch 
performs work relating to supervision and investigation of these 
problems and to activities pertaining to power projects of the Federal 
Power Commission and of the Department of the Interior as conducted 
by the field organization of this branch. 

During the year the division has continued the investigations of 
water problems along the international boundary between the United 
States and Canada for the State Department and International Joint 
Commission. It bas also continued the supervision and coordination 
of the collection by the district offices of the divi ion of surface water 
of special stage and discharge information relative to recent outstand­
ing floods. Water-supply papers, including these special flood data 
with reference to the floods of January-February 1937 in the Ohio and 
Mississippi Basins, the flood of May-June 1937 in ew Mexico, and 
the floods of the winter of 1937-38 in California, have been submitted 
for printing or are in process of preparation. 

The division is conducting studies of the relations of rainfall, runoff, 
and other hydrologic factors to develop fundamental information con­
cerning the runoff characteristics of drainage are!ls and river systems. 
Such studies may be useful in appraising the practicability of flood 
control ~tnd water on ervation by construction of reservoirs, by the 
proper use of l ~tnd, and by other means, and in promoting better 
knowledge of tho adequacy of available water supplies for various 
kinds of use. 

The Water-Resources Branch is the authoritative collector of basic 
information regarding the stages and discharges of the rivers of the 
country. The interpretations by this division of data accumulated 
incidentally in the course of the peculiarly wide yet close study of the 
behavior of rivers and of such hydrologic phenomena as floods and 
droughts are a notable contribution to a body of scientific knowledge 
that will have wide practical n.pplications. 

WORK OF THE YEAR BY STATES 

The stren.m-gaging stations li ted under the different States are 
operated in part with funds appropriated to the Geological Survey, 
in part with fnnds furnished by States and municipalities in coopera­
tion with the Geological Survey, n.nd in part with funds furnished by 
other Federal bmeaus. 

Alabama.- Surface-water inve tigation were continued in cooperation with the 
State Geologist, and 43 gaging stations were operated. Funds were also con­
tributed by t he Mobile Army Engineer office and licensees of the Federal Power 
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Commis ion. Preliminary tests were made of 143 sample of well water from 
Coffee County in connect.ion with a study of tuberculosis by the Public Health 
Service of the Treasury Department. 

Alaska.- Analyses w re made of two w11ter samples from Mount McKinley 
ational Park, and sugge tions were made to the ational Park erv ice in regard 

to treatment of the waters for hotel use. 
Arizona.- Surface-water inve. tiga.tion were continued in cooperation with the 

State Water Commi ion, the State Water Con crvation District, and the Salt 
River Valley Water ers' Association , and 50 gaging stations were operated. 
Funds were al o contributed by the Federal Court Water Commissioner on the 
Gila River, the Bureau of Reclamation, and the Office of Indian AO'a irs. Report-s 
on ground water in the Avra-Altar alley and parts of the Gila and San imon 
valley were publi hed as Water- upply Paper 796-E and 796- F, and a report on 
grou nd water in the Holbrook region is in press a 'i ater-Supply Paper 836- B. 
Analy es were made of 10-day compo itcs of daily ample coli cted throughout 
the year from the Colorado River at Grand anyon and at Willow Beach. The 
silt load was mea ur d daily at gaging stations at both place . Samples from three 
spring near Tonto ational Bridge, 5 miles outh of Pine, were analyzed for the 
National Park ervice. 

Arkansas.-Surface-water inve tigations were continued in cooperation with the 
State Geologi t and the State Highway Commi sion , and 32 gaging stations were 
operated. Fund were also contributed by the Li ttle Rock Army Engineer office, 
the V\Teather Burea u, and li censees of the Federal Power Commis ion. Through 
cooperation with the State Agricultural Experiment Station the study of the 
annual pumpage and resultant fluctuations in ground-water levels was continued. 

California.- Surface-watcr investigations " ·ere continu d in cooperation with 
the State Department of Public Work·, the Metr polita.n Water Di trict of 
Southern California, the Ea. t Bay Municipal Utility D i trict, the Santa Clara 
Valley Conservation District, Stanford University, the cities of San Diego, San 
Luis Obispo, Santa Barbara, and Santa Cruz, and the counties of Lo Angele , 
Riverside, San Bernardino, Ventura, and Orange, and 284 gaging stations were 
operated . Funds were also contributed by the Bureau of Reclamation, and 
licen ee of the Federal Power Commi ion. Water levels were mea urcd in 
observation wells in different areas. The record for some w lis now covers a 
period of 34 year . Tests were made for the Office of Indian Affairs of three 
amples from Agua Caliente Hot prings near Palm Springs. 

Colorado.-Surface-water inve tigations were continued in cooperaLion with 
the tate Engineer, and 187 gaging stations were operated. A report on the arte­
sian basin of the San Luis Valley was published as a part of the report on the R io 
Grande Joint I nvestigation. Partial analyses were made of daily samples and 
composites of daily samples collected from the Colorado River at Grand Ju nction 
and from the Gunni on River at Grand Junct ion. 

Connecticut.- Surface-water investigations were continued in cooperation with 
the State Water Corum is ion , the cities of Hartford and ew Britain, and 35 gaging 
stations were operated. I n cooperation with the State Water Commis ion, and 
through the aiel of a W. P. A. project, exten ive records were obtained of water 
levels in observation wells and of the salt content of the water in wells ncar the 
coast . Field, laboratory, and office work were supervi ed for a W. P. A. project 
on the salinity of the Connecticut River, including the direction of the prcpara.Lion 
of a report (nearly completed) based on about 150,000 determinations of chloride 
in samples collected since the initiation of the project in 1934. 

Cuba.-Th.ree samples of surface water from near Guantanamo were analyzed 
for tbc Bureau of Yards and Docks of the avy Department with reference to the 
treatment of the water for a supply for the Naval Station. 
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District of Columbia.-Ground-watcr investigations were continued with special 
reference to pumpage and water levels. Analyses were made of a sample from 
a new well of the Department of Agriculture and of a sample from the Anacostia 
River at the intake entrance to the United States Capitol power pump house. 
Three ample for analyses were collected from wells at the District Training 
School at Laurel, :tvld., and recommendations made as to the treatment of the 
water. 

Florida.-Surface-water investigations were continued iu cooperation with the 
St.c'tte Road Department, Okeechobee Flood Control District, and the cities of 
Jacksonville a1 d T ampa, and 47 gaging stations were operated. Funds were al 0 

cont1·ibutcd by the Jacksonville Army Engineer office, and permittees of the 
Federal Power CommissiOn. G10und-water investigations were continued in 
cooperation with the State Geological Survey. Progress was made on the report 
on the area west of the Suwannee River, and studies were begun in the Jackso nville 
area, w}J.Cre the rate of pumping for industrial purpo ·es has recently been greatly 
increased. 

Georgia.-Surface-water i.nve tigations were continued in cooperation with the 
State Department of Natural Re ources, and 53 gaging .-tations w re operated. 
Funds were a lso contributed by the Mobile Army Engineer office and permittees 
of the Federal Power Commission . A report on the warm pdngs of the State was 
published as Water-Supply Paper 819. Analyses were made of 10-day composites 
of daily samples collected at six gaging stations. Single samples from river at 
other gaging tations \Yere analyzed, and sam ples were collected from 60 public 
water supplies, mo t of which were analyzed before the end of the year. Daily 
samples were collected at seven points on the Savannah River for the study of 
sali nity. 

Guam.-A report on the ground-water resources of the Island of Guam was 
transmitted to the Secretary of the Navy. 

Hawaii.-Surface-water and ground-water inve tigations were continued in 
cooperation with the Territory of Hawaii, and a total of 118 gaging statious were 
operated on the i lands of Kauai, Oahu, Molaka i, 1aui, and Hawaii . Several 
ground-water reports were relea ed during the year. A study of the avai lability 
of geophy ·ical methods in he ground-water work of the island was undertaken in 
cooperation with the g ophysical section of the geologic branch of the Survey. 
A report containing a detailed geologic map of Oahu is in pre as Bulletin 2 of the 
Territorial Division of Hydrography, and a report giving the records of the wells 
on Oahu is in press a Bulletin 4. Reports on the ground water in Maui and 
and Molakai ar in preparation. 

/ daho.- Su rface-waler inve igations were continued in cooperation with the 
State Department of Reclamation and the State Water Conservation Board, and 
293 gaging stations in Idaho and 2 in Brit,ish Columbia were operated. Funds 
were also contributed by the Department of tate. Compr hensiYe reports on 
the ground water in the nakc Riv r Pla.in and in the Mud Lake region arc in press 
as Water-Supply Papers 774 and 18. Water-level measurement,s were made in 
cooperation with the oil Cons rvation Service. 

lllinois.-Surface-waler investigations were continued in cooperation with the 
State Department of Registration and Education, and 45 gaging stations were 
operated. Funds were al o contributed by the Rock Island Army Engineer office. 

l ndiana.-Surface-water inve t igations were continued in cooperation with the 
State Department of Pu blic Works and the city of I ndianapolis, and 34 gaging 
stat ions were operated. Ground-water investigations were continued in coopera­
tion with the State Division of Geology in the tate-wide observation-well pro­
gram, and special attention was given to the Indianapolis area. 
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/owa.-Surface-water investigations were continued in cooperation with the 
State Geological Survey and the State Institute of Hydraulic Research, and 51 
gaging stations were operated . Funds were a lso contributed by the Rock I land 
Army Engineer office. I nv t igations were continued in cooperation with the 
Soil Conservation erv ice in a study of the effects of soil con rvation mea ures 
on the ground-water levels. 

Kansas.-Surface-water investigations were continued in cooperation wi th the 
State Board of Agriculture, and 52 gaging stations were operated. Funds were 
also contributed by the Kansas City and Litt le Rock Army Engineer offices and 
the Soil Con ervation Service. A State-wide study of ground-water r sources wa 
started in cooperation with he State Geological Survey. Mo t of t he work was 
done in the area occupied by the Equus bed , with specia l r ference to an improved 
water supply for Wichita. A prel iminary report on the ground-water supplies 
available for irrigat ion in Ford County was publi heel by the Un iversity of Kansas. 
The program of water-level measurements in the vicinity of Mankato was con­
tinued in cooperation with the Soil Conservation Serv ice. During the year 666 
samples for determination of the sil t load were collected from four stream at 
poi11ts near Ion ia and J ewell. The work on ilt movement on the Soi l Conserva­
tion Service project at Mankato was discontinued on Ju ne 30. 

Kentucky.-Surface-water investigations were inaugurated on April 1 in coop­
e ration with the State Department of Highways, and 32 gaging stations were 
being operated at the end of the year. 

Louisiana.-Surface-watcr investigation were continued in cooperation with 
the tate Un iversity, a 1d 3 gaging stations were operated. Funds were also 
contributed by the Mis issippi Ri ·er Commis ion . Cooperation was started with 
the State Geological Survey in a systematic tate-wide investigation of he 
ground-water resources, the first work being done in Rapides Parish. 

Maine.-Surface-water investigations were continued in cooperation with the 
State Public t ili t ies Commission, and 33 gaging stations were ope rated . 

Ma1·yZand.- Surfacc-watcr investigations were continued in cooperation with 
the State Geologist, the Washington uburban Sanitary Di trict, and the cities 
of Baltimore and ali bury , and 26 gaging stations were operated . An intensive 
study was made for the avy Department as to the quantity of ground water 
available in the vicini ty of Indian Head . 

Massachusetts.-Surface-water investigations were continued in cooperation 
with the State Department of P ublic Works, the tate Metropolitan District 
Commis ion, the tate Metropolitan District Water Supply Commi sion, and 
t he State Department of P ublic Health, and 35 gaging stations in Massachusetts 
and 1 in Rhode I sland were operated. 

11-fichigan.-Surface-water investigations were continued in cooperation with 
t he State Stream Control Commission, and 4 gaging stations were operated. 
Ground-water investigations were continued in cooperation with the State Geo­
logical Survey. All records obtained for observation wells since the beginn ing 
of the project in 1932 were prepared for publication. 

Minnesota.-Surface-water investigations were continued in cooperation with 
the State Division of Drainage and WaLers, and 212 gaging stations were operated. 
Funds were also contri buted by the Department of State, the St. Paul Army 
Engineer office, and the Biological Survey. 

Mississippi.-Surface-water investigations were continued in cooperation with 
the State Geological Survey, and 9 gaging staLions were operated . Funds were 
also contributed by the 1issi sippi River Commission. 

111issouri.- Surface-water investigat ions were continued in cooperation with 
the State Geological Survey, the State Highway Department, the State Park 
Department, and the cities of Joplin and Springfield, and 94 gaging stations were 
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operated. Funds were al o contributed by the Kan as City and St. Louis Army 
Engine r offices and the Soil Conservation Service. The observation-well program 
in the Tarkio area was continued in cooperation with the Soil Conservation 
Service. During the year 3,590 samples from streams in and near the Tarkio 
and Bethan y projects of the Soil Conservat ion Service were examined for silt 
content . 

. Montana.- Surface-water investigations were con tinued in cooperation with 
the State Engineer, and 147 gaging stations were operated. Funds were al o 
contributed by the Departmen t of State, the Kansa City Army Engineer office, 
and permittees of the F ederal Power Commission. A report based on a 10-year 
record was relea cd concerning the effects of the proposed storage in Flathead 
Lake on the ground-water levels at the head of the lake. 

ebraska.- Surface-water in vestigations were continued in cooperation with 
the tate Engineer , and 59 gaging stations were operated. Ground-water investi­
gations were continued in cooperation with the State Water Su rvey Department. 
The State-wide observation-well program was continued. The report on the 
geology and ground-water resources of south-central Nebra ka, with special ref­
erence to the Platte Ri ver Valley between Chapman and Gothenburg, wns pub­
lished as Water-Supply Paper 779. R eports on the ground-water cond ition in 
Keith County and in the Grand Island area were prepared, and work was started 
in Box Butte County . 

l\ evada.-Surface-water investigations were continued in cooperation with the 
State Engineer, and 11 gaging stations were operated . 

New Hampshire.- urface-water investigations were continued in cooperation 
with the State Water Reso urc s Board, and 29 gaging stations were operated. 

New Jersey.- Surface-water investigations were continued in cooperation with 
the ta te Water Policy Commi sion, the orth J er ey Di trict Water Supply 
Commis ion, and the D elaware Ri ver Joint Toll Bridge Commi sion, and 0 
gaging stations were operated. Funds were also contributed by the ew York 
Army Engineer office. Ground-water inve tigntions were continued in coopera­
tion wi th the tate Water Policy Commission. The program of ob ervation wells 
begun in 1923 was continued. A report on the water supplies from the No. 1 
sand in t he vicinity of Parlin wa published by the State as Special Report No. 7. 

ew .Mexico.-Surface-water investigations were continued in cooperation with 
t.hc tate Engineer, the Interstate tream Commission, and the Midd le Rio 
Grande Con ervancy Di trict, and 251 gaging tations were operated . Funds 
were al o contributed by th Office of Indian Affairs. Ground-water investigation 
were continued in co p ration with the tate Engineer and the Middle Rio Grande 
Conscr vl!,ncy Di trict. Investigations were in progress in regard to the salt-water 
cond it ions in the Carl l ad area, the shallow ground waters in the Roswell Ba in, 
and the ground-water conditions in the Middle Rio Grande area in relation to 
the surface wat r . A report on the ground-water conditions in the San Jose­
Bluewater Valley was made for the Office of Indian Affair . Reports on the 
origin of water in the Major Johnson Springs, near Carlsbad, and on the recharge 
of the shallow ground water in the R oswell Ba in were released in typewritten 
form. Reports on geology and ground water were published as parts of the report 
on the Rio Grande Joint Investigation. Analyses were made of 1 6 samples from 
the Rio Grande and tributaries and of 426 samples from the Pecos River. In 
Roswell analy s w . re made of 10-clay composites of daily samples from seYcn 
gaging stations. 

New York.- urfnce-water investigations were continued in cooperation with 
the State D epartment of Conservation, the State Water Power and Control 
Commission, the State Department of Public Work , the Black River Regulating 
Di trict, the Hud on River Regulating District, the Oswegatchie Riv r Improve-
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ment Commission, the cities of Albany and J amestown , the ew York City 
Board of Water upply, the Village of Os ining, and assau County, and 149 
gaging stations were operated. Funds were also contributed by tho Bi nghamton­
Pittsburgh, and Now York Army Engineer offices . Ground-water inve tigations 
were continued in cooperation with the State Wnter Power and Control Com­
m i sion and with Nassau and uffolk Countie . R cords of wells in Kings, uff­
folk, a au , and Qu ens Countie were published by the • tate as Bulletins GW- 3, 
GW- 4, GW- 5, and GW- 6. A r por t on the water supply of helter Island was 
r leased, and a study was made of the underflow of the Croton Valley below the 
dam. Paper on the methods u ed in the Croton in estigation and on the return 
of ground water u ed in ai r cond it ion ing and resultant temperature effects were 
pre ented for publication by the American Geophy ical nion . 

orth Garolina.- Surface-water i nve t igations wer continued in cooperation 
wi th the State D epartment of Conserva tion and D evelopm nt, and 96 gaging 
stations were op rated. Funds were al o contributed by the Tennes ee Valley 
Au thority, the oil Conservation erv ice, and permittees of the Fed ral P ower 
Commission. Ground-water investigations were continued in cooperation with 
Elizabeth City in a tudy of methods for overcomjng the clogging of well screens. 
The collection of water-level mea urements in wells has been continued. During 
the year 2,644 samples were collected for determination of silt in four streams 
near High Point, in connection with the operation of the Soi l Conservation Service 
demonstration project. 

North Dakota.- Surface-water inve tigation were continued in cooperation 
with the State Engineer, and 29 gaging station w re perated. Ground-water 
investigations were continued in cooperation with the State Geological urvey 
in a tudy of the Dakota artesian ba in and the e tabl ishment of a tate-wide 
observation-well program. 

Ohio.-Surface-water investigation were continued in cooperation with the 
Miami Conservancy District, the Musk ingum Watershed Conservancy District, 
and the city of Columbus, and 62 gaging stations were operated. Funds were 
also contributed by the Cincinnati, Huntington, and Pi ttsbu rgh Army Engineer 
offices. An investigation of ground-water supplie. of Butler and Hamilton Coun­
tie , in the Ci ncinnati area, wa continued in cooperation with those countie . 
A study was al o made of pumpage from wells in the v icinity of Canton . 

Oklahoma.-Surface-water investigations were continued in cooperation with 
the State Plann ing and Resources Board and Oklahoma City, and 27 gaging sta­
tions were opera ted. Funds were also contributed by the oil Con ervation 
Service, and the Little R ock Army Engineer office. Ground-·water investiga­
tions in cooperation with the tate Geological Survey were started, the first unit 
project being an in ve tigation of T exas County with special reference to ground­
water supplies available for irrigation . Water-level measurements were mad in 
the Sttllwater area of the Soil Conservation Service. During the year 22 s!'.mples 
were collected for determination of silt in three streams near Stillwater, Okla ., 
in connection with the Soil Conservation Service demonstration project at Still­
water. The silt measurements were discontinued December 31, 1937. P artial 
a nalyses were made of 64 samples from wells near Ponca Ci ty in connection with 
a study of the pollu t ion of ground water by waste from oil refinery operations. 
Analyses were made of six samples of ground and pond water used at zinc mines 
and mills. 

Oregon.-Surface-water investigations were continued in cooperation with the 
State Engineer and the cities of McMinnville and P ortland, and 200 gaging sta­
tions were operated. Funds were also contributed by the Portland Army Engi­
neer office, the Biological Survey, and permittees of the F ederal Power Commis­
sion . Ground-water investigations were continued on several projects in coopera-
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tion with the tate Agricultural Experiment Station and the tate Water Resourc 8 
Department. A report was released on water for domestic use in Colu mhia 
County. Reports were completed on the geologic features of the datn sites in 
the basins of the Nehaken , Rogue, and Willamette Rivers. Analyses were made 
for the National Park ervi ce of two samples of water from Oregon caves. 

Pennsylvania.- Surface-wa ter investigations were continued in cooperation 
with the State D epartment of Forests and Waters and the city of Harri burg, 
and 107 gaging stations were operated. Funds were also contributed by the 
Pittsburgh Army Engineer office, and permittees of the Federal Power Com­
miSSIOn . Ground-water investigations were continued in cooperation with the 

tate Topographic and Geologic urvey. The report on northea tern Penn yl­
vania was published by the State as Bulletin W-4, the report on south-central 
Penn ylvania i in pre ·s as Bulletin W- 5, and the repor t on north-central P nnsyl­
vania was completed a nd released in typewritten form. The coil ction of water­
level data wa continued. 

South Carolina.- urface-\mter investigations were continued in co peration 
with the State Highway D epar tm nt, the city of Spartanbu rg, and the town of 
Duncan, and 23 gaging tations were operated. Funds were also contributed 
by the Soil Con ervation Service. The study of ground-water levels in the 
Tyger Ri ver area of t he Soil Conservation er vice was continued. During the 
year ,532 sampl s were examined for sil t content, and three gaging stations were 
maintained on orth and South T yger Rivers, in connection wit h t he operation 
of the Soil Con ervation Service demonstration project at Spartanburg. This 
work on the project was discontinued June 30. 

South Dakota.-Surface-water inve tigations were continued in coop ration 
with the K ansas City Army Engineer offi ce and the Biological urvey, and 21 
gaging stations were operated. A report on the ground-water level near Huron 
in 1937 was included in Water-Supply Paper 40. 

Tennessee.- Surface-water iove t igations were continued in cooperation with 
the tate Divi ion of Geology, and 101 gaging stations wore operated. Funds 
were also contributed by the T ennessee Valley Authori ty and the Na hville Army 
Engineer offic . Records were obtained as to the pumpage and water levels in 
wells in Memphis. Preliminary te ts were made of 216 samples of well waters 
from Giles Count y in con nection wi th a study, by the Public Heal th ervice of 
the Tr a ury Department, of tuberculosis in that county. 

Texas.- urface-water investigations were continued in cooperation with the 
State Board of Wat r Engineers, and 93 gaging stations were operated. Funds 
were also contributed by the Little Rock Army Engineer office. An extensive 
program of ground-water inve t igations was conti nued in cooperation with the 

tate Board of Water Engin ers and the cities of Big pring, El Paso, Houston, 
and Lufkin. In tensive investigations were continued in the High Plains. A 
report on methods of locating alt-water leaks in water wells was publi hed as 
Water-Supply Paper 796- A, and a r port on ground water in Webb County was 
publi heel a Water-Su pply Paper 77 . Mimeographed or typ written reports 
were r leased on the ground-water r sources of the Balmorhea, Lufkin, and 
Bryan a reas and on the effects of pumping on water levels in the Houston area. 
Mimeograph ed r port.s were issued, givi ng there ult of the W. P. A. water-well 
and spring inventories in the counties of Wilson, Ector, Dalla.m, Coma.!, Burleson, 
Brazoria (west of the Brazos H.i v r), mith, Ru k, Lubbock, Leon, Karnes, 
Guadalupe, Lee, Knox, Glas!>cock, And1· ws ( outh half), Ea tland, La mb, Potter, 
Mi !land, Randall, Au ·tin, Coleman, helby, Colorado, Hale, Swi her, Parner, 
Panola, Refugi o and part of Goliad, Brown, De Witt, and Floyd . A stu.dy was 
begun of the ground waters in the coa tal and-dune region. A substantial con­
tribution in regard to the water levels in observation wells throughout T exas 
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was included in Water-Supply Paper 840. During the year 181 samples of water 
were analyzed. 

Utah.-Surface and ground-water investigations were continued in cooperation 
with the State Engineer, and 71 gaging stations were operated. Special atten­
tion was given to the fluctuations of water levels with precipitation and pumpage 
or artesian fiow and to the effects of the conservation program administered by 
the State Engineer. A report on the geology and ground-water resources of 
Ogden Valley was published as Water-Supply Paper 796- D. A report on the 
artesian water levels and interference between artesian wells in the vicinity of 
Lehi is ready to be published. Analyses were made of 36 composites of daily 
samples from the San Juan River near Bluff. The silt load was measured daily. 
Partial analyses were made of daily samples and of composit s of daily samples 
collected throughout the year from the Colorado River at Cisco and the Green 
River at Green River. 

Vermon/.- Surface-water investigations were continued in cooperation with 
the State, and 27 gaging tations were operated . 

Virginia.-Surface-water and ground-water investigations were continued in 
cooperation with the State Commission on Conservation and Development, and 
89 gaging stations were operated . Funds were al o contributed by the Hunting­
ton Army Engineer office. Work was done and a report released on arte ian 
water in Southampton, Sussex, and Isle of Wight Counties. The observation­
well program near Washington, D. C., which was begun ill 1928, was continued. 

Washington .-Surfaoe-water investigations were continued in cooperation with 
the State Department of Conservation and Development, the Inter County 
R iver Improvement Commission , the cities of Aberdeen, Everett, Seattle, and 
Tacoma, and Skagit and Whatcom Counties, and 104 gaging stations in Wash­
ington and 5 in British Columbia were operated. Funds were also contributed 
by the Department of State, the Bureau of Reclamation, the Office of Indian 
Affairs, the Soil Conservation Service, and permittees of the Federal Power Com­
mis 10n. Ground-water investigations wore begun in coopomLion wiLh Lhe State 
Department of Conservation and Development and the city of Tacoma. A 
progress report on the Tacoma area was released and work was started in the 
Spokane Valley. Records were obtamed on observation wells in the tate-wide 
program and in the Pullman area of the Soil Conservation Service. During the 
year 4,946 samples were examined for silt content from six point on streams in 
and near the Pullman demonstration area. 

West Virginia.-Surface-water investigations were contillued in cooperation 
with the State Geological Survey, the State Public Service Commission , and the 
State Water Commission, and 46 gaging stations were operated. Funds were 
also contributed by the Huntington and Pittsburgh Army Engineer offices and 
permittees of the Federal Power Commis ion. 

Wisconsin.-Surface-water investigations were continued in cooperation with 
the State Public Service Commission and the State Statutory Commission on 
Water Pollution, and 84 gaging stations were operated . Funds were also con­
tributed by the Biological Survey, the Soil Conservation Service, the St. Paul 
Army Engineer office, and permittees of the Federal Power Commission. Records 
of water levels in observation wells were obtained in cooperation with the State 
Conservation Department and with the assistance of the Soil Conservation Service. 
During the year 2,434 samples from streams near LaCrosse were examined for 
silt content in connection with the operation of the LaCrosse demonstration 
project of the Soil Conservation Service. 

Wyoming.- Surface-water investigations were continued in cooperation with 
the State Engineer, and 101 gaging stations were operated. Funds were also 
contributed by permittees of the Federal Power Commission . 
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CONSERVATION BRANCH 

The work of the Con ervation Branch involves smvey and inve ti­
gations precedent to an inventory of the water and mineral re omces 
of the public domain, supervision of private operations for develop­
ment of power and production of minerals from public and Indian 
lands and naval petroleum reserves, and supplying information and 
advice to numerou land-administrative agencies of the GovernmE-nt. 

These activities were maintained throughout the year, but not on 
the comprehensive and detailed basis that the work warranted be-

' cau e of the la k of adequate fund . Mineral production dming the 
year from public and Indian lands and naval petroleum reserves under 
supervision had an e timated value of $ ,500,000, and the revenue 
accrued therefrom amounted to about $9,750,000. Tbis sub tantial 
revenue i attributable both directly and indirectly to the upervi ion 
provided, the cost of which is meager compared with the income 
involved. 

Case pending in the branch at the end of the year decreased 16 
percent, though the annual volume of work increa ed 72 percent, 
largely as the result of cla ification of the statu of 7,697 oil and gas 
prosp cting permits tmder the art of August 26, 1937, a required by 
Departmental Order No. 1240 of December 23, 1937. Thi work wa 
accomplished by tho a signmentof a number of field engineer to Wash­
ington, with a con equent lo to field supervisory activities. Progress 
made on tmit plans placed the work on a current basis at the end of the 
year. A total of 1,637 plans of development and operation were re­
ceived during the year and at it clo e only eight of the e were awaiting 
original t clmi al con ideration in the branch. 

o e:xpcnditur were made from Public Works fund allotted for 
proj ts on "·hich the everal clivi ion of the branch had been engaged 
during tho preceding year, and th unexpended balance of such funds 
wa tran ferred back to the rational Indu trial R ecovery fund on 
March 2 , 193 

MINERAL CLASSIFICATION DIVISION 

The office activities of the m.ineral lassification clivi ion were di­
re ted in considerable part to determining the area subject to inclu­
sion in plans for unit or cooperative developm nt submitted by holders 
of Government oil and ga prospecting permits and lea es and to con­
sid ration and submi ion of reports on initial applications for oil and 
ga lease . 

In the aid of mineral clas ifica tion pertinent information relating to 
the occurrence of carbon dioxide aas in Colorado; of coal in Montann, 

ew Mexico, Oregon, Utah, and Wyoming; of oil and gas in Alabama, 
olorado, F lorida, Kansa , Louisiana, Missi ippi, Montana, ew 

Mexico, Oklahoma, South Dakota, ta.h, and Wyoming; and of 

104366--38----12 
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phosphate in Florida, Idaho, and WyominO' was obtained ei ther by 
the per onnel of the mineral . cla ifi ation di vi ion or tlu·ough the geo­
logic branch. 

In the routine work of th e clivi ion 7,621 ca. c. r quiring to hnical 
con idcration were di po ed of dminO' the fi cal year. 

In n.ddition to the pr ceding ' ork, revi ion of the definition of the 
known geoloO"ic tructuro of one producing oil and ga fi eld and the 
initial definition of another imilar field were prepn.rod and promul­
gated a follow : 

D efin itions of Known Geologic Structure, Fiscal Y ear 1938 

Sta te F ield Date pro· 
mulga ted Acres 

Colorado_ .. ____________________ ______ _ M ofTat •- -- -- ------ - ----- ---- - ---- -- - -- Dec. 17, 1937 4, 357 
Wyomins --- ----- -- ----- - -- ----- --- -- M U$krat_ ____ ___ __ ____________________ Doc. 29, 1937 1, 391 

1 Change in nau e. 

The aggregate area of th e out tanding definitions 
geologic structure of oil and gas fi lds on June 30, 193 
1,156,644 acre in alifornia, Colorado, Montana, 
North Dakota, Oklahoma, Utah, and Wyoming. 

WATER AND POWER DIVISION 

of the lmown 
, amom1ted to 

ew Mexico, 

The work of obtaining ba ic information as to the water-power re-
ource and torage po ibiliti of public land and f making it avail­

able for use in the admini tration of public-land laws and by F ederal 
and other agencies engaged in planning, coo tructing, and operating 
water-power project wa continued in the field, but on a small scale 
because of lack of fund . River utilization sul'veys covering 32 miles 
of streams and tributaries and detailed smvey at four dam ites were 
made. urveys of mineral lea eholds embracing an area of 12.5 
square miles were also completed. Work was continued in the office 
on the preparation of reports on geologic conditions at 61 dam sites 
examined in t he field during the next preceding y ar. 

Office activitie included action resulti.Jw in the add it ion of 97,5 3 
acres to out tanding water-power reserve in 9 public-land tate an d 
Alaska and the elimination of 5, 90 acres from such re erves in 6 
States, with a net increase of the total re erved area in 22 tates an d 
Alaska. to 6,675, 132 acres. The elimination of 1,995 acres from reser­
voir- ite re erves left a net total of 131 ,499 acres withdrawn. Field 
supervi ion , \vith the Water R e ources Branch , of power project for 
the Federal Power Commi sion involved investigations and r eports 
on 5 projects, supervision of construction and operation on 155 proj­
ects, and continuation of studies of cost accounting on 9 projects. 
Field supervision of power projects holding permit and grant from 
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the Depm·tment of the Interior involved 172 project, making a total 
of 327 projects for the Department of the Interior and the Federal 
Power Comrni sion. 

tatistics compiled by the clivi ion ~bow that the holders and users of 
rights-of-way granted by the ecretary of the Interior for power pur­
poses had, for the calendar year 1937, an aggregate installed capacity 
of 5,27 , 764 horsepower, including 3,644,006 horsepower at hydraulic 
plants and 1,634,758 Lor epower at fuel plants, and an aggregate 
energy generation of 14,040,649,490 kilowatt-hours, which is an in­
crea e of 22 percent over the production in the next precedina year. 
The energy generated by water power increased 2,124, 16,095 kjlo­
watt-hom , or about 21 percent, and that generated by fuel incr a ed 
447,452,772 kilowatt-hour , or about 32 percent. Revenues accruing 
to the Government from those grants aggregated 249,025 from 1912 
to 1937, and $15,325 additional bas been a se sed for the calendar year 
193 . Payments for illlauthorized occupancy of public lands by 
power proj ct prior to the issuance of license therefor by the F deral 
Power Commis ion amount to $104,667 additional. 

MINING AND OIL- AND GAS-LEASING DIVISIONS 

Tho work of the mining and oil- and gas-leasing ruvi ion consists 
of in pectional and regulatory upervi ion of mineral prospecting and 
development on public land, Indian hmd, and naval petroleum 
re erve . 

The mining clivi ion is charged with upervision of all operations 
for tb eli covery and dovolopment on public land of deposits of coal, 
pota ium, odium, pho phato, and oil shale; in Jew Me:x.'ico and 
Loui iana of ulpbur; on certain land grant of gold, ilver, and mer­
cury; m1d on re tri ted allotted and tribal Indian ~and of al,l minerals 
except oil and ga . This upervi ory and regulatory work during the 
fi cal yom· ' a a compli bed tlu-ough L\: fi ld offices at Denver, 

olo.; Billing , tiont.; Carlsbad, . Mex.; McAle ter and Mi8Jlli, 
Okla.; and alt Lake ity, ta!J; and tbJ·ough a cooperative flgree­
ment approv d May 4, 1935, with the Department of Mine , Territory 
of Ala ka. 

Tho work of the oil- and ga -lea ing division include inspectiona.l 
and regulatory uporvision of a.ll operation for the discovery, develop­
mont, and production of petroleum and natural ga on public land of 
the nitod tate , on naval petroleum reserves, and on all Indian 
land ubje t to departmental jUJ'isdiction, both tribal and allotted, 
except the Osag Re ervation, Okla. The work wa accompli bed in 
the fiscal year 193 through the agency of the 15 field offices and ub­
offices at Taft, Calif.; Roswell n,nd Farmington, . Mex.; Tulsa, 
Oklahoma City, Holdenville, and Drumright, Okla.; Wichita FaJl. , 
Tex.; Denver, Colo.; Casper, Midwest, and Thermopolis, Wyo.; 
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Billing and Great Fall , 1Iont.; a.nd Salt La.ke City, Utah. Dming 
the year the territorial d linea.tion of the three supervisory districts 
wa. changed and a fourth supervisory district crea.ted with head­
quarters at Roswell, . Mex. 

Public land.-The number of publ~c-land properties under uper­
vi ion of the mining clivi ion at the end of the fi cal year 1938 was 
743, a decrease of 27 from June 30, 1937. Coal properties in 14 
States and Alaska decreased 31, to 626; potash properties in 3 States 
decreased 5, to 34 in 2 States; sodium properties in 9 States increased 
5, to 49 in 8 States; phosphate properties in 4 Sta.tes decreased 4, 
to 7 in 3 States; sulphur properties in 1 State increa od 9, to 27; 
and the 1 oil-shale lease was canceled. The reduction in coal proper­
ties resulted indirectly from the Secretary's instructions of January 
24, 1934, and that in potash properties from the Secretary's order 
914 of April5, 1935. Senate Resolution 298, approved June 16, 1938, 
restricted fmther issuance of pho phate leases. In prospecting for 
the above-named minerals nine bore holes were drill d during the 
year. 

Accidents to employee working in mines under departmental lease 
are generally fewer than in competitive mines not on Government 
land, and it is gratifying to note that of the 28 award to coal mines 
by the Joseph A. Holmes Sa.fety A sociation for the calendar year 
1937, four were made to departmentalle see . The u e of saf ty ap­
pliances and safety clothing i increasing generally throughout mines 
on Government land. 

The number of public-land propertie under supervi ion of the 
oil- and ga.s-leasing divi ion decreased 4.9 percent to a. total of ,605, 
involving 11 ,749,396.98 a.cres in 18 States and Alaska. 

A substantial part of the time of the per onnel of the divi ion wa. 
devoted to assisting oil and gas permittee in fulfilling departmental 
requirements for the submission of unit or cooperative plans of 
operation and development and to reviewing and revi ing the engi­
neering and royalty features of such pla.ns after their submis ion. 
Approximately 7, 00 out tanding oil and gas prospecting permits 
were classified und er the various extension provisions of the act of 
August 26, 1937 (50 Stat. 842). At the end of the fiscal year 193 
a total of 1,637 plans of unit or cooperative development for oil or 
gas pools, fields, or areas involving public land had been filed with the 
Geological Survey, of which 91 had been given final approval by the 
Secretary o£ the Interior, 1,492 had been rejected, withdrawn, or 
suspended, and 54 were pending final action, including 8 which were 
awaiting technical consideration in the Conservation Branch. 

Drilling activity Oil public land during the fiscal year 1938 included 
the commencement of 362 new wells and the completion of 408 wells, 
of which 316 were rated as productive of oil and gas and 92 as barren. 
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The total number of wells under supervision on June 30 1938 was 
8,339, including 4,334 capable of oil or gas production. 'Prod~ction 
of petroleum from public land in 1938 was substantially greater than in 
other recent years; production of gas was appro.:\:imately the same a 
in 1937 ; production of natural gasoline was substantially less than in 
other recent years. 

Indian land.- The number of Indian-land properties under uper­
vision of the mining division during the fiscal year was 235 in 9 
States . These properties involved 44 lead and zinc leaseholds in the 
Quapaw R eservation, Okla., with aggregate royalty accruals of 
$487,339.50, a decrease of 14.25 percent from the preceding year; 
54 coal leaseholds on segr gated Choctaw and Chicka aw Jan I and 
re tricted allotted land in Oklahoma, with an aggregate production, 
decreased from 527,579.75 ton in 1937 to 2 9,089.10 tons in 1938, 
and revenue accruals from royalties, bonuses, and sale of coal lands 
amounting to $73,080.30; 1 asphalt lease on segregated land in Okla­
homa; and 136 properties in 9 western States, of which 13 were 
agency coal mines, 12 coal les ees, 63 individual Indian coal mines, 
and 48 metalliferous leases an d nonmetalliferous leases other than 
coal leases. 

Oil and gas supervision involved 5,382 leaseholds, 4,407 wells, and 
aggregate bonus, royalty, and rental accruals estimn,ted at $2,500,000 
for Indian beneficiaries in 11 States and 31 different tribe . The 
cooperative duties involved royalty accounting, appraisals of bonuse , 
royalty offers, and pollution damages, a i tance to lessees of Indian 
land on operating problems and in the preparation of unit plans of 
development, and as i tance to agency official and tribal council 
on t chrucal pha e of leasehold development and administration . 

aval petroleum 7'eSe7'Ves.-On behalf of the avy D epartment uper­
vision was continued during the fi cal year over operations fo r the 
production of oil and gas within a al Petroleum Reserve Nos. 1 
and 2, in alifornia, and for the con ervation of shut-in production 
within aval P etroleum R eserve o. 3, in Wyoming. Production 
from 519 wells on the reserves aggregated 4,238,533.36 barrels of 
petroleum, 2,395,996,000 cubic feet of natural ga , and 10,581,504 
gallons of natural gasoline and bad an aggregate royalty value of 
$1,020,444. 4. 

SUMMARY OF FIELD ACTIVITIES, BY STATES 

Alabama.- I nvestigated oil and gas prospecting operations throughout t he 
State in aid of mineral classification. Supervised one coal lease on public land. 

Ala ka.- upervi ed 1 power project, 2 leases, 10 prospecting permits, and 4 
li censes for coal, and 147 pro pecting permits for oil and ga on public land .. 

Arizona.- Supervi ed 24 power projects, 3 prospecting permits for coal and 
7 for sodium, 3 lea es an d 66 prospecting permits for oil and gas on public la~1ci, 
7 I ndian agency coal mines, and 11 asbestos leases and 1 gold lease on I ndtan 
land. Exam ined 3 vanad ium lea. e applica tions on Indian land . 
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A1·kansas.-Supervised 1 power project and 9 prospecting permits for oil and 
gas on public land. 

California.- Supervi sed 92 power project , 3 prospecting permits for coal and 
27 for sodium, 1 sodium lease, 2 pota h leases, and 240 leases and 1,037 prospecting 
permits for oi l and gas on public land, 1 coal lease and 3 gold leases on Indian 
land, and 22 oil and gas leases on naval petroleum re erves . 

Colomdo.- I nvestigated occurrence of carbon dioxide gas in the Black Canyon 
area, Delta County. Supervised 16 power projects, 96 lea es, 32 pro pecting 
permits, 11 licenses, and 4 awarded lease applications for coal, 1 sodium lease, 
and 35 leases and 638 pro pecting permits for oil and gas on public land, and 
1 coal lease, 1 vermiculite lease, and 5 oil and gas lea es on Indian land. 

Floricla.-Investigated phosphate and oil and gas prospecting operations 
throughout the State in aid of mineral classification . Examined one tract in 
Suwannee County, one tract in Glade Coun ty for purposes of mineral cla iii­
cation, and an area in Monroe County involving reported oil and gas occurrences. 

I daho.-In cooperation with the Geolog ic Branch initiated investigations of 
phosphate deposits in eastern Bonneville County. Supervised 40 power projects, 
1 lease and 17 prospecting permits for coal, 2 phosphate leases, and 69 prospecting 
permits for oil and gas on public land. 

Kansas.-Investigated oil and gas prospecting operations in western Kansas 
in a id of mineral classilication. Supervised 5 leases and 1 prospecting permits 
for oil and gas on public land. 

Louisiana.- Investigated oil and gas prospecting operations throughout the 
State in aid of mineral clas ification. Supervised 22 leases and 3 prospecting 
permits for oil and gas on public land. 

Mississippi.-Investigated oil and gas prospecting operations throughout the 
State in aid of mineral classilication. Supervised 1 power project and 1 lease 
for oil and gas on public land. 

Montana.-For the Office of Indian Affairs examined a location in Flathead 
Ri ver, ncar Polson, Mont., for rock foundaLiou for irrigaLion pump site. Ex­
amined two tracts of land in Cascade County for purposes of min ral classification. 
In cooperation with the Geologic Branch continued structural and stratigraphic 
investigations in the Little Rocky Mountains area, Phillips and Fergus Counties. 
Ini tiated an investigation of the coal resou rces of the Otter Creek di trict and 
Big Horn, Powder River, and Rosebud Counties. Made field investigation and 
prepared report on foundation for a pipe line. Supervised 39 power projects; 
91lea es, 21 p rospecting permits, and 42 licenses for coal; 7 phosphate lease ; 127 
leases and S27 prospecting permits for oil and gas on public land; and 2 Indian 
agency coal mines, 7 coal and 3 silver-lead-gold leases, 1 bentonite lease, and 50 
oil and gas leases on Indian land. 

Nevada.-Supervised 26 power projects, 5 coal prospecting permits, 1 phos­
phate lea e, 6 sodium permits, 1 potash permi t, and 68 pro pecting permits for 
oil and gas on public land, and 11 marl leases on Indian land. 

N ew 1\lfexico.- Continued an areal, stratigraphic, and subsurface structural 
investigation in Lea and Eddy Counti s for purposes of mineral classification. In 
cooperation with the Geologic Branch continued investigations of the coal resources 
and oil po. si bilities of the east side of the San Juan Basin, including the Lum­
barton and Monero districts, Rio Arriba County. Made additional stud ies of 
Dead Man's Wash erosion area. Super vi ed 3 power projects, 24 leases, and 20 
prospecting permits for coal, 10 permits for sodium, 9 leases and 27 p rmit for 
potash, 27 sulphur permits, and 286 leases and 1,689 prospecting permits for oil 
and gas on public land, and 6 agency coal mines, 2 coal leases, 63 individual 
Indian coal mines, and 5 oil and gas leases on Indian land. 
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orth Dakota.-Supcrvised 66 lease , 1 prospecting permit, and 21 license for 
coal , 4 permit for sodium, and 4 leases and 23 pro pecting permits for oil and 
gas on public land. 

Oklahoma.- Im·estigated oil and gas prospecting operations in western Okla­
homa in aid of mineral classification . Supervi ed 3 power projects, 15 lea e and 
87 prospcctiJ1g permits for oil and gas on public land, a nd 30 leases, 23 mining 
permit leases, 1 1 asecl purcha ed t ract, 7 unlea ed purcha cd tracts, and 1 tem­
porary mining permit for coal, 1 a phalt lea c, and 1 right-of-way lease on segre­
gated tribal and r trictccl allotted Indian lands, 44 zinc-lead lea es on Quapaw 
Ind ian Janel , and 5,265 oil and gas lea es on I ndian land. 

Oregon.-Examincd 1 t ract of land in Clatsop County for purpo es of coal 
classification. Supervised 37 power projects, 1 1 ase and 2 prospecting permits 
for coal, 1 oil-shale lea e, and 1 lease and 69 prospecting permits for oil and ga on 
public land. 

South Dakota.- Completed a stru ctu ral and stratigraphic in vestigation of the 
Gustave district in Butte nod RardiJ1g Counties. Supervised 5 lcnse and 3 pros­
pecting permits for coal and 46 pro pecting permit for oil and gas on public 
land, and 6 oil an d gas leases on I nd ian land. · 

Utah.-ln cooperation with the Geologic Branch continued structural and 
stratigraphic invc tigations of the Henry Mountains area, in Wayne and Garfield 
Coun t ic , and the Strawberry Valley quadrangle, in tab and Wa atcb Countie . 
Surveyed 6 square m iles of mineral leaseholds. Supervi ed 16 power p rojrcts, 
52 leases, 43 prospecting permit , and 3 licenses for coal, 4 sodium permits, I 
phosphate lease, and 39 lea es and 7 pro pecting permits for oil and gas on public 
land. 

Washington.-Completed 32 miles of river-utili zation surveys and surveyed in 
detail 4 dam sites on Tolt Ri ver. Supervised 21 power project , 1 lease and 12 
prospecting permits for coal, 1 odium permit, and 8 prospecting permit for oil 
and gas on public land, and 5 silver-gold leases, 6 tung ten I ascs, and 1 oil and 
gas lea e on Ind ian land. 

Wisconsin.- upervi ed 1 power project. 
TITyoming.- I nitiat d topographic, t ru ctu ral, and stratigraphic investigations 

of th Lance Cre k oil and gas fi eld, in iobrara County. Completed a structural 
and stratigraphic invc tigation of the Mu krat ga field, in Fremont County, and 
continu d structural inve t igations of the Dewey and Mule Cre k areas, in Weston 
County, for purposes of min raJ classification. Examu1ed two tracts of land in 
Lincoln County for purposes of coal clas ification. I n cooperation with the 
Geologic Branch, continued inve Ligations of phosphate deposits iJ) northern 
Lincoln County. Completed structu ral and stratigraphic investigations of the 
Cody-Pitchfork d istri t, in P ark County, continued imilar investigations of the 
east id of the Big Horn Basin, in Big Horn County, and initiated similar inve ti­
gaiions of the ho hone d istrict, in Park County. urvey d 6.5 square miles of 
mineral lea cholds. upervi cd 6 power projects, 61 leases, 53 pro pccting per­
mits, and 22 licenses for coal, 2 permits for sodium, and 520 lea es and 1,626 
proRp cting permits for oi l and ga. on publ ic land, and 41 oil and gas lea cs on 
Ind ian land. P rformcd technical uperv i ion at Emergency Cons rvation Camp 
85 , establish cl for conserving coal deposits. 

WORK ON PUBLICATIONS 

Texts.- The book publications of the year numbered 56 in the 
regular series and 23 pamphlets and circu lars for adrninistra.tive use. 
The total number of pages was 8,910. Be ides these printed publica­
tions 24 brief pa.pers were issued in l1l.imeographed form as memoranda 
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for the pre s or as informative circulars. During the year, 19,857 
pages of manuscript were edited and prepared for printing, 2,537 
galley proofs were read, and 9,714 page proofs were revised . Indexes 
were prepared for 4 7 publications, covering 7,386 pages. Copy and 
proof or stencils for 252 pages of multiO'raph or mimeograph matter 
wore read. During the year, 7 5 foreign letters , in G rman, French, 

panish, Italian, and Portuguese, were tran lated . 
fllustmtions. - Th e section of illustrations prepared 1,657 drawings 

and photographs, transmitted 722 illu trations to accompany 32 
reports, received and examined 1,009 proof , and examined 60 edition 
print . 

Geologic map editing and drajting.- The geologic map of the Front 
Range, Colo., a.ccompanied by a geologic legend, was prepared for 
engraving, and proof of the map and legend were read. The map is 
ready for transfer to printing plates. Color scheme for the map was 
prepared. A total of 1 2 illustrations, comprising geologic maps, 
sections, and diagrams, were drawn in the section to illustrate scientific 
papers of geologists. The drawings for 22 papers were edited , and 
proofs of 24 geologic maps and sections were read and corrected. 

Distribution.-A total of 559 publications, compri ing 56 new books 
and pamphlets, 106 new or revised topographic and other maps, 205 
r printed topographic and other maps, and 192 advance sheets were 
received during the year. A number of special pamphlet and forms 
for admini trat.ive u e were al o delivered and distributed. The total 
units of all publications rocci ed numbered 126,832 books and pam­
phlet and 943,340 topographic and other maps, a grand total of 
1,070,172 . The di-vision distributed 112,010 books and pamphlets, 
2,943 geologic folios, and 770,234 maps, a grand total of 885 ,187, of 
which 2,871 folios and 617,803 map were sold. The net proceeds 
(gro collections less copying fees and amounts refunded) from the 
ales of publications were $3 ,832.79, including $3 ,307 for topographic 

and geologic maps, and $525.79 for geologic folios. In addition to 
this $9,877 .92 was repaid by other establishments of the Federal 
Government at whose request maps or folios were fmni shed. The 
total receipts, therefore, were $48,710.71. 

Engraving and printing.-During the year 86 newly engraved topo­
graphic maps, including 3 revised maps, were printed, and also 24 
special map , making a total of 110 new maps printed and delivered. 
Of the newly engraved maps 59 were completed tmder the Public 
Works allo tment. Corrections were engraved on the plates of 256 
maps. R eprint editions of 190 engraved topographic maps and 12 
photolithographed State and other maps were printed and delivered. 
In addition, 73 new topographic maps had been engraved and were 
in press June 30, including 53 under Public Works allotment, and the 
engraving of 111 other new topogrn.ph ic maps was in hand, including 
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54 under Public Works allotment. Of new and reprinted maps, 312 
different editions, amounting to 822,475 copies, were delivered . 

A large amount of work was done for 72 other units of the Govern­
ment and tate governments, and the charges for it amounted to 
about $195,000, for which the appropriation for engraving and print­
ing geologic and topographic maps was reimbursed. 

Transfer impressions numbering 445 were made dming the yea.r, 
and the amount turned over to miscellaneous receipts was $54 .20 . 

Of topographic maps and contract and miscellaneous work of all 
kind, a grand total of 4,331,170 copies were printed and delivered. 

The photographic laboratory made 8,772 negatives (including 3,901 
wet plates for photolithograph , 653 wet plates for photographic 
prints, 54 paper negatives, 1,426 dry plates, 521 lantern slides, 230 
half-tone negatives, and 1,987 field negative ), 14,848 prints (includ­
ing 1,302 maps and diagrams, 14 celluloid positives, 12,949 photo­
graphs for illustrations and records, and 449 bromide enlargement ), 
3,500 zinc plates, 309 intaglio etchings, and 10 celluloid prints, and 
mounted 2,052 prints . 

LIBRARY 

The total number of books and separate items circulated by the 
library amounted to 46,000. Books borrowed from other librarie 
for the use of the Geological urvey numbered 27, and books loaned 
to other libraries numbered 1,469. 1ore than 21,000 new books, 
periodicals, maps, and other items were receive l and more than 
8,000 new cards were filed in the cntalog. 

About 1,400 books were bound at the Government Printing Office 
at a co t of more than 7,000, which just about covered the binding 
of the new acquisitions of the year. 

The bibliography of orth American geology for 1935-36 was 
publi heel as Bulletin 892. 

APPROPRIATIONS A ND EXPENDITURES 

The appropriation made directly for the work of the Geological 
ur ey for the fiscal year 1938 included 10 i tems, amounting to 

$2,927,000, of which $67, 22.69 remained unobligated on June 30, 
193 . In addition, $6,500 was allotted from the appropriation for 
contingent expens s of the Department of the Interior for miscel­
laneous supplies. 



Financial Statement of the Geological Surve y fo r the Fiscal Year 1938 

Salaries. _______ __ • __ • __ ___ ________ _____________ _____ __ ___________ __ 
Topographic surveys __________________ _ ------ __________ --------- - --
Geologic sur veys ____ _________ ----- - - _____ __ ______ _ ------- _____ _____ 
AJaskan mineral resources ______ _____ ------ _____ -----------. __ . ____ 
Gaging streams ____ ------ _____ ____ _______ __ __ --- - ---- ---- ---- ______ 
Classification or lands ___ __ __ ----- -- __ ----- ------------------ _______ 
Printing and binding __ --------------------------------------------
Preparation or illustrations ______ __ ___ -- -- -- __ ----_---.-- --------- __ 
Geologic and topographic maps ________________ ______ _________ _____ 
Mineral leasing _________ --- --- _________ ---------------- ___ - --- -----

T otaL----- - - ---- ---- ---------------- - ---------------- ---- ---

Central Valley reclamation project, California (reimbursable) 
(transfer to Geological Sur vey), 1938·-- --------- - ----------------

Flood control, general (transfer to Interior, Geological Survey, Act 
Aug. 9, 1937). --- --- -- - --- --- -- - ------------------ --- --- -- __ __ ____ 

F lood control, Mississippi River and tributaries (transfer to In-
terior, Geological Sur vey, Act Aug. 9, 1937) ______ _______ ________ _ 

Irrigation, Indian reservations (reimbursable), (transfer to Oeo-
logical Sun•ey, Act Aug. 9, 1937), 1938------- ----- --------------- -

Mai ntenance and improvement or existing ri ver and harbor works 
(transfer to Interior, Geological Survey, Act June 22, 1936) ______ _ 

Mai ntenance and improvement or existing river and harbor works 
(transfer to Interior, Geological Sur vey, Act Aug. 9, 1937) _____ ___ 

Mai ntenance, Wapato irrigation nod drainage system, etc
0 

Yakima 
Reservation, Wash. (receipt limitation) (transfer to eological 
Survey, Act Aug. 9, 1937), 1938·-------- - --- --- - - --- -- -- ---- - -----

National Industrial Recovery, Interior, Indians (transfer to Oeo-
logical Survey, Act June 22, 1935) , 1933-39 __ __ ____________________ 

National Industrial Recovery, Interior, Geologica l Survey, 1933- 39_ 
National Industr ial Recovery, National Resources Committee, 

Inter ior, Geological Survey, 1933-39 __ __ ----- - -- ______ --- - ------ __ 
Operation and conservation or naval petroleum reserves (:'-.'avy 

transfer to Interior, Oeolofacal Survey, Act Aug. 9, 1937) , 1938 __ __ 
Public Works Administrat on, allotment to Inter ior, Geological 

Sun •ey, 193.;-.39 ____________ ______ _____ --- - - - _ - - - - - -- _____ ________ 

s 
T 

T 

w 

w 

pervising mining operations on leased Indian lands (transfer to 
:leological Sun •ey, Act Aug. 9, 1937) , 1938------ - - ----------------
mnessee Valley Authority fund (transfer to Interior, Geological 
lurvey, Act Aug. 9, 193n, 1938---- - -- ---------- --- -- ------ - ------
'nnessee VaUey Authority fund (transfer to Interior, Geological 
lurvey, Act June 22, 1935L- - - - - --- - ----- - --- - - - --- -- ---- --- -- ---
aterways Treaty, United States and Great Britain (transfer to 
[nterior, Geological Survey, Act Ju no 16, 1937), 1938--- - - - --- - - ---
orking fund , Department of t he Interior (transfer from Arm y 
B:ngincers to Geological Survey, ror topographic mapping, fiscal rear 1935) __ _______________________ ---- - --- - ____ ___ ___ __________ __ 
orking fund, In terior, Geological Survey (Agricultu re, coopera-
;ive construction or rural post roads> -- -- - ------ - - ----------------
orking fund, Interior, Geological Survey (Agriculture, highway 
'unds, Act or June 16, 1933, National Industrial Recovery) _______ 
orking fund, Interior, Geological Survey (War, ri vers and bar-
~orsl-------------------- - - -- - - - - ------------- -- - - --- - - --- - - - - ____ 

Transfer totaL ___ ____ __ __ __ ------ -- ------ -- ----.- --- . --------

Orand tota.L. _____ --- ------ ___ ____ _ --------- --------- - .- _ ---

Funds avai lable 

Repayments and ad just-
Amounts I ments 

appropriated 
or transferred I 

Made 'l'o be made 

$140, 000. 00 $227. 67 ------------
650,000.00 325, 730. 16 $51 , 603.71 
500,000.00 19,814.95 8,517. 74 
60,000.00 159.44 -- ---- ------

900,000.00 387, 501. 82 150, 783.91 
100,000. 00 1, 348. 36 534. 34 
120,000.00 ---- -- ------ ------------
22,000.00 --- --- ------ -- --- ----- --

120,000.00 160,349.20 41, 170.71 
315,000.00 20,242.77 I, 698.24 

•2, 927, 000. 00 915,374.37 254, 308.65 

20,000.00 --- ------ --- ------------
4, 000.00 --- ----- ---- --- --- --- ---
4, 000.00 ------ --- --- ------------

15, 750. 00 ------ ------ ------- -----
• 8, 106.98 3. 73 --- -- -------
62,670.00 36. 23 ------------

500.00 --- ------ --- ----- --- -- --
• 357. 82 ------ ----- 29. 88 

'93, 524.89 1, 504.90 18.58 

• 1, 393. 22 ------ ------ ------- -----
40,000.00 3. 91 -- ------ ----

d 300, 892. 72 5 212.92 1, 410. 12 

so, 000.00 230.68 176.34 

119,889.49 913.68 31.66 

• 3, 155.39 2, 082.60 ----- -------
48, 500.00 ------------ -- --- --- ----

• 10, 702. 40 -- ---------- 24. 16 

• 38, 456. 72 778.58 1, 066. 63 

/34, 402.9 1 2, 683. 32 --- -- --- ----
• 168. 15 9. 45 ----- -------

886, 470. 69 13,460.00 2, 757. 37 

3, 813, 470. 69 928, 83•1. 37 257,066. 02 

Disburse-'I'otal ments 

$140, 227. 67 $140, 224. 69 
l , 027, 333. 87 973, 636.03 

528,332.69 5 11, 084.36 
60, 159.44 47, 748. 21 

l, 438, 235. i3 1, 382,412.3 1 
101,882.70 98, 237. 79 
120,000.00 18,335. 64 
22,000.00 21,979. 42 

321,519.91 287,092.05 
336,941.01 330,949. so 

4, 096, 683. 02 3, 812, 300. 30 

20,000.00 ---------- -- --
4, 000. 00 1, 707. 05 

4, 000.00 2, 847. 13 

15, 750.00 9, 447. 19 

8, llO. 71 7, 414.39 

62, 706. 23 38,357. 50 

500.00 147.36 

387. 70 275. 41 
95,048.37 79, 442.05 

l , 393.22 l, 146. 91 

40,003. 91 39,934.53 

307, 515. 76 195, 4SO. 91 

so, 407.02 so, 219.81 

120,834.83 101,647. 12 

5, 237.90 5, 233. 24 

48,500. 00 33, 529. 83 

10, 726.56 4, 571. 71 

40,301.93 21, 168.04 

37,086. 23 13,692. 13 

177. 60 177.60 

902,688.00 636, 439.91 

4, 999,371.08 4, 4-18, 740. 21 

Obligations 

I 
Balance Outstand - , 

ing liabili- 'rota! 
ties 

---

--------- --- $140,224. 69 $2.98 
$41, 693.88 I, 015, 329. 91 12, 003.96 

7, 723.36 519,407. 72 8, 924.97 
10,417.95 58, 166. 16 1, 993.28 
28, 190. 34 I, 410,602. 65 27,683.08 

956.84 99, 194. 63 2, 688.07 
95,664.36 114,000.00 6,000. 00 

1.50 21, 9SO. 92 19. OS 
26,309.65 313,401. 70 8, 118.21 
5, 602. 15 336,551.95 389.06 

216, 560. 03 4, 028, 860. 33 67,822. 69 

754.99 754 . 99 19, 245.01 

25.00 1, 732.05 2, 267.95 

1, 046.38 3, 893.51 106.49 

5, 948. 42 15, 395.61 354. 39 

602. 48 8, 016.87 93.84 

14, 521.99 52,879.49 9, 826. 74 

352. 64 500.00 --- ----- ----
30.00 305.41 82.29 

4, 494. 72 83,936. ii II , 111.60 

.91 l , 147.82 245.40 

3. 40 39, 937. 93 65.98 

6, 555. 76 202 036. 67 105 479. 09 

179.80 so, 399.61 i . 41 

12, 483.66 114, 130.78 6, 704.05 

------------ 5, 233. 24 4. 75 

13, 170.08 46,699.91 l , 800.09 

219. 16 4, 790.87 5, 935.69 

------------ 21 , 168.04 19, 133.89 

------------ 13,692. 13 23,394. 10 

---- --- -- --- 177. 60 ------- --- --
60, 389. 39 696,829.30 205,858. 76 

276,949. 42 4, 725, 689. 63 273, 681.45 

• In addition to these appropriations there was an allotment or $6,500 fo r miscellaneous supplies from the appropriation ror contingent expenses or the Department or the 
Interior. 

• Balance unobligated on June 30, 1937, and continued available for expenditure during the fiscal year 1938. 
• or the balance or $161 ,524.89 remaining on June 30, 1937, $68,000 bas been rescinded. 
• Includes $892.72 unobligated on June 30, 1937, and continued available for expenditure during the fiscal year 1938. 
• Includes $18,456.72 unobligated on June 30, 1937, and continued available for expenditure during the fiscal year 1938. 
, .Includes $14,402.91 unobligated on June 30, 1937, and continued available tor expend iture clu riog the fiscal year 1938. 
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Classification of Obligations Incurred by the G eological Survey During the Fiscal Year 
Ended June 30, 1938 

Salaries 

Salaries or permanent em ployees ___ ____ -- $140, 224.69 
Wages or temporar_ employees ___ _______ ---------- --
Supplies and materials .... ------------- -- ----------­
Dead storage or passe.oger-earrying ve-

hicles ... . - ------- --- ---- --- -- - -- ----- -- ----- -------
Other storage and pasturage of animals •• -- ----- -- - --
Communication services __ __________ ___ -- --- --- ---- - -
Travel expenses._----------------- --- -- - - --- -- --- - -­
Hire, maintenance, repair, and operat ion 

or passenger-carrying vehicles--------- - -- - --- -- - ---
Transportation of things ______ __ _______ ___ --- ----- -- -
Hire, maintenance, repair, and operation 

or freight-carrying vehicles _____________ -------- -- -· 
P rinting a.nd binding __ ___ _____________ __ -- -- --- -- - - -
Furnishing or heat, light, power, water, 

T opographic Geologic 
surveys surveys 

$681, 451. 21 $432, 004.03 
282,414.73 17, 071 . 4 
10, 206. 23 6, 688. 72 

3. 10 
70 . 23 
71.11 

05, 12.20 

1, 375.05 
2, 737. 52 

33, 42 . 98 
9, 700.35 

5. 00 
173.69 
401.06 

25, 350. 63 

3, 534.81 
1, 575. 44 

5, 685. 12 
7, 190. 52 

Alaskan 
mineral 

resources 

$33, 028. 70 
3, 133. 32 
2, 405. 23 

34. 45 
11,652. 12 

10. 7 
J, 439. OJ 

74. 44 
2,31 . 72 

and electricity _____ ------------------- - _--- -------- ---- -- ------- - ---- --- - -- -- ------ ------
Rents ._ - -- --- -- ---- --- ----- - ----- ------ - - - ------ -- -- 15. ~2 202. 50 150. 00 
Repairs and alterations .. ---------- ------ - ---- ----- - - 6. 86 . 4o 3,659. 87 64 5. 26 
Special and miscellaneous current ex-

penses _____ ---------- - ---- --- --------- - - --- -- ------
Purchase or passe.oger-earrying vehicles .. • __ _ -- -- -- --
Purchase or freight-carryin~r vehicles . .. . . . -- -------- -
Purchase or scientific instruments and 

7. 20 
1, 303.21 
4, 979. 57 

8. 84 
l, 677.28 
2, 84!. J 

20.67 

par ts .-------- - ----- --- ----- - __ ----- ___ __ -- -------- 3, 590. 2, 690. 1 55. 11 
Other equipment.----- ---- - -- ---- - --- - -- --- - --- - --- _ 8, 667.70 7, 50. 41 2, 280. 30 
Structures and parts ... - - ---------------- - ---- ------ - ------ - ----- -- -- ---------- ---------- --

100, 006.90 
Mi cellaneous refunds, adjustments, and 

transfers ... ---------------------------- -- -· -- ---- - -

Gaging 
streams 

$927' 348. 88 
163, 524.40 

24, 790.27 

12.00· 
31 . 52 

5, 445.72 
96,912.32 

37, 561. 14 
10,631.31 

34,216.34 
5, 277. 96 

183.50 
2, 597.99 

33, 90 . 30 

42.0 
18, 066. 18 
23, 111.03 

59, 005.91 
25, 100.52 
24,912.93 

176, 215.97 

TotaL---------- --------- ---- ---- - 140,224.69 1, 328, 147.65 510,411. 12 58, 166.16 1, 674,273.27 

Classifica­
tion or 
lands 

Printing 
and bind­

ing 

Prepara­
tion or 

illustra­
tions 

Geologic 
and topo­
graphic 
maps 

Mineral 
leasing Total 

Salaries of permanent employees .• $82,210. 58 
Wages or temporary employees.. . 4, 170. 2 
Supplies and materials_________ ___ 522.47 
Dead storage or passenger-carrying 

- - --- - - - - --- $21, 558. 16 $235,975. 11 $375,733.90 $2,93 1,344 .4 1 
--- ------ - - - -------- -- - 233.32 1, 681. 9 472,230.32 
------ - ---- - 56. 01 41 ,060.28 1, 140. 44 7. 049. 65 

vehicles .. - --- --- -------- ------ -- ---- -- -- -- - - -- - ------ - ---------- - ------- - ---
Other storage and pasturage or 

animals-------- ----- --- ----- --- -
Communication serviCCS-- ----- -- ­
Tr .-el expenses ... -- - ----- --- ----­
Hire, msiotenaoce, repair, and op-

eration or passenger-carrying 

~: 2~ : ::::::: : :: : :::::::: : : : --- - 'Tilii-
6, 940.57 --------- - - - 3. 90 506.70 

vehicles .. ----- -- --------------- - 1, 494.69 ------------ - --------- - 39.64 
161. 89 Transportation or things-- -- -- --- - 217.45 -- - - - -- -- --- --- - ---- - - -

Hire, maintenance. repai r, and op-
eration or freight-carr yi ng vehi-
cles.------- -- ------- --------- - -- 1, 39 . 77 - - -- - -- -- - -- ---- - ----- - -----------Printing and binding ____ ______ __ _ 

Furnishing of beat, light, power, 
285.60 $114,000. 00 331. 49 - -- - ----- --

water, and el ectri city ____ ____ ___ -- -- ------ - --------- -------------------------
Rents . __ -- -- - - ----- -- -- - -- --- --- -- - ---- ---- ----- --- - --- -- -- ------ - ____ ____ __ _ 
Hepairs and al terations .-- - -- -- - -- 143. 45 ----- - ------ 4. 19 10,227. 4 
Special and miscellaneous current 

OJ<ponses .. .. . . -- --· -- --- -- ----- ----- --- --- ---------- -- ---------- - ------ - --- -
Purchase of passenger-carrying 

vehicles ... _--- - ------- ----- - ---­
Purchase or freigl1t-carrying vehi-

853.00 ------- -- --- - -- - ------ - - -------- - -

22.02 

41.61 
2, 332.66 

17, 533. 03 

13,720. 31 
2, 638.78 

164.18 
409.53 

4, 47!. 11 
507.10 

3, 304. 15 

68.83 

4,192. 50 

cles. ------ ------ - -- - -- -- - ------- ----------- -- - --- ------ -- - -------- ------- -- - - -----------
Purchase or scientific instruments 

and par ts .- ----- ------- ------ ·-- 11 2.22 ------ - ---- - 22.72 19.50 25.38 
Other equipment____ ____ __ __ ___ __ 550.92 -------- -- - - 4. 45 19, 3!0. 84 9,321. 81 
Structures and pa rts .- ---- - --- ---- - ------ --- - ------ ---- -- -- -- -- ---- - --- -------- ------- - -- -
Miscellaneous refunds, ad just-

ments, and transfers-- --- - ------ --- --- ---- -- --------- -- -- -- --- -- -- 5,863.89 19,53 !.17 

42. 12 

1, 209.94 
9, 274 . 89 

254, 71!. ~·, 

57, 764. 51 
19, 402. 30 

79,957.83 
219,514. 17 

4, 664.61 
3, 472. 59 

62, 661. 64 

156.62 

26, 092. 17 

30,931. 78 

65, 52!. 90 
73, 1 5. 95 
24,912. 93 

301, 617.93 

TotaL--- --- -- -- --- --- -- --- - 99,194.63 114, 000. 00 21,980.92 313,101.70 456,889.49 4,725,689.63 

In addition to the above amounts , there was expended di rectly by cooperating agencies $4 1,243.55 for 
topographic surveys, $966.92 for geologic sur veys, and $480,481.61 for st.ream gaging. 



State 

APPENDIX 

Summary o f O utstandi ng M imnal Withdra wals and Classi fica tions 

(June 30, 1938, in acres] 

Coal Oil Oil shale Phosphate 

Clao;sified Cla.o;si · Classi- Ctn i-
With· With· With· fled ns fled as 
drawn as coa l drawn fled as With· phos-land oil land drawn oil-shale drawn 

land phat.o 
laud 

Potash 

With · 
drawn 

------1·--- ---- - ------ ---------------

~iKf¥.#:~~~~~~~ :::~~r~: -- - -:~~~~ =~.=;;~~~~~ ~~~~~~ ~~ ~~~~~~~~~ ~~~=~~~~ ~ ~ ~~~~~~~~ ~~~~ ~=~= : : ==~-324 
Colorado ........ 4,14-, 233 3, 082, 272 215, 3t0 ..... ... 1 172 77i 952 239 · .. ' 

[~~~-:~~::::: :: :::: ~~~~~ ::: : :~ ~~~ :::~~-=~ :::~:~~ =~ ===~:: : ::::::::: --~~f~~ --;~~:~~ ::::::::: 
Montana........ 6, 250, 191 ' 9, 373, 881 1, 336.697 01: os1 .. . ........ . :::::: --iSO;osii ----3;8.13 ::::::: : : 
~evada .. ,....... 83.673 .......... .......... ........ ......... ........ . .. ....... ........ . 39, 422 
New MexiCO .. ... 4, 119, 616 984, 29 .......... ........ ..... 9 2 160 
North Dakota .. . 5 954 364 11 17 286 84 894 . .. ..... .... .... ............... . ' ' 

g~~fg"niii<cit.'a~:: -- ~ -- ~:- ~~~ '21o: ~~ :::::::::: :::::::: ::::::::: ·:::::::: ::::::::: ::::::::: ::::::::: 
~teh, .......... . 3,4gi,043 1,267,697 1 1,3-14,473 .. . .. ... 2, 737;274 2;763;755 " 277;344 ----2;937 ·:::::::: 
.Vasbmgton..... G 1, 801 141 , 444 .... ........ ...... .... ....... .. 

Wyoming........ 2, 143, 991 16,847,235 541, m .... ... . 2, 079,897 425;2i4 .. il.9;i33 ---2~;293 :::::: ::: 

•rota!.. ... . 26,971,813 33, 276, 103 5, 168,593 71,884 ~ 9 9, 949 4, o 1, 208 ~ 302,219 9, 411.906 

'Includes 3, 151 acres or coal land resen•ed for use or the United States (coa l reserve ' o. I. ) 
• Includes 13,578 acres withdrawn as helium reserve. 
• Include.< 2,07 acres of coal land reserved for uso of tho United States (coal reserve No.:). 

General Su mma ry of Cases Invol vin g La nd Classi fica tion 

Record for fi scal yenr 1937-3 

Class of cases 

Mineral lensing laws: 
Permit applications ........... .. 
Lease applications ............. .. 
Committee cases ..... .......... . 
Concurrence . ................... . 
I nter! renct> (surface right.s) .. . .. 

nit opcrntioo pinos ......... .. . 
Cnses •nvolvod in un it plans .... . 
Development (dr illi ng opera-

Pend· 
iug 

prior to 
July 1, 

1937 

17 
411 

12 
64 
10 

161 
966 

ne-
celved 
during 
fi ~cn l 
year 

---

162 
2, 773 

6·1 
979 
210 

4 
1, 350 

tions. etc.) .................... . 2 53 
Miscellaneous ........................... 1 7, 919 

Mineral cl iflcation: 
Oil nod gas (including "349") .... 

Water and power: 
264 I, 014 

Total 

---
179 

3, 1 4 
76 

1,043 
220 
445 

2, 316 

55 
7, 919 

1, 278 

Acted 
on 

during 
fisca l 
year 

---

169 
2, 351 

76 
I, 011 

217 
391 

I, 907 

51 
7, 697 

I, 218 

Pend· 
ing 

June 
30, 1938 

---

10 
33 

32 
3 

54 
409 

4 
222 

60 

Gain 
or loss 
during 
flscal 
year 

---
+ 7 

- 422 
+ L2 
+32 
+7 

+107 
+557 

-2 
-222 

.Fedora! Power ommisslon : 
P~clim inary permits........ . 12 69 81 75 +6 
f,t~nses ~ - - ---- - ------------- ---- -- -- - ----- -- -- ----- - -- ----- - ----- - -- -- ----- -
Determinations under ec. 

24 ................ .... ..... 3 
Clnssiflcation.................... 3 
Righ ts-of-way................... 30 

Oen~~~rr~:~~'~:u~~~ reports.- .. .......... .. 

63 
5 

128 
1 

66 
8 

!58 
I 

6S 
7 

143 
~ 

15 
I 

- 5 
+ 2 

+ 15 
- 1 

General Laud Office (roopera-
th,es, etc.)...... ... ......... ... 27 124 151 138 13 + 14 

Ind1an Olllce .... ........... ..... ................................ -- ------ --------

Rerord since 
receipt of first 

rase 

Re· Acted 
ceived on 

--- ---

62.515 62.505 
7. 991 6, 258 

13,221 13,221 
-------- --------
---- ---- --------

I , 637 I , 
li, 392 4, 983 

17.632 17,62 
7, 919 7, 697 

30.957 30,897 

515 509 
28 28 

691 683 
562 561 

7,154 7, 439 
945 944 

--- --- -- --------
9, 549 9, 549 

--- ------ ---------------
TotaL.. .. .... ... ............. 1, 982 15, 198 17, I 0 1/\,509 I, 671 +311 ........ .. .... .. 

' Classification or the statu of oil and gas prospecting permits under the act of August 26, 1937 (50 Stat. 
842) , a~ required by Departmenta l Order No. 1240 or December 23, 1937. 

169 



170 REPORT OF THE SE RETARY OF THE INTERIOR 

Mineral Production From Public Land and Reven ues Accru ed Therefrom, Fiscal Year 1938 

State 
Petro­
leum 

(barrels) 

aturill 
gas (M Gasoline 
cubic (gallons) 
feet) 

Coal 
(short 
tons) 

Potas­
si tun 
( bort 
tons) 

Sodium 
(short 
tons) 

Phos­
phate 
(short 
tons) 

Accrued 
revenues 

- - ----·1------ - -------- ----------
Alaska . . . ..... ....... - ----- ---- ----- -- --- ---- ---- -- 124, Z/2 · -------- - -- -- - - -- - - ---- - --

A~~~~~fa.·.--~~~~~ ~~ :: i9~sii2~83o 39~527~576 -4~ -iiii~i&i 57'~ :: ~:: : : :: ---iii:t~? ::::::::: 
Colorado . . .. . •.. .. . .. 1, 006, 257 1,413,857 49, 427 491,228 - -- - - - - -- 1, 325---------
Idaho .... . ....•.•... . ----- - ----- --- - ---- - - --- - -- --· 1,474 - - - - ---- - --- --- -- - -- - -- ----
Lou.isiaua. . . ........ . 249,0 I 1,5 15, 747 11 ,639 ----- - ---- - -- - -- --- --- ----- - -- ---- -- -
Montana.. ......... . 474 , 054 2, 707,391 ---- - ----- Z/4,451 -- - - ----- -- - -- - - -- 20,291 
New Me:<ioo .. .. . ... . 8, 195, 0120,394,774 ,617,429 42,509 572,307 6,193- ----- - --
rorth Dakota . . .•. •. -------- -- 25,745 -- - ---- --- 432, 11 5-- - - - -- - - - - - - - ---- - - ---- - - -

~o~f~b~kota::::::: - -- ~~~~~~ :::: ::::;~ ... :~~·-~~ ----Ti~~ : :~ :::: :: ::::::::: ::::::::: 
ta b.... . . ...... . . . . 180 2,266,04o 453,431 1,080,352 .•. . . . .... . .. . ..•.. .•.. .• •. 

Washington ....... . . -------- --- -- - - -- - -- --- - -- -- -- 20, 600 - -- - ----- -- ------- ------ - --
Wyoming . . . .. . ..•. . . ll , 666, 070 12,0 1, 292 25,754, 114 I , 267,023 - - - -- -- - - -- -- - - - -- - - - ----- -

$7,233.73 
5, 729. 00 

3, 919, 171.96 
132,542. 42 

438.38 
240,837. 14 

7, 993. 06 
941 , 851. 42 
28, 506.58 
21, 110.01 

530.29 
134, 226.62 
2,069. ~ 

1, 706, 161. 9o --------------- -- ----11--- -
1'otaL .. . ..... 41,630,368 ~?· 932, 430 39,509,893 3, 794, 64 1 572, 307 69,305 20, 29 1 7, 228,492. 12 

Total, 1937 .... . .••. .. 37,556, 776u0, 186, 340 97, , 13 4,221, 203 449,584 75, 70 26,104 6,338,007.08 



Topograph ic Mapping by the Geolog ica l Su rvey in the Un ited Stoles, Pu erto Rico, ond Howo ii, to june 30, 1938 

State 

Total area mapped during fiscal year 1938 (square mil es) 

• Planimetric 
on scale or 1 

to-

For publication with contour Intervals from 5 to 100 feet on 
scale of I t()--

4S,ooo 131,680 112,000 1 15,840 124,000 l3o,ooo 131,680 I 4S,ooo 162,500 l i25,ooo 

Types or standard 
surveys, with con­
tours, fi scal year 
1938 (square miles) 

New 
sur­
vey 

Re­
sur­
vey 

Rev i­
sion 

Total area 
mapped to 

J une 30, 
1938 

(square 
miles) 

Percent-
age or 

total area 
of State 
mapped 
to June 
30, 1938 

Control, fiscal year 1938 

.

1 

Triangu­
Spiri t Transit !ation 
levels !traverse stations 
(miles) (miles) occupied 

--- ----l--l--l--l--l--l--l--l--l--1--l- -l--1- -l 1---·- -·--·---

~~!::::::::::::::::: ::::::: ::::::: ::::::: ::::::: ::::::: ::::::: ::::::: ::::::: ---m-:::::::r-~r ===i~= ::::::: 
California ____________ ___ ---- --- --- ---- -- ----- ------- ---- --- ---- --- 87 -- - - -- - 120 305 - - --- -- 207 305 
Colorado ___ ____ ___ ______ -- ----- -- ----- 6 -- -- --- 21 -- ----- 51 3 ---- -- - 239 -- --- -- - 162 5.'!6 31 
Connecticut ___ __________ ---- -- - -- - ---- --- -- - - ------- - -- ---- ---- --- 56 -- - - -- - ------- --- ----- --- --- - 56 -- -- -- -
DeJa,.-are ________ ________ ------ - ------- -- -- --- ------- ------- -- - ---- -- ----- ---- --- - ---- - - ------- - --- --- - -- --- -- -- - --- -
District of Columbia ___ _ - - ---- - -- --- - - ---- - -- ------- ------- ------- ------- ------- ------- - -- ----- ------- -- ----- ----- --
Florida __________________ ---- ------------ ---- -- ------ -- -------- -- -- -- ------------ --- ----- ------------ -- --- -- -- ---- - --
Georgia ___ ______ __ _____ _ - -- --- -- -- ---- -- ---- --- -- - -- • 297 ---- --- --- ---- ------- 13 ----- --- -- ----- 310 -- --- - -
Idaho ______ ___ ___ ___ ____ --- ----- - -- ---- --- -- - ------ - 150 ------- ---- --- ----- - - 329 ---- ---- 350 129 - ------
IJ!inois __ ______________ __ ----- -- -- ----- -- -- --- -- ----- ------- -- ----- 31 ------- 632 -- - ----- 524 31 8 
Indiana ____ _____________ ----- ------- - - -- -- ----- ---- - 353 ------- ---- - -- ----- -- --- ---- ---- ---- 353 - ------ ----· __ 
}O\VS __ ___ _______________ - - ----- ------- - -----· ------- --- -- - - ------- -- -- -- - -- - --·· -- ·---- -·-- -- ·- -- - --- - - ------ -- - -- ·· 
Kansas._. ___ ____________ -- ----- -- ----- ------ - ------ -------- ---- ---------- 383 ---- -- - -------- ------- 383 ----- --
Kentucky _________ __ ____ ----- -- ---- --- -- ----- ----- -- ------- -- -- - -- ------- - ------ ---- -- - -- ------ --- -- -- ----- -- -------
Louisiana ______ _________ -·- ----- 1,014 - ---- - -------- ----- --------- 582 --- - ------------------ --- -- -- 582 -- -- ---
Maine ____ ______________ - -- - --- -- --- ----------- ------------ --- ------- ----- --- --- - ---- -------- ------- ----------- - ----
Maryland --. --------- ---- -- -------------------- ---- --- --- ---- ----- --------- -- - -------- -- --- -- -- --- --- ---------- -----
Massachusetts. ___ ______ -- - ---- -------------- -- --- -- --- ------ -- - -- 513 -- ----- -- -- - -- -- --- -- - - -- - -- - 613 -- -- ---
Michi ~an _____________ __ ------- 131 ------- - ·----- 287 - -- - - -- -- --- -- -- --- -- ------ - - - ----- - 287 -- ----- -------

a!~!~~~~::: ::::::::: : ~= =~i~= ::::::: ====;;= ::::::: ===~~= ::::::: ::::::: == =~~~= ::::::: :::::::: ~==;~= === ~i~= ::::::: 
M ontana ___ ___ ___ __ ___ __ ------------------ --- • 49 - ------ -- ---- - -- ---- - -- ---- - ZOO 137 249 -- - ---- 137 
Nebraska _______________ --- -- --- -- ---- -- ------ ------ 198 ------- - -- - - -- -- -- --- --- ---- -------- ---- --- 198 ------ -
Nevada ___ ___ ____ ____ ___ ------- - ----- - ' 3 ---- --- - -- - --- - - -- - -- --- -- - - ----- -- 247 -------- 250 -- ---- - ------ -
New Enmpshire ________ -- ----- - -- -- -- ------- ------- -- - ---- ---- -- - - -- ---- ------- -- -- --- -- ---- -- -- ----- ------- -- -----
New Jer~ey ______ ____ ___ - ---- -- ------ - ------- -- ----- -- ----- - - ----- 56 - ---- -- - ----- - --- ----- -- -- -- - 56 - ----- -
New Mexico ___ ______ ___ -------------- -- ------------ --- -- --- -- -- - - --- ----------- 695 ---- ---- 501 194 -- ---- -
New York __ ·----------- - --- --- ----- -- ------- ---- - -- ·-- ---- ------- 90 ---- --- - - -- --- ----- --- ------- 00 ---- -- -
North Carolina ___ ______ - --- ---- -- - ---- ---- ------- -- • 117 ------- -- -- --- ----- -- -- -- --- -- ------ -- - - - - - 117 --- -- --
North Dakota ______ _____ -- - -- -- -- -- --- ---- --- --- ---- ------ - ------- -- ----- --- ---- 223 --- ---- - 223 ----- -- - ----- -

See footnotes at end of table. 

21 ,983 
29, 000 
24, 046 

129, 143 
57, 282 

4, 965 
2, 370 

70 
6, 373 

25,202 
35, 993 
40,889 

4, r>4o 
13,710 
64, 446 
27,358 
11 ,330 
21.876 
12,327 
8, 266 

15,181 
8,800 
7, 5ll 

63, 304 
37,078 
27, 9.31 
43, 180 
9,302 
8. 224 

32,778 
49,204 
19,040 
14, i5i 

42. ~ 
25.4 
45.1 
81.6 
55. I 

100. 0 
100. 0 
100. 0 

10.9 
42.5 
42. 9 
72.2 
12. 8 
24.4 
78. 4 
67.4 
23. 4 

. 66.2 
100.0 
100. 0 
26. 2 
10.5 
10. 0 
76. 8 
25. 2 
30. 0 
39. 0 

100. 0 
100. 0 
26.7 

100.0 
36.3 
20.8 

----:::r· - -76-~-------- -i 
155 1________ 21 
652 628 IS 

18 --- - -- -- -- ---- - ---

-- -- -34" :::::::: ---- -----8 
199 -- -- ----- - ----- ---
829 633 -- --- -- -- -

-- --272" ----23i" :::::::::: 
-----95" -- --4.34 " :::::::::: 

-----23"1::::::::1:::::::::: 
596 1 

--- -726" --- -4i7" :::::::::: 
413 --- - -- - - 36 

------6- ::::::: ~ ---- -- --2i 
40 ---- ---- ----------
22 -------- -- -- ------

160 -------- 16 
180 -- - --- -- ------ --- -

----isi" ----i32- :::::::::: 

Q 
trJ 
0 
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>-< 
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Topographic Mapping by the Geological Survey in the United States, Puerto Rico, and Hawaii, to June 30, 1938- Continued 

State 

'l'otal area mapped during fiscal year 1938 (square miles) 
-------.------------------------1 'rypes or standard 

surveys, with con­
tours, fiscal yenr 
1938 (square miles) 

Cl Planimetric 
on scale or 1 

to-
For publication with contour inte rvals from 5 to 100 feet on 

scale or 1 to-

48,000 131,680 1 12,000 115,840 124,000 130,000 13 1,680 148,000 162,500 1125,000 
·.'icw 
sur­
vey 

Ho­
sur­
vey 

Revi­
sion 

'I'otal a rea 
mapped to 

June 30, 
1938 

(square 
miles) 

Percent-
age of 

total area 
of State 
mapped 
to June 
30, 1938 

Control, fiscal year 1938 

. 1'riangu­
Spirit I T rans•tl lation 
le,·cls t ra~ersc statio_ns 
(miles) (miles) OCCUpi ed 

___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , _ _ _ , _ _ _ , _ _ _ , 1-- --·-- - ·---·----

~-~~; :::: ill:::: :::: :: ::: iii ::::iii .!~,: :::: ! :;; .. ; :::: .. ~ · ··~· :::~ i ;;:ill; 1 ; ;;:~: 
Vermont ______ _____ _____ ---- - -- ------ - ------ - ------- ------ - ---- - -- ------- ------- ll 2 - -- ---- - 112 - -- ---- - - -- -- -

41 , 040 100. 0 
42, 172 60.2 
33.560 34.7 
40, 585 89. 9 

1, 248 100.0 
15,278 49. 3 
19,887 25.6 
23,633 56.2 
00,428 34. 0 
19,322 22. 7 
8,864 92. 7 

Virgi nia ________ ___ ___ ___ -- - ------- ----- - ------------ • 208 -- ----- 121 - ------ • 337 ____ __ _ ------- 622 44 37,897 88.9 

~~~\?1\-~~~iii~~: :::::::: ::::::: ::::::: ::::::: ::::::: ::::::: ::::::: ::::::: : : ~::: : ~: ::: :: ----~- -- -~- ::::::: ::::::: 
Wisconsin ___ __ ______ ____ -- -- ---- ------------ - ___ ____ ---- ---------- - --- -- -- --- -- - 9 - - - - - -- - 9 -- - - --- --- ----

4.2,192 61.0 
24,170 100.0 
19,81 7 35.3 
34.244 35.0 Wyoming ___ _____ __ ___ __ --- -- --- -- --- - ------ -- ------------- ___ ____ ------- ------- 163 -------- 163 --------- - --- -

:r ota!_____ ______ __ 932 1, 145 20 49 2, 842 ----- - - 2,095 . 1,401 5.804 1,102 6,631 ~,058 624 ~~986 i= 

¥~~~~guico-_~ :: : :::::: :: ::::::: ::::::: ::::::: ::::::: ::::::: --ii7o- :::::::!::::::: J::::::r::::::l·--2i4T:::::I·---2ii-l v, 5i5 1 

- - --
~ 5. 0 

---
100. 0 

• Compiled from aerial photographs with field examination. Show culture, drainage, and wood land, but no contours. 
• Mapped from aerial photographs by storiophotogrnmmetric methods. 
'Mapped on a sca le or 1:4,800. 

1: tl'.l~ I 

15. 0 

-- --303"1::::::::;:::::::::: 
35 -- ------ --- - -- ----
42 - - --- - - - --- - ------
10 - - -- ---- - - - - - - --- -

-- --207- -- --200- :::::::::: 
335 - - - - - - -- 26 

-----98- ----iso- ---- -- --29 
132 32 2 

13 1 ____ :~_1_ ________ : 

d Includes 36 square miles mapped from aerial photographs by stereophotogrammetric mtlthods. 
• Arens in Ari•ona. California, Montana, Nevada, Now Mexico, Oregon, and Utah, wbicb were surveyed by the Geological Survey prior to 1896 by reconnaissance methods 

and included in prev ious reports, have beeu eliminated from this table as areas unmapped and the maps withdrawn from distribution. 
I Contour interval 5 meters. 
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