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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES (GEOLOGICAL SURVEY,
Hyvprocrapuric BraxNch,
Washington, D. C., February 21, 1905.
Srr: I transmit herewith a manuscript entitled ¢ Bibliographic
Review and Index of Papers Relatirg to Underground Waters pub-
lished by the United States Geological Survey, 1879-1904,” prepared
by Myron L. Fuller, geologist in charge of the eastern section,
division of hydrology, to meet the urgent need for definite information
as to what has been accomplished by the Survey in the line of under-
ground-water investigations and what has appeared in Survey
publications bearing on the subject.
Very respectfully, F. H. NEWELL,
Chief Engineer.
Hon. CrarLes D. Wavrcorrt,
Director United States Geological Survey.



BIBLIOGRAPHIC REVIEW AND INDEX OF PAPERS RELATING T0
UNDERGROUND WATERS PUBLISHED BY THE UNITED STATEN
GEOLOGICAL SURVEY, 18791904,

By Myron L. FULLER.

INTRODUCTION.

On the organization of the division of hydrology in 1908, and the
beginning of systematic work on underground waters, an urgent need
was felt for more. definite information as to what had been published
on the subject by hoth the National and the State surveys and in other
publications. Plans were accordingly made for preparing a bibliog-
raphy of underground waters, but it was soon found that owing to
inadequate indexes it would be necessary to scan nearly every page
of geologic publications. As this was not feasible, it became neces-
sary to limit the work, for the time at least, to the preparation of a
review and index of the publications of the United States Geological
Survey.

These publications, amounting to about 400 volumes and embracing
about 1,500 papers, were examined, many of them page by page, and
brief summaries of the facts relating to underground waters were
compiled. A large proportion of the references to underground
waters are given in connection with geologic descriptions, and most
of them are very brief, although some are of importance. Being
incidental to discussions of other subjects, many would doubtless be
ordinarily overlooked, especially as in a large number of cases no
reference is made to them in the indexes. There are about 600 titles
in the bibliography, an average of about 21 for each year from 1880
to 1903, but in 1904, owing to the publication of the results of the
systematic work of the new division of hydrology, this number was
Inereased to ahout 130.

In preparing the index two distinet classes of readers were kept in
mind, the first including those who are interested in the underground-
water resources of special regions, and the second those interested in
some particular type of ground water or in one or more of the many
problems of ground-water occurrence. For the benefit of the first,
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8 INTRODUCTION.

comprehensive entries are given under States and other political or
patural divisions, while for the benefit of the second are given the
numerous subject entries. The aim has been to assemble the latter
entries into comprehensive groups, each including references to papers
containing material bearing on the subject of the group. The State
entries will be found the most complete, as they include many which
it is impossible to satisfactorily classify.

The subject entries are grouped mainly into a series of what may be
termed principal subject entries, which are outlined in the ¢ Classified
key to principal subject entries in index.” but a large number of other
entries, including those which it was impracticable to classify and
numerous cross references, are included with the view of increasing
the usefulness of the index.

The general plan followed is the same as that of the geologic hibli-
ographies of Mr. F. B. Weeks, which more nearly meet the demands
of the user than any other publications of the kind seen by the writer.
The principal point of difference is the omission of the abbreviated
titles in the index of the present bibliography, due to the fact that the
titles of the papers in most cases express little or nothing as to their
contents in respect to underground-water descriptions or discussions.
On the other hand, the present bibliography attempts to give, in con-
nection with the titles, summaries indicating in considerable detail the
nature of the portion of the contents bearing on underground waters.



BIBLIOGRAPHIC REVIEW.

A.

1 Adams (George 1.). Preliminary report on the lead and zme
deposits of the Ozark region: Physiography.
U. 8. Geol. Surv., 22d Ann. Rept., pt. 2, pp. 69-75, 1901.
Mentions the springs of the Ozark Plateau and Boston Mountains.

2 —— Oil and gas fields of the Western Interior and Northern Texas

Coal Measures.

U. S. Geol. Surv., Bull. no. 184, pp. 1-29, 1901.

Containg references to and partial sections of a large number of water,
oil, and gas wells.

3 —— Oil and gas fields of the Upper Cretaceous and Tertiary for-

mations of the Western Gulf coast.

U. 8. Geol. Surv., Bull. no. 184, pp. 31-62, 1901.

Mentions salt springs (p. 39), gives logs of wells (pp. 57-59), and dis-
cusses the association of petroleuwy, sulphur, gypsum, rock salt, and
saline and sulphur waters (pp. 49-53).

4 —— Geology and water resources of the Patrick and Goshen Hole

quadrangles in eastern W yoming and western Nebraska.

U. S. Geol. Surv., Water-Supply and Irrigation Paper no. 70, pp. 50,
1902.

Describes the geology, physiography, and drainage, including streams,
ponds, and springs. The springs mainly seep out and are of small vol-
ume, but occur at several horizons (pp. 27-28). Deep pump wells are
obtained from near contact of Arikaree and Brule Clays (pp. 29-30), and
some water is afforded by the Cretaceous, although it is likely to be
alkaline or salty (p. 30). The seepage waters are algo highly mineral-
ized (p. 30).

5 —— Zinc and lead deposits of northern Arkansas.
U. 8. Geol. Surv., Bull. no. 213, pp. 187-196, 1903.
Discusses the character of solutions and the circulation of ground
water in shales, limestones, and dolomites with relation to ore deposits
(pp- 190-192).

6 —— Zinc and lead deposits of northern Arkansas.

U. 8. Geol. Sury., Professional Paper no. 24, pp. 1-89, 1904.

Notes the action of underground waters in ore deposition (p. 32), and
discusses the geological factors affecting the circulation (pp. 34-36).
The part of waters in ore deposition is further discussed on pages 4446,
and the circulation on page 89. J. C. Branner is quoted on the forma-
tion of breccias by underground waters (p. 87).
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10 BIBLIOGRAPHIC REVIEW OF PAPERS [No. 120.

7 Adams (George 1.). The Rabbit Hole sulphur mines near Hum-

boldt House, Nevada.

U. S. Geol. Surv., Bull. no. 225, pp. 497-500, 1904.

Describes the occurrence of hot springs and silicious sinter in the
region, and associates the deposition of sulpur with such ascending
waters (p. 499).

8 Ahern (Jeremiah). Investigations in northern Wyoming.
U. 8. Geol. Surv., 2d Ann. Rept. Reclamation Service 1902-3, pp.
507-528, 1904.
Notes the occurrence of springs near Lake De Smet (p. 515).

9 Alden (William C.). Chicago folio. Illinois-Indiana.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 81, pp. 13, 1902,
Gives a number of deep-well sections (pp. 2-3) and discusses the water
supplies of the drift and of the rock wells in the Potsdam and St. Peters
sandstones and Trenton limestone. Analyses are given. The wells
originally gave strong flows, but because of the large number drilled the
water head has been lowered to 15 to 20 feet below the surface (p. 13).

10 Ayers (H. B.). The Flathead Forest Reserve, Montana.
U. S. Geol. Surv., 20th Ann. Rept., pt. 5, pp. 245-316, 1899.
Notes the disappearance of streams from the surface by absorption
(p. 261).
B.

11 Bain (H. Foster). Preliminary report on the lead and zinc depos-
its of the Ozark region.

U. 8. Geol. Surv., 22d Ann. Rept., pt. 2, pp. 33-227, 1901.

Contains a chapter on the relation of ores to the circulation of under-
ground waters, in which general principles, circulation, courses of
underground waters, structural conditions, work of underground
waters, including solution, precipitation, diffusion, etc., are consid-
ered (pp. 95-110). The ores were in part deposited by ascending
waters, in part by descending, and in part deposited by ascending and
concentrated by descending waters (p. 203). The relation of the ores
to underground circulation is also discussed (pp. 204-207).

12 —— Liead and zine deposits of 1llinois.
U. & Geol. Sarv., Bull. no. 225, pp. 202-207, 1904.
Notes burden imposed on mines by underground water {p. 203), and
discusses the relation of underground waters to ore deposition (p. 206).

13 —— Fluorspar deposits of southern Illinois.
U. 8. Geol. Surv., Bull. no. 225, pp. 505-511, 1904.
Discusses relation of underground waters to ore deposition (p. 510).

14 Barbour (Erwin Hinckley). Wells and windmills of Nebragka.

‘ U. S. Geol. Surv., Water-Supply and Irrigation Paper no.'29, pp. 85,
1899.

Among the subjects discussed are underground-water conditions

(pp. 13-16), sheet water (pp. 17-18), artesian waters and well records

(pp. 18-24), springs (p. 24), surface and seepage waters (p. 27), fluctua-

tions of water level (p. 28), windmills, turbines, and other methods of

raising waters (pp. 28-70), well supplies for towns and cities (pp. 73-75),

salt wells (p. 78), and blowing, breathing, and sucking wells ( pp. 78-80).
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15 Barker (F. C.). Irrigation in Mesilla Valley, New Mexico.
U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 10, pp. 51,
1898.
The occurrence and source of the ground water in Mesilla Valley (pp.
18-19) and the relative efficiency and cost of bringing it to the surface
by wind and steam power (pp. 35-36) are considered.

16 Bascom (Florence). Water resources of the Philadelphia district.

U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 106, pp. 75,
1904.

This paper contains detailed discussions of geology, rainfall, stream
measurements, water powers, wells, springs, and public supplies, includ-
ing those from streams, wells, and springs. Among the geological for-
mations yielding water to wells are the Chickies quartzite, Chester
Valley limestone, Wissahickon gneiss, Triassic rocks, and Raritan,
Matawan, and Monmouth formations, ete.

17 Bayley (William Shirley). The Menominee iron-bearing districts
of Michigan.

U. 8. Geol. Surv., Mon. 46, pp. 513, 1904.

Notes the relation of descending meteoric water to ores (pp. 27-29),
and quotes C. Rominger on action of percolating waters and D. H. Browne
on aqueous origin of ores (pp. 90-91). The action of percolating waters,
either ascending or descending, is considered in connection with ores
in the Randville dolomite (p. 224), the origin of cherts (p. 231), and in
the deposition or enrichment of Algonkian ores (pp. 395-401).

18

Maine. [Well and spring records. |

U. 8. Geol. Surv., Water-Supply and Trrigation Paper no. 102, pp.
27-55, 1904,

Discusses the general underground-water conditions (pp. 27-28), and
gives tables and notes of wells (pp. 29-47) and springs (pp. 47-55). The
well statistics include data on elevation, temperature, analyses, and uses,
and the spring statistics data on temperature, quality, analyses, vield,
and uses.

19 Becker ((ieorge F.). Administrative report [1879-801.
U. 8. Geol. Surv., 1st Ann. Rept., pp. 3747, 1880.
Discusses the occurrence, temperatures, and composition of the Con-
stock mine waters [Nevada]. °

20 Geology of the Comstock lode and the Washoe district, with

atlas.

U. 8. Geol. Surv., Mon. 3, pp. 422, atlas, 1882.

Analyses of mine waters are given (p. 152) and the hot waters
encountered, some of which have a temperature of 170°, are described
(pp 228-243). Kaolinization of feldspar, alteration of pyrite, faulting,
and solfataric action are considered as sources of heat, most weight being
given to the last (pp. 231-243). The water is supposed to have come
from a considerable distance, and to have penetrated several miles below
the surface (pp. 264 and 387-397).
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21 Becker (George F.). Geology of the quicksilver deposits of the
Pacific coast, with an atlas.

U. S. Geol. Surv., Mon. 13, pp. 486, atlas, 1888.

Among the subjects discussed are the following: Geysers of Iceland
(pp. 24-26), heat of thermal springs (p. 441), hot springs in mines
(pp. 381-382,402), association of cinnabar with hot springs (p. 371),
sulphur springs (pp. 367, 777), hot springs and their deposits (pp. 50, 52),
and origin of ore, solvents, etc. (pp. 438-475). The sinter, ore, and
waters of Steamboat Springs (pp. 331-353) and of Sulphur Bank (pp. 251-
268) are described and analyses given, The ores are supposed to have
been deposited by hot ascending solutions (p. 416).

22 —— Summary of the geology of the quicksilver deposits of the
Pacific slope.

U. 8. Geol. Surv., 8th Ann. Rept., pt. 2, pp. 961-985, 1889.

Ascribes the heat of the solfataric springs at Sulphur Bank, California,
as resulting from basalt eruption. The water carries sulphydric acid,
which attacks basalt and deposits sulphur and cinnabar. Discusses com-
position of the waters and refers deposition to loss of heat and pressure.
Some of the veins mark former solfataras (pp. 975-976). The springs
of the Knoxville district, Steamboat Springs, and Bailey Point, Califor-
nia, carry alkaline sulphosalts and deposit quicksilver and gold. They
are associated with basaltic masses of late geological age. The hot
gprings at Oat Hill are also mentioned (pp. 976-980).

23 —— Administrative report [1887-88].
U. 8. Geol. Surv., 9th Ann. Rept., pp. 100-102, 1889.
Notes the conditions of deposition of cinnabar in hot springs.

24 —— Report of the geology of the Philippine Islands.
U. 8. Geol. Surv., 21st Ann. Rept., pt. 3, pp. 487-614, 1900.
In connection with the discussion of volecanoes the warm springs of
Panay, the soltataras and hot springs of Albay and their deposits, and
the Hot Springs of Los Baiios are described (pp. 531-534).

25 Beede (J. W.). Prosser (Charles 3.} and. Cottonwood Falls folio,
Kansas.

U. 8 Geol. Sury., Geol. Atlas of U. S., folio no. 109, pp. 6, 1904.
See Prosser (Charles 8.) and Beede (J. W.)

26 Boutwell (J. M.). Progress report on the Park City mining dis-
trict, Utah.
U. 8. Geol. Surv., Bull. no. 213, pp. 31-40, 1903.
Describes the underground waters encountered in the mines and the
collection of the domestic supply from a tunnel (p. 33).

27 —— Ore deposits of Bingham, Utah.
U. 8. Geol. Surv., Bull. no. 213, pp. 105-122, 1903.
Notes the occurrence of springs in Bingham Canyon and the tapping
of subterranean water courses by the underground workings. The
water supply is thus obtained (p. 107).
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28 Boutwell (J. M.). Progress report on the Park City mining dis-
trict, Utah.
U. 8. Geol. Surv., Bull. no. 225, pp. 141-150, 1904.

Notes difficulties with water in mines and their removal by tunnels
(p. 149).

29 —— New Hampshire. [Well and spring records.]

U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 162, pp.
56-72, 1904,

Considers briefly the general underground-water conditions (p. 56),
and gives tables and notes relating to wells (pp. 57-63) and springs
(pp. 64-72). The well statistics include data on yield, quality, compo-
sition (with analyses), materials penetrated, uses, etc., and the spring
statistics data on source, yield, composition (including analyses), tem-
perature, and uses.

30 Boyd (David). Irrigation near Greeley, Colorado.

U. 8. Geol. Surv., Water-Supply and lrrigation Paper no. 9, pp. 90,
1897.

Discusses nature (p. 79), composition (p. 79), and damages by seep-
age waters at Greeley, and considers remedies (p. 80). The wells in the
region above Greeley are described and legal decisions relating to
underground waters given. Artesian flows (weak) are obtained at
1,150 feet at Greeley, but underground waters generally fail to reach the
surface.

31 Burchard (Ernest ¥.). Lignites of the middle and upper Missouri
Valley.
U. 8. Geol. Sury., Bull. no. 225, pp. 276-288, 1904.
Gives data relating to borings and well records in Iowa and Nebraska
(pp. 277-278, 281).

32 [Burnett (Charles A.) and others.] Irrigation literature.
U. 8. Geol. Surv., 11th Ann. Rept., pt. 2, pp. 345-388, 1891.
Many of the irrigation papers listed contain references to underground
waters and springs.

33 Burrows (John Shober). The Barnesboro-Patton coal field of
central Pennsylvania.
U. S. Geol. Surv., Bull. no. 225, pp. 295-310, 1904.
Notes occurrence of mine waters (pp. 304, 306).

C.

34 Campbell (Marius R.). Richmond folio, Kentucky.
U. 8. Geol. Surv., Geol. Atlag of U. 8., folio no. 46, pp. 4, 1898,
Mentions the sulphur, chalybeate, and alum springs of the Chatta-
nooga shale (p. 2), and notes the occurrence of caves, sinks, and under-
ground channels of the Newman limestone (p. 3).

35 —— London folio, Kentucky.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 47, pp. 3, 1898.
The occurreuce of chalybeate, sulphur, and alum springs in the Chat-
tanooga shale, and of sinks, caves, and underground channels in the
Newman limestone is mentioned.
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36 Campbell (Marius R.). Standingstone folio, Tennessee.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 53, pp. 5, 1899.
The oil springs which led to the drilling for oil in the region are

described.
87 —— Danville folio, Illinois-Indiana. General geology.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 67, pp. 1-7 (in part),
1900.

Gives a number of deep-well records in connection with the discussion
of stratigraphy (p. 2).

38 —— Huntington folio, West Virginia-Ohio.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 69, pp. 6, 1900.
Gives a number of deep-well records (pp. 3-4).

39 —— Charleston folio, West Virginia.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 72, pp. 9, 1901,
Gives several deep-well records (pp. 3-4).

40 —— Raleigh folio, West Virginia.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 77, pp. 8, 1902.
Gives a number of well and boring records and sections (p. 7).

41 —— Magontown-Uniontown folio, Pennsylvania.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 82, pp. 2, 1902.
Gives deep-well record in connection with stratigraphic discussion of
the rocks (p. 8).

42 —— [and Fuller (Myron L.)]. Natural gas: Petroleum. Mason-
town-Uniontown folio, Pennsylvania.
U. 8. Geol. SBurv., Geol. Atlas of U. 8., folio no. 82, pl;. 18-20, 1902.
Gives a number of deep-well records and a table showing depths of
coal, oil sands, etc., in 24 wells.

43. Campbell (Marius R.). Brownsville-Connellsville folio.
U. 8. Geol. Surv., Geol. Atlas of U. S.) folio no. 94, pp. 19, 1903.
Gives partial records of several wells (pp. 7-8).

44 —— Latrobe folio, Pennsylvania.
U. S. Geol. Surv., Geol. Atlas of U. 8., folio no. 110, pp. 15, 1904.
Gives a large number of sections based on well records (pp. 5-10) and
a sheet of well sections.

45 Chamberlin (Thomas C.). The requisite and qualifying conditions
of artesian wells.

U. 8. Geol. Surv., 5th Ann. Rept., pp. 125-173, 1885.

Embodies descriptions and critical discussions of the lithologic and
structural requisites for artesian flows, and considers in some detail the
problems of capacity, height of flow, utilization, causes of decrease or
failure of flow, arrangement, and testing of wells. The report is illus-
trated by numerous figures.
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46 Chamberlin (T. C.) and Salisbury (R. D.). Preliminary paper
on the Driftless Area of the upper Mississippi Valley.
U. 8. Geol. Surv., 6th Ann. Rept., pp. 199-322, 1885.
Mentions artesian wells at La Crosse, Prairie du Chien, Dubuque, etc.,
and gives thickness of drift penetrated (pp. 223, 303).

47 Champlin (F. A.). Additional well records in Massachusetts.
U. S. Geol. Surv., Water-Supply and Irrigation Paper no. 102, pp.
112-117, 1904. .
Gives tables showing among other data the depth, supply, and cost
of a considerable number of wells located at East Longmeadow and
other Massachusetts localities.

48 —— Additional well records in Connecticut.
U. S, Geol. Surv., Water-Supply and Irrigation Paper no. 102, pp.
165-168, 1904.
Gives tables showing among other data the depth, yield, and cost of
wells at various Connecticut localities.

49 Chandler (Albert KE.). Water storage, Cache Creek, California.
U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 45, pp.
48, 1901.
Gives well statisticy, including depth, cost, efficiency of pumping, and
use for irrigation (pp. 24-26), and describes the artesian well near
Woodland and the artesian water of Scotts Valley and Upper Lake
(pp. 26, 32).

50 Chdtard (Thomas M.), Clarke (F. W.) and. A report of work
done ip the Washington laboratory during the fiscal year
1883-84.
See Clarke (F. W.) and Chatard (T. M.)

51 Chatard (Thomas M.). Salt-making processesin the United States,
U. 8. Geol. Surv., 7th Ann. Rept., pp 491-535, 1888.
Discusses the chemistry of brineg from wells and other sources (pp.
498-499), and the product and cost of obtaining salt from brines of differ-
ent density (pp. 527-529).

52 Clapp (Frederick .), Puller (Myron L.) and. Patoka folio, Indi-
ana-Illinois. '
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 105, pp. 12, 1904.
See Fuller (Myron L.) and Clapp (Frederick .).

53 Clarke (Frank Wigglesworth) and Chatard (Thomas M.). A
report of work done in the Washington laboratory during
the fiscal year 1883-84.
U. 8. Geol. Surv., Bull no. 9, pp. 40, 1884,
Includes a considerable number of water analyses from springs and
lakes in California, Montana, Nevada, Oregon, Utah, and Virginia.
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5+ Clarke (F. W.). Administrative report [1883-84].
U. 8. Geol. Surv., 5th Ann. Rept., pp. 59-62, 1885,
Gives partial list of thermal spring or geyser waters analyzed at the
Survey during the year, including waters from Yellowstone National
Park, Montana and Virginia.

55

Report of work done in the division of chemistry and physics,
mainly during the fiscal year 1884-85.

U. 8. Geol. Surv., Bull. no. 27, pp. 80, 1886.

Contains the following analyses (pp. 71-): (1) Incrustation of silica
and alumina from gas well in Armstrong County, Pennsylvania (Whit-
field); (2) water from Matthews Warm Springs, near Bozeman, Mon-
tana (Riggs); (3) water from White Sulphur Springs, Meagher County,
Montana (Riggs); and (4) water from mineral spring near Santa Fe,
New Mexico {Clarke).

56 —— Report of work done in the division of chemistry and phyblcs
mainly during the fiscal vear 1885-86.
U. 8. Geol. Surv., Bull. no. 42, pp. 152, 1887.
Contains analyses by R. B. Riggs of waters from two springs near
Farmiwell Station, Loudoun County, Virginia; from two artesian wells
at Story City, Iowa; and from Becks Hot Springs, near Salt Lake City,
Utah.

57 —— Administrative report [1885-86].

U. 8. Geol. Surv., 7th Ann. Rept., pp. 127-130, 1888.

Describes the work of F. A. Gooch and J. E. Whitfield on spring and
geyser waters of the Yellowstone National Park, and announces the
discovery of arsenic in the waters. The difficulties of analysis are
mentioned.

58 —— Administrative report [1886-87].
' J. 8. Geol. Surv., 8th Ann. Rept., pt. 1, pp. 189-193, 1889.

Mentions the analysis of 18 gpring and well waters, and notes the
therapeutic value of the waters of the Yellowstone National Park on
account of the boric acid and arsenic which they contain. Degignates
the studies of Gooch and Whitfield as among the most complete on
record.

59 —— Report of work done in the division of chemistry and physics,
mainly during the fiscal year 1886-87.

U. 8. Geol. Sury., Bull. no. 55, pp. 96, 1889.

Contains analyses of artesian waters in Georgia and Alabama by Riggs;
of water from Hot and Potash Sulphur Springs, Arkansas, by Clarke,
and of a spring water from near Fort Wingate, New Mexico, by Clarke.

60 —— Report of work done in the division of chemistry and physics,
mainly during the fiscal year 1887-88,

U. 8. Geol. Surv., Bull. no. 60, pp. 174, 1890.

Analyses of the following waters are given (pp. 171-174): (1) Spring
water, Lincoln County, North Carolina (Clarke); spring water, McLeans-
borough, Illinois (Riggs); (3) deep well water, Lebanon, Missouri,
(Eakins); (4) and (5) spring waters, Hominy Hill, Arkansas, (Whit-
field); (6) spring water, Denver, Colorado (Eakins), and (7) water from
Matilija Hot Springs, near San Buenaventura, California (Riggs).
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61 Clarke (F. W.). A report of work done in the division of chem-
istry and physics, mainly during the fiscal year 1888-89.
U. 8. Geol. Surv., Bull. no. 64, pp. 60, 1890.
Contains analyses by T. M. Chatard of spring water from Mountain
City, Tennessee; spring water from Grace Spring, Laurel Bloomery,
Tennessee; water from the Murry Well, Frankfort, Kentucky; from
two artesian wells at St. Augustine, Florida, and from wells near
Clinton, Massachusetts (pp. 57-60).

62 Report of work done in the division of chemistry and physies,
mainly during the fiscal year 1889-90.
U. 8 Geol. Surv., Bull. no. 78, pp. 131, 1891.
Containg an analyses of a spring water from Webster Grove, near St.
Louis, Missruri (Hillebrand and Howard).
63 —— Administrative report.
U. 8. Geol. Surv., 13th Aun. Rept., pt. 1, pp. 159-162, 1892,
Describes analysis showing sulphate of zinc in springs in Missouri,
and mentions temperature work in deep wells at Wheeling and Crumps
Bottom, West Virginia.
64 —— Report of work in the division of chemistry during the fiscal
years 1891-92 and 1892-93.
U. 8. Geol. Sury., Bull. no. 113, pp. 115, 1893.
Gives analyses of waters from Caledonia and American Carlsbad springs
of Caledonia and Nashville, New York, and of a thermal spring near
Ojo Caliente, New Mexico (pp. 113-114).
65 —— Analyses of rocks from the laboratory of the United States

Geological Survey, 1880-1903.

U. 8. Geol. Surv., Bull. no. 228, pp. 375, 1904.

Among analyses are included travertines, tufas, and calcareous and
silicious sinters from Yellowstone National Park, by J. E. Whitfield and
F. A. Gooch (pp. 298-299, 322-323). Several of the analyses are pub-
lished for the first time.

66 Clements (J. Morgan) and Smith (H. L.). Crystal Falls iron-
bearing distriet of Michigan.
U. 8. Geol. Surv., 19th Ann. Rept., pt. 3, pp. 19-145, 1898.
Notes the work of infiltrating waters in the deposition of ores of the
Mansfield formation (p. 43) and Upper Huronian (p. 80).

67 Clements (J. Morgan). The Crystal Falls iron-bearing district of

Michigan: The western part of the Crystal Falls district.

U. 8. Geol. Surv., Mon., vol. 36, pp. 11-322, 1899.

In the discussion of the ores of the Mansfield slate the drowning of
the Mansfield mine by a eaving of the roof, allowing the river to enter, is
mentioned (pp. 65-66). The ores are regarded in part as replacement
deposits, due to alteration by downward infiltrating waters (p. 76, etc.).
The ores of the Upper Huronian are regarded as concentrations in a syn-
clinal trough (pp. 183-184).

1RR 120—05—-3
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68 Clements (J. Morgan), Leith (C. K.), Van Hise (C. R.) and.
Iron-ore deposits of Lake Superior region.
See Leith (C. K.) and Clements (J. Morgan) and Van Hise (C. R.).

69 —— The Vermilion iron-bearing district of Minnesota, with an
atlas.

U. 8. Geol. Surv., Mon., vol. 45, pp. 463, atlas, 1903.

The ores of the Soudan formation are ascribed to replacement of
cherty carbonates in sedimentary rocks, including jaspellites, by down-
ward percolating waters (pp. 227-234). Underground circulation and
processes of replacement are considered (pp. 228-230). Explanations
similar to those of the Soudan ores are applied to those of the Agawa
formation (p. 329).

70 Collier (Arthur J.). A reconnaissance of the northwestern por-
tion of Seward Peninsula, Alaska.
U. S. Geol. Surv., Prof. Paper no. 2, pp. 70, 1902.
Describes the botling sulphur springs along Spring Creek in the Shish-
maref region. They are surrounded by a mound of deposits 10 feet
wide and 2 feet high (p. 56).

71 Cooper (W. F.). Lower Michigan. [Well and spring records.]
U. S. Geol. Sury., Water-Supply and Irrigation Paper no. 102, pp. 489-
512, 1904. .
Considers briefly the general underground water conditions (p. 489),
and gives tables and notes on wells (pp. 490-506) and springs (pp. 507-
512). The well data includes depth, head, source, temperature, yield,
quality (with analyses), uses, and records; the spring data, temperature,
quality (with analyses), yield, source, uses, and improvements.

72 Cowgill (Elias Branson). Irrigation practice on the Great Plains.
U. 8. Geol. Surv., Water-Supply and Irrigation Paper no.5, pp. 39, 1897.
Among other methods the paper considers pumping for irrigation

purposes (p. 14).

73 Crosby (William O.) and La Forge (Laurence). Massachusetts.
[Well and spring records. |
U. S. Geol. Surv., Water-Supply and Irrigation Paper no. 102, pp. 94—
111, 1904.
Considers briefly the general underground water conditions (pp. 94-
95) and gives tables and notes relating to wells (pp. 96-102) and springs
(pp. 102-111). The well data includes source, yield, quality, tempera-
ture, uses, records, and analyses; the spring data, temperature, quality,
yield, source, uses, and analyses.

74 Crosby (William O.). Rhode Island. [Well and spring records.]
U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 102, pp.
119-125, 1904.
Gives well tables showing diameter, depth, source, temperature, yield,
quality, uses, analyses, etc., and spring tables giving temperature, qual-
ity, yield, source, analyses, and uses,
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75 Cross (Whitman). Geology of the Rico Mountains, Colorado:
) Outline of the geology.
U. 8. Geol. Surv., 21st Ann. Rept., pt. 2, pp. 17-36, 1900. Landslides,
ibid., pp. 129-151.
Describes the occurrence of springs charged with LS, CO,, and
CaCO,, which are perhaps remnants of solfataric action (p. 33). De-
seribes the work of underground waters in assisting landslides.

76 Curtis (Joseph Story). Silver-lead deposits of Eureka, Nevada.

U. 8. Geol. Surv., Mon., vol. 7, pp. 200, 1884,

Gives a chapter on the water in mines, discussing its relation to fis-
sures and types of rock (pp. 107-110). Notes the influence of water
level on oxidation (p. 51). Mentions ore deposits of caves in Missouri
and upper Mississippi Valley (pp. 65-66), and ascribes the chamber
deposits of Xureka to ascending underground waters (pp. 71-74).

D.

77 Dall (William Healey), and Harris (Gilbert Dennison). Correla-
tion papers. Neocene.
U. 8. Geol. Surv., Bull. no. 84, pp. 349, 1892.
A number of well sections are given in connection with descriptions
of rocks of New Jersey (pp. 41-44), Delaware (p. 46), and Florida (pp.
103, 108-109). The natural wells of North Carolina (p. 72), and the
circulation of water, including underground streams in Florida, is con-
sidered, and sinks and other topographic features resulting from solu-
tion mentioned. Some of the Florida springs are described (pp. 88-95).

78 Darton (Nelson Horatio). Bibliography of North American geol-
ogy for 1886.
U. 8. Geol. Surv., Bull. no. 44, pp. 35, 1887.
Several water papers are listed under author’s name, buf are not
indexed by subjects.

79 —— Record of North American Geology for 1887 to 1889, inclusive.
U. 8. Geol. Surv., Bull. no. 75, pp. 173, 1891.
Water papers listed in general only under authors.

80 —— Record of North American Geology for 1890.
U. 8. Geol. Surv., Bull. no. 91, pp. 88, 1891.
Water papers are not listed except under authors.

81 —— Record of North American Geology for 1891.
U. S. Geol. Surv., Bull. no. 99, pp. 73, 1892.
Papers relating to water are listed only under authors’ names.

82 —— Fredericksburg folio, Virginia-Maryland.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 13, pp. 6, 1894.
Describes the underground waters at the base of the Columbia and
Lafayette formations and the artesian waters of the sandy horizons of
the Potomac and Pamunkey. The areas of probable flowing waters are
defined (p. 6).

83 —— Administrative report.
U. 8. Geol. Surv., 15th Ann. Rept., pp. 153-155, 1895
Describes work relating to artesjan waters (p. 155).
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8+ Darton (Nelson Horatio.) Preliminary report on artesian waters

of a portion of the Dakotas.

U. S. Geol. Surv., 17th Ann. Rept., pt. 2, pp. 603, 1896.

The paper gives an outline of the geologic conditions (pp. 610-612)
and describes the various water horizons (pp. 612-614) and their extent
(pp. 614-617), after which the descriptions of the wells and of the well
prospects in the Dakotas are taken up by counties (pp. 617-665). The
pressure and head (pp. 665-670), composition (pp. 676-679), origin (pp.
679-680), and amount (pp. 680-681) of the waters, together with their
use for irrigation ( pp. 681-690) and power (pp. 690-691) are considered.
The problems of construction and management are also treated. Numer-
ous sections and other illustrations are given. ’

85 —— Catalogue and index to contributions to North American
geology, 1782-1891.
U. 8. Geol. Surv., Bull. no. 127, pp. 1045, 1896.
Artesian waters and springs are not indexed as sach, but a few refer-
ence occur under geologic philosophy, miscellaneous, and under geologic
philosophy, chemic geology.

86 —— Artesian well prospects in the Atlantic Coastal Plain region.

U. S. Geol. Surv., Bull. no. 138, pp. 232, 1896.

Discusses the geologic structure and artesian conditions (pp. 18-22)
and describes the water horizons, wells, structure, conditions, prospects,
composition of waters, etc., for each of the States from New York to
Georgia. Among the water-bearing formations considered are the
Crystalline rocks, Potomac, Matawan, Middle Marl (Rancocas) Miocene,
Pamunkey, Redbank, Chesapeake, Columbia, ete.

87 —— Nomini folio, Maryland-Virginia.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 23, pp. 4, 1896.
Describes springs and shallow and artesian wells. Flowing water
comes from the Chesapeake formation, but occurs only in the lowlands,
pumping being resorted to in the uplands. The shallow waters are
from the base of the Columbia or Lafayette. Gives a map showing the
areas of flowing wells and the depths to the basal sands of the Chesa-
peake, and the sands within and at the base of the Pamunkey (p. 4).

88 —— Franklin folio, West Virginia-Virginia.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 32, pp. 6, 1896.
Notes the oceurrence of sinks in the Shenandoah and caverns in the
Lewistown limestone (pp. 2-3).

89 —— New developments in well horing and irrigation in eastern
South Dakota, 1896.

U. 8. Geol. Surv., 18th Ann. Rept., pt. 4, pp. 561-615, 1897,

Gives progress of well sinking by counties (pp. 568-590)+and shows
view of lake supplied by artesian water (pl. 39). Area of known arte-
sian water has been extended up the Missouri Valley above Pierre and
probably to Bismarck, up the Big Cheyenne to the Black Hills, and up
Moreau River and elsewhere. Many heavy pressures have been
encountered (pp. 590-592). Other points considered or illustrated are
depth to bed rock, use of well water for irrigation, temperature of well
waters, chemical analyses of wells and springs, and volume (pp. 592-615).
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90 Darton (Nelson Horatio). Preliminary report on the geology and
water resources of Nebraska west of the one hundred and
third meridian.

U. 8. Geol. Surv., 19th Ann. Rept., pt. 4, pp. 719-785, 1898.

Diseusses topography and geology (pp. 727-760), underground waters
(pp. 761-766), springs (pp. 766-768), and windmill irrigation from wells
(p. 780). The following water horizons are considered: Alluvium,
Pierre, Ogallala, Arikaree, (iering, Brule, Chadron, Laramie, and
Dakota formations, and the Carboniferous limestones. Many illustra-
tions and two underground water maps are given.

91 —— Underground waters of a portion of southeastern Nebraska.

U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 12, pp. 56,
1898.

Describes the topography (pp. 12-14) and the geology (pp. 14-24) of
the region and considers the shallow water-bearing horizons (largely
under 150 feet in depth) in fifteen counties (pp. 24-45). Of the deep
borings, from 590 to 2,460 feet, only one appears to have reached the
Dakota sandstone, and this was a failure. Although drilling through
the Cretaceous would be expensive, Dakota water could probably be
obtained at many points (pp. 47-48). The use of underground waters
for irrigation is described for seven counties.

92 ——- Monterey folio, Virginia-West Virginia.
U. S. Geol. Surv., Geol. Atlas of U. 8., folio no. 61, pp. 7, 1899.
Notes the occurrence of thermal springs, sinks, and caves in the
Shenandoah limestone (p. 2).

93 —— Preliminary description of the geology and water resources
of the southern half of the Black Hills and adjoining
regions of South Dakota and Wyoming.

U. 8. Geol. Surv., 21st Ann. Rept., pt, 4, pp. 489-599, 1900.

Discusses the topography and geology (pp. 498-562) and considers the
waters of the Dakota-Lakota, Minnelusa, and Deadwood sandstones,
including wells and springs (pp. 563-574).

94 —— Washington. folio, District of Columbia-Maryland-Virginia.
Underground water.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 70, pp. 7, 1901.
Deseribes the sources of water supplies, including the crystalline rocks, -
and the Potomac, Columbia, and other sedimentary beds. A map
showing depths to the top and base of the Potomac formation is given.

95 —— Preliminary list of deep borings in the United States. Part

1 (Alabama-Montana).

U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 57, pp. 60,
1902.

Consists of tables giving town, county, depth, diameter, yield, head,
temperature, quality, ete., of wells over 400 feet alphabetically arranged
by States from Alabama to Montana. References to published records
are given.
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96 Darton (Nelson Horatio). Preliminary list of deep borings in the
United States. Part 2 (Nebraska-Wyoming).
U. 8. Geol. Sury., Water-Supply and Irrigation Paper no. 61, pp. 67, 1902.
Contains well statistics alphabetically arranged by States from Nebraska
to Wyoming.

97 —— Norfolk folio, Virginia-North Carolina.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 80, pp. 4, 1902.
Gives a number of shallow well sections in the text and columnar
sections of the deep wells at Norfotk and Fort Monroe on the Well Sec-
tion Sheet. Most of the well supplies are from the base of the Colum-
bia, the deep wells reaching into the Potomac generalty obtaining salt
water. Several analyses are given. The results of the deep wells at
Norfolk, Fort Monroe, Newport News, and Virginia Beach are discussed.

98 ——— Oelrichs folio, South Dakota-Nebraska.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 85, pp. 6, 1902.
Describes the thermal springs of the Minnekahta limestone (p. 3), and
gives a map showing the outerop of the Dakota sandstone, the areas of
flowing and pumnp wells, the depth to the top of the Dakota sandstone,
and the altitude to which the water will rise (pp. 5-6).

99 —— Preliminary report on the geology any water resources of
Nebraska west of the one hundred and third meridian.

U. S. Geol. Surv., Prof. Paper no. 17, pp. 69, 1903.
Revised edition of no. 90.

100 —— Camp Clarke folio, Nebraska.

U. 8. Geol. Sury., Geol. Atlas of U. 8., folio no. 87, pp. 4, 1903.

Describes the character and volume of springs and notes the sinking
into the ground of the waters (p. 1). The shallow waters of the river
bottoms and the waters of the Arikaree and Ogallala formations are con-
sidered. On the table-land abundant and good water can be obtained
at depths of from 200 to 300 feet. The Dakota sandstone is untested,
but is probably within reach of the drill and will yield good and abund-
ant flows (p. 6).

101 —— Scotts Blufl folio, Nebraska.

U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 88, pp. 5, 1903.

Notes the occurrence of spring and seepage water in the valley of
Pumpkin Creek (p. 1) and describes the underground waters of the
alluvium, etc., along the North Platte (p. 5). The presence of shaltow
water on the uplands is uncertain, as is also the case in the Brule clay,
because of its fissures and crevices. The Laramie is regarded as a possi-
ble source of water. The Dakota is untested, but could probably he
reached at 2,000 feet or more and be likely to furnish good flows. The
Arikaree formations furnishes water on the plateau at a depth of 200 feet
and outerops with springs in the canyons (p. 5).

102 — Newecastle folio, Wyoming-South Dakota.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 107, pp. 9, 1904.
Gives a number of well records (pp. 3-5, 8) and discusses at length
the underground waters of the Dakota, Lakota, and Pahasapa horizons
(pp. 8-9). An analysis of Dakota water is given (p. 8). The artesian
water map shows the depths of the Dakota and Pahasapa standstones
and the areas of flowing and pump wells. The finding of brine~ is
recorded and an analysis given (p. 9). :
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103 Darton (Nelson Horatio) and (Smith) W. S. Tangier. Edgemont

folio, South Dakota-Nebraska.

U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 108, pp. 10, 1904.

Describes the occurrence of sinks and caves in the Minnekahta lime-
stone (p. 3) and of recent calcareous tufa deposits (p. 7). The occur-
rence of underground waters from the Dakota and Lakota sandstones,
together with records and analyses, are discussed (p. 9) and a map
showing the areas of flowing and pump wells and the depth and head
of the water is given.

104 Darton (Nelson Horatio). Western hydrology.

U. 8. Geol. Sury., Water-Supply and Irrigation Paper no. 93, pp.
117-120, 1904.

Tells of the formation and scope of the western section, division of
hydrology, and describes the work in Arizona, California, Colorado,
Kansag, Nebraska, New Mexico, North Dakota, Oklahoma, Oregon,
South Dakota, Texas, Washington, and Wyoming. The work of the
following men is considered: W. T. Lee, W. C. Mendenhall, C. E.
Siebenthal, G. E. Condra, E. H. Barbour, C. R. Keyes, C. N. Gould,
D. E. Willard, C. M. Hall, F. A. Wilder, I. C. Russell, J. E. Todd,
G. B. Richardson, Henry Landes, C. A. Fisher, and C. C. O’'Harra.

105 Davis (Arthur Powell). Report of progress of stream measure-

ments for the calendar yvear 1896.

U. 8. Geol. Surv., 18th Ann. Rept., pt. 4, pp. 1-418, 1897.

Notes the decrease in flow of wells and springs in Georgia (p. 71) and
describes the limestone springs along the Etowah River, Georgia (p.
109). Seepage into lava from Malad River, Idaho (p. 337), and the
springs and underflow along Little Fountain Creek, California (p. 231),
are also considered. ’

106 —— Irrigation near Phoenix, Arizona.
U. 8. Geol. Sury., Water-Supply and Irrigation Paper no. 2, p. 98,
1897.

Discusses underground waters briefly (pp. 86-92), naming Phoenix
and Mesa as examples of localities having large flows due in part to
additions received by the underground supplies through seepage from
irrigated tracts. Gives a list of wells of Pinal and Maricopa counties,
together with statistics; considers the anmount of underflow to be over-
estimated, the effect of evaporation underestimated; discusses the cost
of pumping.

107 —— Investigations in Arizona.
U. S. Geol. Surv., Water-Supply and Irrigation Paper no. 93, pp.
128-130, 1904.
Irrigation of 50,000 acres by wells is expected (p. 128).

108 Day (David T.). Bromine.
U. 8. Geol. Sury., Min. Res., 1883-84, pp. 851-853, 1885.
Notes the brines of the wells of West Virginia and Ohio as sources of
bromine.

Todine.
U. 8. Geol. Surv., Min. Res., 1883-84, pp. 854-858, 1885.
Like bromine, iodine is devived from the waters of salt wells.

109
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110 Day (David T.). Sulphur.
U. 8. Geol. Surv., Min. Res., 1883-84, pp. 864-876, 1885,
Notes the derivation of sulphur from hot spring deposits in Nevada
and from solfataras in Utah (pp. 865-866).

111 —— Bromine.
U. 8. Geol. Surv., Min. Res., 1885, pp. 486-487, 1886.
Notes the extraction of bromine from the brines of the salt wells.

112 [—] Salt.
U. 8. Geol. Surv., Min. Res., 1885, pp. 474485, 1886.
Discusses the brines from wells or springs of Michigan, New York,
California, Nevada, and Idaho.

113 —— Administrative report [1886-8T7].
TU. 8. Geol. Surv., 8th Ann. Rept., pt. 1, pp. 195-201, 1889.
Reports 8,950,317 gallons of mineral water, with a value of $1,284,070,
sold during 1886. This ig a slight increase over the previous year.

114 —— Administrative report [1887-88].
U. 8. Geol. Surv., 9th Ann. Rept., pp. 134-140, 1889.
The production of mineral waters for 1887 is stated as 8,259,609 gal-
lons, with a value of $1,261,473.

115 —— Administrative report [1888-89].
U, S. Geol. Surv., 10th Ann. Rept., pt. 1, pp. 182-188, 1890.
The product of mineral waters for 1888 is given as 9,628,568 gallons,
valued at $1,709,302, an increase in both amount and value.

116 —— Administrative report [1890-91].
U. 8. Geol. Surv., 12th Ann. Rept., pt. 1, pp. 129-134, 1891.
Gives the production of mineral waters for 1890 as 14,000,000 gallons,
valued at $2,000,000.

117 [——] Salt [1891].
U. 8. Geol. Surv., Min. Res. of U. S. 1891, pp. 572-578, 1893.
Gives production of salt from wells, springs, and other sources for the
year 1891.

118 [——] Bromine [1891]. )
U. 8. Geol. Surv., Min. Res. of U. 8. 1891, p. 579, 1893.
Gives production of bromine as a by-product of brines, ete., for 1891.

119 —— Administrative report [1893-94].
U. 8. Geol. Surv., 15th Ann. Rept., pp. 203-209, 1895.
Gives the production of mineral waters for 1893 as 23,544,495 gallons,
with a value of $4,246,734 (p. 209).

120 Day (William C.). Potassium salts.
U. 8. Geol. Surv., Min. Res., 1887, pp. 628-650, 1888.
These salts are obtained in part from the brine of wells and springs.
Analyses are given.

121 Diller (Joseph Silas). Lassen Peak folio, California.
U. S. Geol. Surv., Geol. Atlas of U. 8., folio no. 15, p. 4, 1895.
Mentions or describes a number of solfataras, hot springs, mud pools,
geysers, and sulphur deposits (p. 2).



FULLER.] RELATING TO UNDERGROUND WATERS. 25

122 Diller (Joseph Silas). Stalactites. The educational series of rock
specimens collected and distributed by the United States
Geological Survey.

U. 8. Geol. Suryv., Bull. no. 150, pp. 98-99, 1898.
Explains origin through action of underground waters.

123 Dodwell (Arthur) and Rixon (Theodore F). Forest conditions
in the Cascade Forest Reserve, Oregon: Cascade Range
Forest Reserve between townships 18 and 29 south.
U. 8. Geol. Surv., Prof. Paper no. 9, pp. 147-227, 1903.

Describes underground channel through which fish pass from
Deschutes River to Odell and Davis lakes (p. 148).

124 —— Leiberg (John B.), Rixon (Theodore), and. Detailed
descriptions [of timber of townships|. Forest conditions
in the San Francisco Mountains forest reserve, Arizona.

U. 8. Geol. Sury., Prof. Paper no. 22, pp. 35-91, 1904.
See Leiberg (John B.), Rixon (Theodore), and Dodwell (Arthur).

125 Drake (Noah Field), Lindgren (Waldemar), and. Nampa folio,

Idaho-Oregon.
U. 8. Geol. Sury., Geol. Atlas of U. 8., folio no. 103, pp. 5, 1904
See Lindgren (Waldemar) and Drake (’\I Fy. °

12

folio, Idaho.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 105, pp. 6, 1904.
See Lindgren (Waldemar) and Drake (N. F.).

127 Dutton (Clarence E.). The physical geography of the Grand
Canyon district.
U. 8. Geol. Surv., 2d Ann. Rept., pp. 47-166, 1882.
Notes several springs available for camp supplies in the Kaibab and
other parts of the plateau district, and mentions the occurrence of sink-
ing streams (pp. 122, 134).

128 —— Tertiary history of the Grand Canyon district, with atlas.
U. 8. Geol. Surv., Mon., vol. 2, 264 pp., atlas, 1882,
Springs in canyons are mentioned or described on pages 130, 135, 158,
159, and 168; on the Kaibab on pages 129, 139, 157,166, 171,172, on the
Uinkaret, page 82. Springs arealso treated on pages 158, 159,168, and 234.
Sinking streams are considered on pages 129 and 138, and subterranean
drainage on page 138.

129 —— Administrative report. [1886-87.]
U. S. Geol. Sury., 8th Ann. Rept., pt. 1, pp. 156-165, 1889.
Mentions two immense springs giving rise to Metolias River, on east
flank of cascades, which is 70 to 80 feet wide and too deep to ford. Other
large springs are noted.
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130 Dutton (Clarence E.). The earthquake at Charleston of August

31, 1886.

U. 8. Geol. Surv., 9th Ann. Rept., pp. 203-328, 1889.

Notes the forcing up of fresh water and mud, the formation of mud
craterlets, sink holes, ete. (pp. 224, 241, 246, 280-281, 283, 296, 297, 298,
302, 322). - Mention is made of the failure of artesian wells at Ten Mile
Hill, Georgia (p. 284), and of rise of water in certain wells in Alabama
(p. 411). The supposed effect on Iowa wells is discredited (p. 443).

E.

181 Bckel (Edwin C.). Salt and gypsum deposits of southwestern
Virginia.
U. 8. Geol. Surv., Bull. no. 213, pp. 406-416, 1903.
Describes salt wells (pp. 407, 408, 413) and gives records (pp. 408-409).
Analyses of brines from Virginia, New York, Ontario, Michigan, Penn-
sylvania, West Virginia, England, and France are also given (p. 414).

132 —— Hayes (C. Willard) and. Iron ores of the Cartersville
- district, Georgia.
See Hayes (C. W.) and Eckel (E. C.).

133 —— Hayes (C. W.) and. Occurrence and development of ochel
deposits in the Cartersville district, Georgia.
See Hayes (C. W.) and Eckel (E. C.).

134 Eckel (Edwin C.). The salt industry in Utah and California.
U. S. Geol. Surv., Bull. no. 225, pp. 488-495, 1904.
Notes the derivation of salt from springs in California (p. 494).

135 —— Johnson (Lawrence C.) and, Mississippi. [Well records.]
U. S. Geol. Surv., Water Supply and Irrigation Paper no. 102, pp.
332-357, 1904.
See Johnson (Lawrence C.) and Eckel (Edwin C.).

136 EBldridge (George Homans). A geological reconnoissance in
northwest Wyoming.

U. 8. Geol. Sury., Bull. no. 119, pp. 72, 1894.

The paper describes the Stinking Water, Big Horn, and Fort Washa-
kie Sulphur Springs. All are hot or warm, have copious flows, and are
surrounded by mineral deposits, the first by a geyser cone. The waters
are considered to possess valuable medicinal properties. The Big Horn
and Fort Washakie springs occur at the crest of anticlines.

187 —— Anthracite-Crested Butte folio. Description of the sedi-

mentary formations.
U. 8. Geol. Sury., Geol. Atlas of U. 8., folio no. 9, pp. 6-10, 1894,
Describes hot springs and calcareous tufa mounds along Ament Creek

(p- 9)-
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138 Eldridge (George Homans). Geology of the Denver Basin in
Colorado: Economic geology, artesian wells.

U. 8. Geol. Surv., Mon., vol. 27, pp. 401-465, 1896.

The chapter includes a history of the development of the basin, and
discussions of the artesian conditions, water horizons, source of water,
absorption, transmission, capacity, and yield of water horizons, and life
of wells. Chemical analyses, sections, and descriptions of wells are
given, together with statistics of location, date, casing, water horizon,
depth, discharge in 1886 and 1890, cost, ete., for 357 wells.

139 Emerson (Benjamin Kendall). Geology of old Hampshire
County, Massachusetts, comprising Franklin, Hampshire,
and Hampden counties.

T. 8. Geol. Surv., Mon., vol. 29, pp. 790, 1898.

Gives a number of deep-well records in Triassic rocks (pp. 380-389),
but little information relating to water. Springs are described and
analyses given (pp. 751-752).

140 —— The geology of eastern Berkshire County, Massachusetts.
U. 8. Geol. Surv., Bull. no. 159, pp. 139, 1899.
Describes the wells on the Dalton fault, giving record, map, and
analysis. The water comes from solution passages in the limestone
along the fault (pp. 90-92).

141 BEmmons (Samuel Franklin). Geology and mining industry of
Leadville, Colorado, with atlas.

U. S. Geol. Sary., Mon., vol. 12, pp. 770, atlas, 1886.

Among the topics relating to underground waters, the following may
be noted: Caves in limestone (p. 394), warm springs (p. 169), and water
level in mines (p. 378). Ores are regarded as having been deposited by
descending aqueous solntions following natural water channels includ-
ing bedding planes, joints, and cleavage (p. 378). The thermal spring
origin of fissure veing ig also mentioned on page 576.

142 —— Anthracite-Crested Butte folio. Description of the Elk
Mountains.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 9, pp. 1-2, 1894.
Mentions the travertine and tufa deposits of hot springs and describes
the formation of bog ore by the leaching of sulphurets by thermal
waters (p. 2).

143 —— Introduction. Economic geology of the Mercur mining
district, Utah. By J. Edward Spurr.
U. 8. Geol. Surv., 16 Ann. Rept., pt. 2, pp. 349-369, 1896.
Considers the part of hot underground waters in ore deposition
(pp. 367-369).

144 —— Mines of Custer County, Colorado.
U. S. Geol. Surv., 17th Ann. Rept., pt. ii, pp. 465-472, 1896,
Aseribes ores of Bull Domingo and Geyser mines to aqueous deposition
(pp. +45—447,458-464). The latter mine is characterized by strong flows
of water charged with carbonates, sulphates, nitrates, ete., of the alka-
lies, alkaline earthe, and metals. Analyses of the water and of the
tufaceous deposits formed hy it on its emergence are given.
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145 BEmmons (Samuel Franklin) and Tower (George Warren). Butte
Special folio, Montana.

U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 39, pp. 8, 1897.

Notes the action of thermal waters on andesites (p. 6) and deseribes
the superficial and deep-seated springs of the area. The former are
generally located at the hase of prominences of porous igneous rocks,
and are numerous and copious in flow. The latter are hoth cold and
warny, and are generally more or less mineralized, some being used for
medicinal purposes. Alkaline carbonates, carbon dioxide, and sul-
phuretted hydrogen are common constituents. Some mineral deposits
oceur (p. 8).

146 Emmons (Samuel Franklin). Tintic Special folio, Utah. Gen-
eral conclusions. .
U. 8. Geol. Suryv., Geol. Atlas of U. 8., folio no. 65, pp. 7-8, 1900.
Discusses the significance of the ground-water level and describes
certain cave deposits.

147 —— Homestake mines.
U. 8. Geol. Surv., Prof.Paper no. 26, pp. 55-80, 1904.
Notes relation of underground waters to ore deposition.

F.

148 Fairbanks (H. A.). San Luis folio, California.
U. 8. Geol. Surv., Geol. Atlasof U. 8., folio no. 101, pp. 14, 1904.
Describes a number of strong iron and other springs, some of which
are used for bathing (pp. 14).

149 Pellows (A. L.). Water resources of the State of Colorado.
U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 74, pp. 151,
1902.
Notes the absorption of rainfall by different varieties of rocks (p. 17)
and describes seepage of the South Platte (pp. 65-66), Arkansas River
(p. 100), and the Rio Grande (pp. 109-110).

150 Fenneman (N. M.). The Boulder, Colorado, oil field.
U. 8. Geol. Surv., Bull. no. 213, pp. 322-332, 1903.
Discusses the occurrence of fresh and salt water in oil wells, some of
which are cased to over 2,000 feet. The lower waters are thermal and
rise with some force.

151 Field (John E.). Diversion of North Platte River [Wyoming-
Nebraskal].

U. 8. Geol. Surv., 2d Ann. Rept. Reclamation Service, 1902-3, pp.
499-507, 1904.

Notes occurrence of hot springs, and describes honeycombing of rock
by their agency at Alcova, Wyo. (p. 508).

152 Flynn (Benjamin H.), and Flynn (Margaret S.). The natural
features and economic development of the Sandusky, Mau-
mee, Muskingum, and Miami drainage areas in Ohio.

U. 8. Geol. Sury., Water-Supply and Irrigation Paper no. 91, pp. 130,
1904.

Discusses public water supplies, including those from springs, galleries
and from shallow and deep-seated wells, both flowing and nonflowing
(pp. 58-124).
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153 Foerste (Aug. F.). Geology of the Carboniferous strata of the
southwestern portion of the Narragansett busin, with an
account of the Cambrian deposits.

U. 8. Geol. Surv., Mon., yol. 33, pp. 214-393, 1899.
(rives record of deep horing in Rhode Island (p. 322).

154 Fontaine (William Morris). The Potomac formation in Vir-
ginia. .
U. 8. Geol. Surv., Bull. no. 145, pp. 149, 1896.
Gives an artesian-well section at Fort Monroe (p. 44) and describes an
alum spring near Fredericksburg (p. 68).

155 Portier (Samuel). Seepage water of northern Utah.

U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 7, pp. 50,
1897.

Defines seepage waters (p. 11) and considers their importance (pp.
11-13) and origin (p. 13). A considerable number of measuremnents
showing quantity of seepage water in Cache Valley (pp. 27-44) and in
Ogden Valley (pp. 44-47) are given. In the lower portion of the latter
more water is returned by seepage than taken out for irrigation during
certain months.

156 —— Conveyance of water in irrigation canals, flumes, and pipes.
U. 8. Geol. Surv., Water-Supply and Irrigation Paper no. 43, pp. 86,
1901.

Notes the effect of irrigation in raising the groundwater level (p. 16).

157 [Fuller (Myron L.)], Campbell (Marius R.) [and]. Masontown-

Uniontown folio, Pennsylvania natural gas; Petroleum.
See Campbell (Marius R.) and [Fuller (Myron L.)]}.

158 Fuller (Myron L.). Ditney tolio, Indiana: General and Pleisto-

cene geology.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 83, pp. 1-7, 1902.
Gives diamond drill section near (:lezen post-office (p. 2) and a num-
ber of scattered drift well sections (p. 3).

159 —— Ditney folio, Indiana. Mineral waters: Water supply.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 84, p. 8, 1902.
Describes the character and composition of the mineral springs at
the Degonia and Ash Iron Spring resorts, and mentions the occeurrence
and deposits of Chalybeate Springs. The amount and character of the
water supply from drift and rocks is also discussed.

160 —— Gaines folio, Pennsylvania. General geology.
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 92, pp. 9, 1903.
Gives deep well record at Gaines (p.2) and describes a 2,880-barrel
water well from a depth of 100 feet in the Chemung rocks at Harrison
Valley. The water is mineralized and is regarded of medicinal value
(p.9).

161

Natural gas [Brownsville-Connellsville folio].
U. 8. Geol. Surv., Geol. Atlas of U. 8., folio no. 94, pp. 17-18,1903.
Gives detailed records of several deep wells.
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162 FPuller (Myron L.) and Clapp (Frederick G.). Patoka folio,
Indiana-Illinois.
U. 8. Geol. Surv., Geol. Atlas of U. S., folio no. 105, 12 pp., 1904.
Gives a number of well records (p. 3) and discusses the occurrence of
groundwater, including that of springs and wells, in considerable
detail (pp.11-12). The occurrence of calcareous tufa is described

(p. 14).
163 Fuller (Myron L.). Hyner gas pool, Clinton County, Pennsyl-
vania.

U. 8. Geol. Surv., Bull. no. 225, pp. 392-395, 1904.
Gives record of 1,965-foot well and notes occurrence of fresh and salt
waters at various horizons.

164 —— Water supply from wells in southern Louisiana.
U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 101, pp.
74-81, 1904.
Discusses the use of well water for domestie, town, raitroad, and man-
ufacturing supplies, giving a list of towns supplied from wells and a
table of analyses. The subject of contamination is also discussed.

165 —— Rice irrigation in southern Louisiana.
U. 8. Geol. Surv,, Water Supply and Irrigation Paper no. 101, pp.
82-94, 1904.
Deals mainly with irrigation by water obtained from wells, giving
tables showing number of farms and acreg irrigated by such waters in
1902 (pp. 82-91). A map showing wells and canals is included.

166 —— Introduction: Contributions to the hydrology of Eastern
United States, 1908.
U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 102, pp.
9-13, 1904.
States object of progress reports, gives list of publications of the Sur-
‘vey and a bibliography of principal Survey publications relating to under-
ground waters.

167 —— Organization of the division of hydrology and work of the
eastern section.

U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 102, pp.
15-20, 1904.

Gives an account of early Survey work on underground waters, of the
organization and scope of the division of hydrology, and a deseription
of the work by States as follows: Maine, W. 8. Bayley, G. O. Smith,
W. C. Washburn, and L. G. Lord; New Hampshire, J. M Boutwell;
Vermont, G. H. Perkins; Massachusetts and Rhode Island, W. O.
Crosby; Connecticut, II. E. Gregory; New York, A. C. Veatch, Arthur
Hollick, M. L. Fuller, C. 8. Slichter, W. O. Crosby, and F. B. Weeks;
New Jersey, G. N. Knapp; Georgia, S. W. McCallie; Florida, M. L.
Fuller; Minnesota, (. W. Hall; Wisconsin, A. R. Shultz; Michigan,
W. F. Cooper; Iowa, W. H. Norton; Missouri, E. M. Shepard; Arkan-
sag, A. C. Veateh and A, H. Purdue; Louisiana, A. C. Veatch and G. D.
Harris; Kentucky and Tennescee, L. C. Glenn; Alabama and Missis-
sippi, E. A. Smith, L, C. Johnson, J. A. Anderson, R. 8, Ilodges, and
B. F. Lovelace,
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168 Fuller (Myron L.). Introduction. Notes on the wells, springs
and general water resources of certain Eastern and Central
States.

U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 102, pp.
21-26, 1904.

Discusses the methods of work, including the collection, preparation,
and presentation of data, the economic value of general water resources,
well and spring records, analyses, etc., and gives an explanation of the
tables of the report.

169 —— Florida. [Well and spring records.]

U. 8. Geol. Surv., Water Supply and Trrigation Paper no. 102, pp.
238-274, 1904.

Discusses the general underground water conditiong (pp. 238-239)
and givesx tables and notes relating to wells (pp. 240-264) and springs
(pp- 265-274). The well data include altitude, depth, source, head,
temperature, quality (including analyvses), records, and uses; the spring
data, temperature, quality (including analyses), source, uses, improve-
ments, ete.

G.

170 Gilbert (Grove Karl). Lake Bonneville.
U. 8. Geol. Surv., Mon. vol. 1, 438 pp., 1890.
Mentions springs in Death Valley, California (p. 8), and elsewhere
(p. 102), Ice spring, Utah (p. 325), hot springs of Fumerole Butte,
Utah (p. 333), of Salt Lake City (p. 349), and of Bonneville village,
Utah (p. 350), the last two being on faults, are also congidered. Other
hot springs are noted.

171 —— Administrative report [1890-91].
U. 8. Geol. Surv., 12th Ann. Rept., pt. 1, pp. 52-65, 1891.
Discusses underground temperatures as based on observations in the
4,471-foot well at Wheeling, West Virginia.
172 —— Administrative report [1891-92].
U. S. Geol. Surv., 13th Ann. Rept., pt. 1, pp. 83-98, 1892.

Notes work of A. C. Peale on mineral waters (n. 88) and of William
Hallock on temperatures of Wheeling deep well (p. 961,

173 —— Aduministrative report.
U. 8. Geol. Surv., 15th Ann. Rept., pp. 144-148, 1895,
Gives an account of studiex on the artesian conditions and of the con-
touring of the Dakota sandstone in southern Colorado, ete. (pp. 145-146).
174 -— The underground water of the Arkansas Valley in eastern

Colorado.

U. 8. Geol. Surv., 17th Ann. Rept., pt. 2, pp. 551-601, 1896.

Describes the geology of the region (pp. 560-580) and considers the
derivation of underground waters (pp. 557-558) and general artegian
conditions (p. 581). The character, catchment area, capacity, distribu-
tion, quality, analyses, and prospects of the Dakota sandstone or its
waters are treated at length (pp. 582-595), while the ground water in
gravels, in upland and dune =ands, and in the terraces is discussed (pp.
595-598). The counsiderable underflow of the Arkansas and other
streams is pointed out (pp. 599-601).




32 BIBLIOGRAPHIC REVIEW OF PAPERS (No. 120.

175 Grilbert (Grove Karl). Pueblo folio, Colorado.
U. 8. Geol. Surv., Geol. Atlas of U. 8. folio no. 36, pp. 7, 1897.
Notes the loss of water through absorption by the beds of the Arkan-
gas and St. Charles rivers (p. 1) and discusses the various water hori-
zons in the Dakota sandstone, including their depth and head. A map
showing the areas of flowing and nonflowing wells and the depths of
the water horizons is given.

176 Glenn (L. C.). Tennessee. [Well records. |
U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 102, pp.
358-367, 1904.
Gives a general statement of underground water conditions (pp. 358-
359) and presents tables and notes relating to wells (pp. 360-365).
These include data bearing on depth, head, source, yield, quality,
records, and uses.

177 —— Kentucky. [Well records.]
U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 102, pp.
369-373, 1904. :
Considers briefly the general underground water conditions and gives
tables and notes relating to wells. These include “statistics on depth,
head, yield, quality (including analysis), records, and uses.

178 Grooch (Frank Austin) and Whitfield (James Edward). Analyses
of waters of the Yellowstone National Park with an account
of the methods of analyses employed.

U. 8. Geol. Surv., Bull. no. 47, pp. 84, 1888.

Gives the temperatures, specific gravities, and analyses of 43 waters
including those from geysers, hot gprings, cold springs, mud springs,
etc. Among the rare compounds or elements of waters which were
found are B,0, As,O3, Br, Mn, Cs, and Rh. N,O;, TiO,, I, Fl, Ba, and
Sr were tested for but not found.

179 Goodell (Edwin B.). A review of the laws forbidding pollution

of inland waters in the United States.

U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 103, pp. 120,
1904.

Gives an abstract of laws relating to pollution of surface streams.
Springs are specifically included with the streams in nearly all States
and wells are included in many instances. Several States have special
laws relating to springs.

180 Gowsell (M. G.), Plummer (Fred G.)and. Forest conditions in
the Lincoln Forest Reserve, New Mexico.
U. 8. Geol. Surv., Prof. Paper no. 33, pp. 47, 1904.
See Plummer (Fred G.) and Gowsell (M. G.). .

181 Grant (C. L.). Additional well records in Connecticut.
U. 8. Geol. Surv., Water Supply and Irrigation Paper no. 102, pp.
160-165, 190+.
Gives tables showing depth and yield of wells at a considerable num-
ber of scattered localities.

182 Graves (Henry S.). Black Hills Forest Reserve.
U. 8. Geol., Surv., 19th Ann. Rept.. pt. 5, pp. 67-164, 1898.
Mentions underground-stream channels in Bear Lodge Range (p. 163).












































































































































































































































































































