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DEPARTMENT OF THE INTERIOR;
Unrrep STATES (GEOLOGICAL SURVEY,
Washington, D. C., July 1, 1883.
Hon. H. M. TELLER,
Secretary of the Interior:

Sir: I have the honor to transmit herewith my report of the
operations of the Geological Survey for the fiscal year ending
~ June 30, 1883. | |

Please accept my thanks for the intérest you have mani-
fested in the work intrusted to my charge, alike in the efforts
.made to systematize the business operations of the Survey and
to organize methods of research on a sound basis.

I am, with great respect, your obedient servant,

Director.
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FOURTH ANNUAL REPORT

OF THE

UNITED STATES GEOLOGICAL SURVEY.

By J. W. PowELL, Director.

INTRODUCTION.

Prior to the beginning of the present fiscal year it was
doubted whether the Geological Survey was authorized by
law to extend its operations into the eastern portion of the
United States, but in the act making appropriations for the
fiscal year 1882-'83 the Survey was required to make a
geologic map of the United States Authority, therefore, was
given to extend the operations of the Survey over the en-
tire country to the extent necessary for that ourpose. The
preparation of a geologic map necessitates the preparation of
a topographic map, as topography is the basis of geologic rep-
resentation.

In inaugurating the larger work required by Congress, it
becomes necessary to adopt a scale for the general map of
the United States, and a method of graphic representation.
The experience of the various geologic surveys prosecuted
by the general government and by the several states, has
shown that a map on a scale of g, or about four miles to
the inch, is necessary for the intelligent presentation of the
principal facts of structural geology; and that in all those
portions of the country where the structure is in any degree
complex, a smaller scale is inadequate. It may be found that
certain of the more complex districts will require a more elab-
orate map, but guided by past experience the scale above

mentioned has been adopted as hest for the general purpose.
X111



X1v REPORT OF THE DIRECTOR.

Experience has also shown that vertical relief can best be
expressed in contours, with varying vertical intervals, depend-
ent upon the character of topographic reliefs; that in the more
rugged mountain countries intervals of 200 feet will serve the
necessary purposes, but that the intervals should grade down
from 200 to 25 feet as topographic features become more plain.
Experience has also shown that it is not necessary, in general,
to run contours on the ground, but that skillful topographers
can represent the vertical element of topography with sufficient
accuracy for the purposes of the geologic map, on the scale
selected for such map, by constructing contours from salient
and controlling points, determined trigonometrically and ba-
rometrically at varying intervals dependent upon the charac-
teristic features of the landscape. -

It is proposed to publish this general map in atlas sheets,
each being composed of one degree of longitude by one of
latitude, in areas bounded by parallels and meridians; and such
sheets are designated by the number of the parallel and of the
meridian west of Greenwich intersecting at the southeast cor-
ner of the sheet.

In order to accomplish such a topographic survey in the
shortest time and with the greatest economy, advantage must
be taken of all work previously done by the general govern-
ment, by the several states, counties, townships, &c., and by
industrial corporations and individuals. Inthe western portion
of the United States, topographic surveys have been prosecuted
as follows:

The SurveY oF THE FoRTIETH PARALLEL, under Mr. Clarence
King, embraced a zone of country 105 miles in breadth, ex-
tending from the meridian of 104° to that of 120° west of
Greenwich, and comprising an area of 87,000 square miles.
The map was made upon a scale of four miles to one inch, in
contours with intervals of 300 feet of verticality.

The GEOLOGICAL AND (AEOGRAPHICAL SURVEY OF THE TERRI-
torIEs, under Dr. F. V. Hayden, embraced areas in Colorado,
New Mexico, Utah, Wyoming, and Idaho of about 100,000
square miles. The maps were published on a scale of four
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miles to an inch, in contours with intervals of 200 feet of ver-
ticality.

The SurveEy oF THE Rocky Mouxntain REeeioN, under Maj.
J. W. Powell, in Wyoming, Utah, and Arizona, embraced an
area of 60,000 square miles. The maps were on a scale of
four miles to the inch, in contours with intervals of 250 feet of
verticality. '

The GEOGRAPHICAL SURVEYS WEST OF THE 100TH MERIDIAN,
~under the direction of Lieut., now Capt., George M. Wheeler,
of the Engineer Corps, in Colorado, New Mexico, Arizona,
Utah, Nevada, California, Oregon, and Idaho, embraced an
aggregate area of several hundred thousand square miles. A
large part of this work was on a scale too small, and was done
by methods too inaccurate, to be utilized for the purposes of
the Geological Survey; but an area of about 115,000 square
miles was surveyed in such a manner as to be available for the
present work. :

Under the present Geological Survey, certain small areas in
northern Arizona and New Mexico had been mapped prior to
the fiscal year ending June 30, 1883.

In addition to the topographic work above mentioned, the
operations of the CoasT aNp GEODETIC SURVEY have covered
the greater part of the Atlantic, Gulf, and Pacific coasts, both
with tria,ngulation and with a narrow strip of topographic work.
Where the coast is simple, the topography extends inland to a
very short distance, but where, as along the New England
coast, it is broken with deep inlets, narrow promontories, and
great numbers of islands, the work, to comprise the whole
coast, has necessarily been carried farther inland; so that
a large portion of the states of Maine and Massachusetts, and
nearly all of Rhode Island and Long Island, have beeun thus
surveyed. In addition to its coast work, the geodetic work of
the Coast and Geodetic Survey has been extended into the in-
terior in various directions, especially along the eastern border
of the Appalachian Mountain System, through the states of
Maryland, Virginia, North and South Carolina, Georgia, and
Alabama. The work of connecting the triangulation on the
Atlantic and Pacific coasts has been commenced at several
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points  Joining with the Appalachian belt, it has been car-
ried westward across West Virginia to the Ohio River. Start-
ing at Saint Louis, it has been carried westward nearly across
the state of Missouri and eastward into Illinois. Starting at
Colorado Springs, a reconnaissance has been made eastward
and westward; and from the Pacific coast, triangulation
has been extended eastward across California, Nevada, and
through Utah as far as the Wasatch Mountains. In connec-
tion with the state geological surveys the Coast and Geodetic
Survey has carried triangulation over the whole or parts of
several states, embracing New Hampshire, the greater part of
Vermont, Massachusetts, Rhode Island, Connecticut, eastern
New York, and a portion of New Jersey and Pennsylvania.
Reconnaissances have been made for the same purpose in Ten-
nessee, Kentucky, and Wisconsin; and in the latter state sev-
eral stations have been occupied.

The Lake Surviy has mapped the shores of the Great Lakes,
carrying triangulation around them, and connecting the head
of Lake Michigan with the foot of Lake Erie. A belt of trian-
gulation has also been carried from the neighborhood of Vin-
cennes, Indiana, northward along the eastern border of Illinots,
connecting with the triangulation upon the shore of Lake Mich-
igan.

The ExcINEER Corps has completed a number of small pieces
of topographic work in different parts of the country, and has
been engaged for some time in mapping the course of the Mis-
sissippi River, controlling the work by geodetic methods. It
has also made numerous surveys in connection with river im-
provements in many parts of the country. Although these
areas are small, yet in the aggregate they will materially aid
in the preparation of a general map.

The parceling surveys of the GeneraL Lanp Orrice have
extended over an aggregate area of about 1,600,000 square
miles. The township plats prepared by these surveys are
nominally topographic maps, but longitudes, latitudes, and
altitudes have been determined only at rare intervals. The
topographic details of these maps—the representation of drain-
age, hill-work, lake-shore, &e—are of varying degrees of
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excellence; but from the inception of the work to the present
time its quality has been steadily improving. From careful
examination it is found that valuable material can be derived
from these township plats for the purpose of filling out the
details of drainage, &c., upon outline maps previously pre-
pared by the survey, and by the systematic determination of
longitudes, latitudes, and altitudes over the regions surveyed
under the authority of the General Land Office.

Since the beginning of the century, surveying expeditions,
mainly under direction of the War Department, have been
extended in various directions over the mountain region of the
West. Traverse-lines, controlled by astronomically determined
positions, have been run, and numbers of rude maps and com-
pilations of these rude maps have been published. From this
material the earlier maps of the West have been made. The
work is of little present value for the purposes of the Geolog-
ical Survey.

The principal regions surveyed by state organizations are
as follows:

The entire state of New Hampshire has been surveyed by
the Geological Survey of that state, under Prof. C. H. Hitch-
cock, and the results published on a scale of 24 miles to an
inch, in contours with vertical intervals of 100 feet. This work
was controlled in large part by the triangulation of the United
States Coast and Geodetic Survey.

Between 1830 and 1842 the, state of Massachusetts had
what was for the time a very elaborate system of triangulation
carried over its area, known as the Borden Survey. When
provision for this'work was made by the state a legislative
enactment was passed requiring the towns to have surveys
made of their areas, and such town maps were adjusted to
the triangulation and combined in a map of the state. It
proved to be a map of unequal quality in its different parts.
Subsequently the state, not being satisfied with the results,
placed the matter in the hands of Mr. H. F. Walling, an ex-
perienced compiler, who, with much additional original work,
succeeded in preparing a good map of the state. But the map

thus completed does not meet the wants of the Geological Sur-
3 INP—-II
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vey, from the fact that the most important topographic elements,
namely, those relating to vertical reliefs, were omitted, and
much additional work is needed to make it answer present
requiremnents.

The state of New York has for some years supported a
geodetic survey, under the direction of Mr. James T. Gardiner.
This work is of a high character. It is based upon United
States Coast Survey points along the Hudson and stations of
the United States Lake Survey in.the neighborhood of the
Great Lakes. It is presumably the purpose of this survey to
fit local maps of counties and townships to the triangulation
thus begun for the purpose of making a general map of the
state. New York has also supported a survey of the Adiron-
dack region.

The New Jersey (reological Survey has in progress a map
of that state, one sheet of which has been published, compris-
ing an area of 1,250 square miles, on a scale of one mile to an
inch, the contours being 20 feet apart vertically in the hill
country and 10 feet in the more level regions The triangula-
tion of the Coast and Geodetic Survey is utilized. The sheet
comprises the northeastern portion of the state, about New
York Harbor, Jersey City, and the country lying immediately
to the west and south. The field work is prosecuted with the
plane-table and level.

Pennsylvania is actively engaged in topographic work in
connection with the Second Geological Survey. The maps,
which comprise areas of the coal and iron regions, are upon
large and diverse scales. Many of them are mere drainage
maps, a few only being in contours. 'The field work is being
done mainly by traverse-lines, by odometer and stadium
methods. It appears to be the plan of the director to supply
local maps of regions especially interesting by reason of their
mineral deposits, and not to make a connected map of the
state.

For some years past the North Carolina Geological Survey
has been engaged upon the field work of a topographic map
of that state. This map was published in 1882 Its scale is
10 miles to an inch, the orography being represented by crayon
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work. The map of the eastern part of the state was chiefly
made from compiled material, such as railroad surveys, county
maps, &c. The mountain portion of the state was in part
compiled from similar material, but is mainly the -result of
surveys made by and under the supervision of Prof. W. C.
Kerr, the state geologist, and the work of Prof. Arnold Guyot.
The scale of this map is too small for the use of the United
States Geological Survey, while the absence of precise defini-
tion of the vertical element otherwise impairs its usefulness;
but the map serves well for the purposes of a reconnaissance,
and by it the work in that region can be planned with economy.

In the state of Georgia some topographic work was done by
the late Geological Survey of the state, but the abrupt termina-
tion of its labors left the accumulated material unpublished.

In Michigan certain small areas in the iron and copper
regions of the Upper Peninsula have been surveyed, and maps
published in contours, by the state geological survey.

In Missouri the state geological survey has published maps
of the iron regions of Iron Mountain and Pilot Knob.

In addition to the national and state surveys above enum-
erated, a large amount of map-work has been done by private
enterprise, and many of the northeastern states, and many
counties and towns of other states, have been mapped in a
more or less accurate way, partly by the use of material com-
piled from railroad and other surveys and partly by original
work. These maps and atlases, although on an amply large
scale, and perhaps of sufficient accuracy in-point of detail of
drainage, are entirely wanting in two elements, namely, general
geographic position and vertical relief. ~Most of them are
drainage and culture maps only. In cases where hill-work is
represented, indefinite hatching only is used. These maps can
be utilized to some extent, however, when a system of triangu-
lation has been carried over the region, by means of which
their errors of position can be corrected; and the material for
contours can be rapidly and easily added.

Throughout the United States there are many maps of rail-
road, canal, and turnpike surveys, which can be utilized to
great advantage. Such material requires more or less exami-
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nation in the field, and constant checking by means of geo-
detically determined positions; and the hill-work has usually
to be supplied.

Aside from that which has been done by the general govern-
ment toward the preparation of a map of the United States,
the railroad surveys furnish the most important part of the
material now at hand. A vast net-work of trial and located
lines have been run, which, by judicious adjustment, can be
used to advantage, and with great economy. All the railroad
companies of whom maps have been asked have responded
promptly and favorably, although in many cases they were
necessarily put to much expense thereby.

During the past fiscal year the Survey has been engaged in
collecting, compiling, and adjusting the materials above de-
scribed, preparatory to operations in the field. The accom-
panying map exhibits the areas which have been surveyed
under the auspices of the general government, and the surveys
made by states for geologic purposes; all of which is available
and believed to be sufficiently accurate for the purposes of the
Geological Survey.

TOPOGRAPHIC WORK.

All of the topographic work of the Geological Survey is
placed under the supervision of a chief geographer, Mr. Henry
Gannett In addition to the work of compilation and adjust-
ment above described, it was found practicable to conduct
field operations to a limited extent during the season of 1882,
For convenience of administration, but controlled by geologic
considerations, the area of the United States is divided into
seven districts, as follows:

I. DistRICT OF THE NORTH ATLANTIC, comprising Maine, New
Hampshire, Vermont, Massachusetts, Rhode Island, Counecti-
cut, New York, New Jersey, Pennsylvania, Delaware, Mary-
land, and the District of Coluwmbia.
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II. DistrIicT OF THE SouTH ATLANTIC, comprising Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
Tennessee, Kentucky, and West Virginia.

III. DistricT oF THE NorTH Mississippi, comprising Ohio,
Indiana, Illinois, Michigan, Wiscoﬁsin, Minnesota, Dakota,
Nebraska, Kansas, Iowa, and Missouri.

IV. DistricT oF THE SouTH Mississippr, comprising Indian
Territory, Arkansas, Mississippi, Louisiana, and Texas.

V. DistricT or THE Rocky MounTAINs, comprising Montana,
Wyoming, Colorado, part of Utah, New Mexico, and part of
Arizona.

VI. DistricT or THE GREAT BASIN, comprising parts of Wash-
ington Territory, Oregon, California, Utah, Arizona, Nevada,
and Idaho. :

VIL District oF THE Pacriric, comprising part of Washing-
ton Territory, part of Oregon, and the greater portion of Cali-
fornia.

On the accompanying map, exhibiting the various surveys
which are available for the purposes of the Geological Survey,
the above-named geographic districts are delineated. Early
in the fiscal year operations were commenced in the South
Atlantic district, the South Mississippi district, the northern
part of the Rocky Mountain district, the-southern part of the
Rocky Mountain district, the Great Basin district, and the
Pacific district.

SOUTH ATLANTIC DISTRICT.

In the southern part of the Appalachian region topographic
work was inaugurated under the charge of Prof. W. C. Kerr,
with his center of operations-at Bristol, Tenn. The districts
surveyed were, first, a portion of western North Carolina and
eastern Tennessee, lying south of the Smoky Mountains, east
of the South Fork of the Holston, and west of the Blue Ridge;

second, a part of southwestern Virginia, lying west of the

South Fork of the Holston, and also a part of eastern Ken-
tucky; third, the region around the sources of the Watauga
and New Rivers in North Carolina and eastern Tennessee. In
this district the entire area thus surveyed was about 3,700
square miles.
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SOUTH MISSISSIPPI DISTRICT.

Late in the season work was begun in this district. Prof. J.
H. Gore was sent to Malvern, Ark , in the neighborhood of the
Hot Springs, for the purpose of inaugurating work. A base-
line of more than 6,400 meters in length was measared in the
Ozark Hills, and a reconnaissance of the neighboring country
made, preparatory to the expansion of a system of triangulation.

ROCKY MOUNTAIN DISTRICT.

Mr J. H. Renshawe was placed in charge of the work in the
northern part of this district. A base-line near Bozeman, Mont.,
measured under the direction of Capt. George M. Wheeler,
United States Engineers, was occupied, and an excellent trig-
onometric expansion was made. In consequence of excep-
tionally stormy weather the extension of the geodetic work
beyond this expansion was impracticable; and, though numer-
ous stations were occupied by the several topographic parties,
their operations were impeded by storms.

Prof. A. H. Thompson was placed in charge of the work in
the southern part of this district. He was instructed to com-
plete the map of the Plateau Region, the unsurveyed portions
of which lie southeast and south of the Colorado River in Utah,
Arizona, and New Mexico. Favorable progress was made with
this work, though it was terminated at an earlier date than
was anticipated by severe snow-storms, which began early in
November and lasted through the greater part of the month.

GREAT BASIN DISTRICT.

In this district geographic work was prosecuted under the
general supervision of Mr Gilbert, who has charge of the
geologic survey of the district. The topographic work was -
under the immediate supervision of Mr. Albert L. Webster,
and maps were made of the Pyramid, Winnemucca, and
Walker lake districts, and of an area lying between parallels
41 and 42, north latitude, and meridians 118 and 120, aggre-
gating an area of 8,000 square miles
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DISTRICT OF THE PACIFIC.

In this district the general work includes the survey of the
Cascade Range in Oregon, northern California, and probably,
in due time, Washington Territory. This region is believed
to contain the grandest and most extensive display of volcanic
phenomena now known in any part of the world, and the in-
vestigation of it promises to supply matter of great-importance
and instruction to geologic science. The- topographic work
has been in charge of Mr. Gilbert Thompson, and during the
season about 2,000 square miles of difficult country have been
mapped, two primary geodetic stations have been:occupied,
and the- altitudes of 125 points have been determined baro-
metrically. The region thus mapped includes the southern
extremity of the Cascade Range in California.

SPECIAL MINING DISTRICTS.

QUICKSILVER DISTRICTS.

The survey of the tracts including the Sulphur Bank,
Knoxville, New Idria, and New Almaden mines was made in
conjunction with geologic studies which Mr. G. F. Becker.
has been prosecuting. The topographic work was assigned
to Mr. S. H. Bodfish. He has completed large-scale maps of
the Sulphur Bank and New Almaden districts, and a map of
the Knoxville district has also been completed by Mr. J. D.
Hoffman. The topographic work upon the New Idria district
is now in progress.

THI: SILVER CLIFF AND DENVER SURVEYS.

The survey of the mining region about Silver Cliff, -Rosita,
and Querida was tributary to the special geologic examinations
which Mr. 8. F. Emmons is making of those mines. The topo-
graphic survey has been made by Mr. Anton Karl. It em-
braces a tract of about 50 square miles. Upon the completion
of this work, Mr. Karl took up the survey of the district about
Golden, Colo., comprising the two Table Mountains and coal
outcrops in that vieinity. This survey was also completed.
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An additional piece of map-work has also been undertaken in
the vicinity of Denver, comprising a tract of about 1,000 square
miles, in which Denver is situated almost centrally, and includ-
ing the coal outerops in the foot-hills west of Denver and at
the base of the mountain range. This latter work has been
intrusted to Mr. Karl's assistants in the field, while he himself
has compiled a considerable mass of disconnected but useful
materials from the surveys of the Land Office and of railroad
and ditch companies.

GEOLOGIC WORK.

STUDY OF THE EUREKA DISTRICTBY MR. ARNOLDHAGUE.

The geologic examination of the mining district at Eureka,
Nev., and its vicinity, was completed by Mr. Hague in 1881.
During the past year he has been occupied in preparing for
publication his monographic report of the results obtained by
his investigationsin the field. His work embraces a description
of the stratigraphy, lithology, and paleontology of the distriet,
as well as the associated facts in mining geology, and the sub-
jects have been discussed in athorough and able manner. His
monograph will constitute an important contribution to geology,
as exemplified in this rich and instructive district. The atlas,
of thirteen sheets, accompanying this work, has been printed,
but the volume of text is not yet ready for the printer.

Mr. Hague has also been making interesting studies of some
of the more important volcanic rocks of the West, and has made
an extensive collection of typical rocks from many parts of the
country, for the purpose of enlarging and perfecting the suites
of rock specimens available for the general uses of the Survey,
and also for the purpose of preparing duplicate collections of
rock specimens for eéxchanges or distribution. He has been
ably assisted in his lithologic work by Mr. J. P. Iddings. Dr.
T. M. Drown, of Easton, Pennsylvania, has also rendered valua-
ble assistance, by furnishing chemic analyses of rocks.
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STUDY OF GLACIAL POENOMENA BY PRO¥. T. C. CHAM-
BERILIN.

The remains of former glacial action upon a large scale
in the northern portion of the United States constitute one of
the most important and interesting subjects in the geology of
this country. They are found throughout New England, New
York, and a part of Pennsylvania, and north of the Ohio River
generally, as well as in Iowa, Minnesota, and Dakota. They
connect also with a series of the same phenomena in the Cana-
das, and are generally interpreted as meaning the former exist-
ence of a continental glacier, similar to that which is believed to
cover the greater part of Greenland. Mr. Chamberlin has been
engaged in collating and grouping the copious evidences of this
impressive fact from ail parts of the region covered by this con-
tinental glacier, for the purpose of ascertaining its boundaries,
its lines and directions of movement, and the part it has played
in shaping the physical features of the country. He has him-
self visited many of the more important and instructive locali-
ties in this connection, and has also availed himself of local
observations by others, for which he has rendered suitable
acknowledgment in his report herewith.

STUDY OF METAMORPHIC ROCKS BY PROF¥. ROLAND D.
IRVING.

The country extending from the northern end of Lake Huron
westward across Wisconsin, and around Lake Superior to the
southeastern part of Dakota, includes the most extensive expo-
sure within the limits of the United States of those strata which
are most ancient in the geologic scale, known as Archaean rocks.
They consist of granites, gneisses, and mica-schists, with lime-
stones and slates, as well as some eruptive rocks. They havea
peculiar importance with respect both to generaland toeconomic
geology, as their mineral contents are much more varied than
those found in later strata. The Lake Superior region is the
most advantageous one in the country for the study of this
series of strata, and promises to furnish the largest accessions
to our knowledge of them. To Professor Irving has been
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.assigned the work of investigating them. During the past
season he has labored with great energy and zeal in prosecuting
the research, and has made satisfactory progress.

STUDY OF THE QUATERNARY LAKES OF THE GREAT
BASIN BY MR. G. K. GILBERT.

The western portion of Utah and large portions of the state
-of Nevada furnish a subject for investigation which is regarded
by all geologists as one of the most interesting in the domain
-of physical geology: viz, the traces of comparatively recent, but
-extinct, lakes of large extent. In former years Mr. Gilbert had
thoroughly investigated the basin in which the Great Salt Lake
is situated, and in which, as is well known, a large fresh-water
lake existed in recent geologic time. A second basin, in the
western part of Nevada, was also occupied at the same period
by another large fresh-water lake, to which has been given the
.name of Lake Liahontan. The traces of this lake, its relations
to changes in climate and in physical features, its former ex-
tent, and its general history, have been investigated by Mr.
Gilbert and his corps of assistants during the past year, and
their united study has brought to light many interesting and
instructive facts The work of another season will be required
to complete this investigation.

§

SURVEY OF THE CASCADE RANGE BY CAPT. C. E.
DUTTON.

The geologic woik in the Cascade Range was not begun dur-
-ing the past fiscal year, being deferred until greater progress
should have been made in the geographic work, to which ref-
-erence has already been made. Captain Dutton occupied him-
self with a visit to the volcanoes of the Hawaiian Islands, for
the purpose of studying the featurves and processes of a volcano
in action, and thus obtaining the practical knowledge which
is essential to the investigation of extinct volcanoes. Since
his return he has prepared for publication a paper on the Ha-
-svailan volcanoes, which is published: herewith.
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SURVEY OF THI MINING DISTRICTS OF COLORADO
BY MR S F EMMONS

After completing the field woik of the study of the mines
and geology of the Leadwille distitet, and practically com-
pleting a most valuable and mstiuctive monograph theieof,
M: Emmons tuined to the imnvestigation of other mstinctive
munng fields 1 Coloiado, viz, Silver CLiff, the Ten Mile dis-
tiict, and the coal-fields Ie also mnaugurated a smvey of the
Gunmison mming distiict 1 western Coloiado In the Ten-
Mile distitet work was begun last yeu  Its investigation was
supplementaiy to that of the Leadville distiiet, and 1t has
proved to be of unexpected comphication and inte1est, promis-
g to thiow much hight on the theoiy of vemns and tlew 1ela-
tions to thie eruptive 10cks with which they aie associated In
the Gunmson 1egion occur valuable beds of hoth anthhacite and
bituminous coal, of qualities unsuipassed by any 1n the Colo-
1ado, which promises to make this locality one of the most im-
poitant n that state Its ore bodies also appeai to be of much
impoitance, and a prehmmary 1econnaissance of this field has
been made by Mr Emmons, with a view to makmg 1t lus next
special field of study At Golden, also, mvestigations have
been begun and much progiess made At Denver, M1 Wht-
man Cioss and Mi: W.lham I Hillebrand have, duning the
winter and at times when field work was impiacticable, made
1eseatches upon the minerals whicli have been collected m the
state, and then mvestigations have proved to be valuable addi-
tions to the chemic, mimeialogic, and hthologic bianches of
geology, so much so as to have brought toith the commenda-
tion of investigators m those branches mn all paits of tlus
country and of liuiope

SURVLY OF QUICKSILVER DISTRICTS BY ML G I
BECKER

While completing and 1eading the final proofs of his valu-
able monogiaph on the *“Geology of the Comstock Lode,” Ma
Becker was «ngaged, m conjunction with Mi Emmons, n
tabulating and discussing the mateial gathered by the Tenth
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Census concerning the precious metal industry of the United
States Subsequently he proceeded: to Fureka, Nev., to ex-
amine the mines of that district with his assistant, Mr. J. S.
Curtis, who is now preparing and has nearly completed a
monograph on the ore deposits of that locality. Mr. Becker
then went to California to undertake the investigation of the
quicksilver mines of that state. He has made a reconnais-
sance of the Redington and New Idria districts, and occupied
several weeks in the examination of the Sulphur Bank district,
where cinnabar is said to be now in process of formation. A
small laboratory for the investigation of the chemic proper-
ties of quicksilver has been established at San Francisco, in
charge of his assistant, Dr. W. II. Melville. During the present
and coming year the investigation of the quicksilver districts
will be energetically prosecuted.

PALEONTOLOGIC WORK.
WORK OF PROF. O. C. MARSH,

The search for extinct vertebrate remains, and the study of
them, have been conducted under the auspices of the Survey
by Professor Marsh, whose former labors in this department of
research have become the subject of world-wide renown and
a matter of national pride.

No part of the world has been so prolific in the fossil re-
mains of vertebrates as the western portion of the United States,
and each year adds new species and genera, and even new
orders, to the known forms of extinct vertebrate life. Under
Professor Marsh’s direction six parties have been engaged in
unearthing such fossils at localities where they were known to
abound, and with gratifying success. In Oregon a very ex-
tensive and valuable collection of Miocene and Pliocene fossils
has been made. In western Wyoming interesting collections
of the remarkable order of Dinocerata were made from the
Focene beds. In the Jurassic strata of the same territory
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important collections of Dinosaurian remains have been made.
Especially interesting have been the discoveries of mammalian
fossils in the Jurassic beds of Wyoming and southern Colo-
rado. As the mammalian types have never been found in
strata older than the Jurassic, and as such discoveries else-
where have been exceedingly meager, the enlargement of our
knowledge of the earliest attainable forms of mammalian life
assumes the greatest interest.

WORK OF DR. C. A. WHITE.

While the study of vertebrate fossils derives its greatest value
from their association with the succession and development of
organic life on our planet, the study of the humbler inverte-
brate fossils is doubly valuable. Ior on the one hand it dis-
closes laws and facts relating to the history and progress of
terrestrial organisms no less instructive than those revealed by
the vertebrates; and on the other hand, invertebrate fossils are
chiefly relied upon by the geologist for determining the order
of succession and the relations of the rocks he investigates,
and they are, therefore, indispensable to his work. Dr. White
has devoted himself mainly to the study of invertebrate fossils
of Mesozoic and Tertiary Ages, and during the past year has,
in addition to general labors, made special investigations of the
so-called Laramie beds, which prevail widely at the West and
constitute the most important part of the western coal-bearing
horizons. He has also made an examination, in person, of the
lower portion of the Yellowstone, and of the valley of the Mis-
souri River near the junction of the former stream, and has
made extensive collections of fossils

WORK OF MR. C. D. WALCOTT.

While the labors of Dr. White have been devoted chiefly to
fossils of Mesozoic and Tertiary Ages, the studies of Mr. Wal-
cott have been mostly among the invertebrate fossils of Paleo-
zoic Age. During the past season Mr. Walcott has made large
additional collections from the very prolific region about Eu-
reka, Nev.; but his principal field work was the investigation
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of certain strata situated in the depths of the Grand Canon of
the Colorado River, near the junction of the Little Colorado.
His discoveries there have been of the highest interest and

value.
WORK OF MR. LESTER F. WARD.

The investigation of fossil plants collected by the Survey has
been undertaken by Mr. Ward. He has madeé no field excur-
sion during the past year, but has examined and identified the
specimens contained in several large collections sent in from
the West, and has also been occupied in the preparation of a
catalogue of American fossil plants, statistically arranged and
discussed, for use as a work of reference.

WORK OF MR. LAWRENCE C. JOHNSON.

The geologic survey of the eastern portion of the United
States is necessarily delayed until maps can be constructed for
the use of the geologists; but in the mean time it is proposed
to make certain paleontologic studies, preparatory to a more
careful survey of the structural geology which it will be nee-
essary to make in the execution of the law of Congress. Pur-
suant to this plan, Mr. Johnson has been making extensive
paleontologic collections from the Tertiary and Mesozoic form-
ations of the Gulf States. His work has been prosecuted with
vigor, and valuable results have accrued therefroni.

CHEMIC WORK.

PHYSICAL RESEARCHES OF DR. CARL BARUS AND MR.
WILLIAM ITAT.LOCK.

In the physical laboratory at New Haven much time has
been spent in the calibration and adjustment of instruments
of precision. The experiments upon the thermal effect of
kaolinization have been continued, and preparations have
been made for the determination of data with reference to the
conditions of sublimation of cinnabar. Chief stress, how-
ever, has been laid upon investigations relating to the exact
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measurement of very high temperatures; for the 1eason that
precise work of this kind is an absolutely essential preliminary
to the study of certain problems in dynamic geology. So far
this work has related mainly to the employment of thermo-
electric methods, and their comparison with the method of air
thermometry described by Krafts and Meier. ISxperiments
have been made upon compound wires, consisting of a core of
one metal with an envelope of another, and upon the electric
properties of the various carbides of iron. In this latter con-
nection very interesting results have been developed concern-
ing the physical properties of steel, which shed much light upon
its exact difference from other forms of iron

STATISTICS.

MINERAL PRODUCTION OF THE UNITED STATES, BY MR.
ALBERT WILLIAMS, JR.

The Geological Survey having been authorized by law to-
collect “statistics in relation to mines and mining, other than
gold and silver,” Mr. Albert Williawns, jr. was placed in charge
of the work and directed to collect and compile such statistics
from various sources, for the purpose of setting forth the min-
eral resources of the United States for the calendar year end-
ing December 31, 1882, and for the first six months of the cur-
rent calendar year. The work has been accomplished with:
great energy and skill, and a large body of statistic informa-
tion has been accumulated, valuable alike to the statesman, the
capitalist, the manufacturer, and the miner. This material
will be promptly published in a volume entitled “The Mineral -
Resources of the United States.” 'The collection of statistics
on the same subject for the purposes of the Tenth Census was
intrusted to the supervision of the Geological Survey, but the
method of procedure was exceedingly elaborate, and publica-
tion has been delayed. The plan adopted for the report under
consideration was greatly restricted: only the more important
lines of inquiry were pursued, and the work was pushed forward
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with vigor in order that prompt publication might ensue It
has proved successful. 'The statistics of major importance have
been collected in time to be immediately available for the
public, and experience has shown that the work can be thus
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