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LETTER OF TRANSMITTAL

DEPARTMENT OF THE INTERIOR,
Unitep STATES GEOLOGICAL SURVEY,
‘ashington, D. C., July 1, 1892.
Sir: I have the honor to transmit herewith a report of the
operations of the Geological Survey for the year ending June
30, 1892.
I am, sir, with great respect, your obedient servant,

M
\ Director.

Hon. Joux W. NoBLE,

Secretary of the Interior.

13 ¢EoL——1



THIRTEENTH ANNUAL REPORT OF THE UNITED
STATES GEOLOGICAL SURVEY.

By J. W. PowgLs, DIRECTOR.

.PLAN OF OPERATIONS FOR THE FISCAL YEAR 1891-°92, .

Previous to the beginning of the fiscal year the following
plan of operations was submitted to the honorable the Secre-
tary of the Interior and by him approved :

By the terms of the act of Congress approved March 3,
1891, making appropriations for sundry civil expenses of the
Government for the year ending June 30, 1892, ete., there is
appropriated for the work of the U. S. Geological Survey the
sum of $596,400.

Separate amounts are by the terms of the act set apart for
specific branches of work and for the salaries of persons con-
nected with these branches. For convenience of reference I
have brought together and classified the appropriation as
follows:

For one general assistant.._ .. ..... .. . i i $3, 000
For pay of skilled 1aborers, etC ... ccc oooe oo oean o i i e et 15, 000
For topographic surveys ... ... .. ...l $250, 000
For salaries 7 geographers and topographers................._. 16, 200

Total for topographie work .. ... . ... . ..., 266, 200
For geologic surveys .. ... ... ool $115, 000
For salaries 12 geologists. .. ... ..o o oo il 37, 500

Total for geologic work ... .. ... . ..., 152, 500
For paleontologic researches. .. ... . ... ... ... ....... $40, 000
For salaries 2 paleontologists..._..... ... ... . ... ... 6, 000

Total for paleontologic work....... ... ... .. ... ... .... 46, 000
For chemical and physical researches-..... ... . . .. ........ $17, 000
For salaries 2 chemisbs..... . ....... ... ... .. ... 5,000

Total for chemical work ... ... ..o ... ... .............. 22, 000
For preparation of illustrations, ete... . ... .. ... ... ... ... ...... 16, 00
For preparation Report on Mineral Resources... ... ... .. ... ........ 10, 000
For engraving geological maps, ete... ... ... ... .. il 60, 000
For purchase of books, ete ... . ..o ol Ll 2, 500
Forrent .. .............. e e m e e e et iieeaeicae e 3,200

Total appropriations in the sundry civil act for salaries of scientific
assistants and for general expenses of the Geological Survey... $596, 400
3



4 REPORT OF THE DIRECTOR.
TOPOGRAPHY.

Herewith is transmitted a map of the United States on which
areas already surveyed are shown by a blue tint and those
which it is planned to survey during the coming year by a
pink tint. ~

It is recommended that topographic work east of the one
hundredth meridian be continued under the direction of Mr.
Henry Gannett, chief topographer, and that for this work
there be allotted the sum of $125,000 plus six stated salaries
amounting to $13,700, making a total allotment of $138,700.

It is recommended that topographic work west of the one
hundredth meridian be continued under the direction of Mr.
A. H. Thompson, and that for this work there be allotted the
sum of $125,000 plus one stated salary of $2,500, making a
total allotment of $127,500.

The following abstract of allotments for topography is fol-
lowed by a detailed explanation of work contemplated:

Abstract of allotment for topography, 1891-92.

Eastern. | Western.| Total,
| —
Supervision, disbursement, ete ....... ... ... .. [ $13, 700 $6,000 | $19, 700
Northeast section, 9 parties....... ... ... ... ...._. 35,000 f.......... 35, 000
Southeast section, 4 parties..........._.._. ... ... 45,000 |._........ 45, 000
Central section, 5 parties........... .. ... ... ... 35,000 ..o 35, 000
California gold belt, 4 parties ........... ..o i.i... 19, 000 19, 000
California, southern, 3 parties ............... ... ... ... 12, 000 12, 000
Colorado (with South Dakota and Wyoming), 7 par-
teS L 29, 500 29, 500
1daho, 2 PATEES « .o oo o oe o oe o oo e e L | 13,000 | 13,000
Montana, 3 parties . ... ... ...l } 12, 000 12, 000
Texas, 5 parties .. .. ... L.l 19, 000 19, 000
Washington ..., 3,500 3,500
Special Work. ... ..o 3,500 3,500
Office fOrCe. cou v o 10, 060 10, 000 20, 000
T SO R 138,700 | 127,500 | 266,200
I

SUPERVISION, DISBURSEMENT, ETC.

It is recommended that for the pay of the chief topographer
in charge of the topographic work east of the one hundredth
meridian, of stenographer, disbursing agent, and custodian
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of instruments ; for the expenses of the astronomical and com-
puting section, and for the maintenance of the shop for repair
of instruments, including salaries of persons employed, and
for other miscellaneous expenses, there be allotted the sum of
$13,700.

The following persons are to be employed in this work:
Henry Gannett, J. T. Ainsworth, S. A. Aplin, P. H. Christie,
D. M. Hess, G. A. Hornig, S. S. Gannett, A. Kramer, E. Kiibel.

It is recommended that the pay of the officer in charge of
topographic work west of the one hundredth meridian, the dis-
bursing agent, and for clerical assistance, the disbursement to
be made in field or office as shall be most convenient, there be
allotted the sum of $6,000.

The following persons are to be employed in this work: A.
H. Thompson and J. W. Spencer.

It is proposed to divide the topographic work east of the
one hundredth meridian into three sections—the northeastern,
southeastern and central.

NORTHEASTERN SECTION.

It is recommended. that this section be continued in charge
of Mr. H. M. Wilson, geographer, and that work be prose-
cuted in (a) southwestern Maine by two parties working in
the valley of the Kennebec river, (b) by two parties working
in the White mountain region of New Hampshire, (¢) by one
party in the vicinity of Rutland, Vermont, (d) by two parties
in the vicinity of Albany, New York, and (e) by two parties
in the anthracite coal region of Pennsylvania. The proposed
areas of work are shown on the accompanying map.

The following persons will be employed in this section :

Beaman, W. M. Johnson, G. L. Smith, G. 8.
Clark, E. B. Lambert, M. B. Sutton, Frank.
Dudley, A. F. Lincoln, J. J. Thom, J. W.
Hyde, G. E. Lovell, W. H. Wheat, J. H.
Jennings, J. H. MecCormick, James. Muldrow, R.

For the work above outlined it is recommended that there

be allotted the sum of $35,000.
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SOUTHEASTERN SECTION.

It is recommended that this section remain in charge of Mr.
Gilbert Thompson, chief geographer, and that work be pros-
ecuted (@) in the central part of West Virginia, (b) in eastern
Kentucky and Tennessee, (¢) in the Piedmont region of North
Carolina, and (d) in northeastern Alabama in the area occu-
pied by the Black Warrior coal fields. It is probable also that
some three or four persons will be independently employed in
miscellaneous inspection and revision work. The following
men will be employed in this section:

Arrick, C. Goodlove, C. W. Miller, W. L.
Barnard, E. C. ) Hackett, M. Munroe, I1.
Beall, W. O. Hannegan, D. Murlin, A. E.
Cooke, C. E. Lincoln, J. D. Nell, L.

Crook, H. E. Longstreet, R. A. Van Hook, C. G.
Fletcher, L. C. Metzger, F. P. Yeates, C. M.
Frye, W. C.

For the work above outlined it is recommended that there
be allotted the sum of $45,000.

CENTRAL SECTION.

It is recommended that this section be continued in charge
of Mr. John H. Renshawe, geographer, and that work be pros-
ecuted (@) in southern Wisconsin, (b) in the valley of the
Tlinois river, Illinois, (¢) in northern Kansas, and (d) in
northwestern Arkansas. The following persons will be em-
ployed in this section.

Baldwin, H. L. Hawkins, G. T. Searle, A. B.

Blair, H. B. Lackland, W. E. Seeley, I'. H.

Duke, B. Legare, B. P. Towson, R. M.
Grifiin, W. IL Mauning, V. 1. Tyler, Nat., jr.
Harrison, D. C. Peters, W. J. Washington, B. C,, jr.

For the work above outlined it is recommended that there
be allotted the sum of $35,000.

It is proposed to divide the topographic work west of the one
hundredth meridian into seven sections, as follows: California
gold belt, California (southern), Colorado (with South Dakota
and Wyoming), Idaho Montana, Texas, and Washington.
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CALIFORNIA GOLD-BELT SECTION.

It is recommended that work be continued in the region
known as the gold belt by one triangulation and three topo-
graphic parties, the whole to be under the direction of Mr. E.
M. Douglas, who will have as his assistants Messrs. A. F.
Dunnington, R. H. McKee, R. H. Chapman, H. E. C. Feusier,
F. E. Gove, and P. V. S. Bartlett; and that for this work there

be allotted the sum of $19,000.

SOUTHERN CALIFORNIA SECTION.

It is recommended that work be begun in southern Califor-
nia in the vicinity of Oceanside, San Diego county; that an
area of four atlas sheets be mapped upon a scale of one mile
to an inch; that the work be placed under the direction of Mr.
Arthur P. Davis, assisted by Messrs. J. B. Lippincott, Fred J.
Knight, and J. Ahern; and that for the work of this section
there be allotted the sum of $12,000.

COLORADO, SOUTH DAKOTA AND WYOMING SECTION.

It is recommended that the work be carried on in Colorado,
South Dakota, and Wyoming under the direction of Mr. Wil-
lard C. Johnson; that one party begin work at or near Rapid
City, South Dakota; that one party begin work near Sheridan,
Wyoming, and another near Fort Steele, Wyoming, while the
remaining parties resume work in Colorado, adjacent to the
area mapped last year and in the vicinity of Aspen. In this
work Mr. Johnson will be assisted by Messrs. Morris Bien, C.
H. Fitch, C. C. Bassett, R. C. McKinney, W. S. Post, W. B.
Corse, Robert A. Farmer, Paul Holman, Stuart P. Johnson,
and C. H. Stone.

For the work above outlined it is recommended that there
be allotted the sum of $29,500.

IDAHO SECTION.

It is recommended that in this section surveys be made in
the vicinity of Caldwell and of Boise; that the work be done on
a scale of two miles to one inch; that the work be placed in

charge of Mr. W. T. Griswold, assisted by Messrs. E. T.
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Perkins, jr., and L. B. Kendall, and that for the work above
proposed there be allotted the sum of $13,000.

MONTANA SECTION.

It is recommended that in this section work be begun at
Custer station and extended southward and westward over
four quarter-degree atlas sheets, all included within the Crow
Indian reservation; that the work be done on a scale of two
miles to one inch; that it be placed under the direction of Mr.
Frank Tweedy, who will be assisted by Messrs. Robert B.
Marshall and A. C. Barclay; and that for this work there be
allotted the sum of $12,000.

TEXAS SECTION.

It is recommended that the work in Texas be placed under
the direction of Mr. R. U. Goode, assisted by Messrs. R. O.
Gordon, H. 8. Wallace, C. F. Urquhart, W. S. Herron, Perry
Fuller, C. B. Green, and E. M. Long; that five parties be
organized, and work by four of them be carried on in the
region adjacent to that of last year; that one party commence
work at or near El Paso and work eastward; that the work
be done on a scale of two miles to an inch, and that for the
work above proposed there be allotted the sum of $19,000

WASHINGTON SECTION.

It is proposed to initiate work in the state of Washington,
but the details of this work are not yet perfected. For the
work contemplated it is recommended that there be allotted the
sum of $3,500. ‘

SPECIAL WORK.

For continuing the work of stream gauging in the arid region,
under the direction of Mr. . I Newell, and the general study
of the water problems of the arid belt, it is recommended that
there be allotted the sum of $3,500.

MISCELLANEOUS OFFICE WORK.

To economically prosecute the general work of the Survey
along the lines of topography, geology, paleontology, chem-
istry, ete., it is necessary to maintain a body of clerks and
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assistants constantly in this office. This body of employes are
engaged upon work related to all the subdivisions of the Sur-
vey. They are employed in the general disbursing office, the
division of miscellaneous correspondence, in the library, as
messengers, etc. For the maintenance of this force it is rec-
ommended that there be allotted the sum of $20,000, of
which $10,000 shall be taken from the appropriation for to-
pography east of the one-hundredth meridian and $10,000 from
that west of the one-hundredth meridian. The salaries of the
following persons will be charged against this allotment:

Allan, J. E. Holford, C. N. Warmau, P. C.
Bogan, C. Morsell, W. F. Wilson, C. C.
Brodhead, M. Mullin, E. V. Wirt, W. D.
Chipman, A. J. Spriggs, Dan. Wood, G. M.
Croftut, W. A. Van Doren, N. G.

GEOLOGY.

The total appropriation for geological surveys in the sundry

civil act 1s $115,000. Salaries of twelve geologists, $37,500.

Total for geology, $152,500. The following abstract of pro-

posed allotments for the different geologic sections is followed
by a detailed explanation of plans.

\
‘Amount,

Section. : In charge. ‘

- |
Executive office, ehe. - ..o womone oo i anns Gilbert.............. ' $11,500
Division of geologic correlation. . ... ... ... ...... Gilbert........._.... 8600 -
Atlantie coast division. ... ... .. . . ...l Shaler ..__._........ 6500, ~
Archean division..... .. ... .. . .. ... Pumpelly ........... 15, 000 \l_ )
New Jersey division (joint work)...... .. ......... Pumpelly and Smock.; 5,000 D
Potomac division. ....... ... .o iiolo... MeGee ... ... 11,000 -~

“Appalachian division.._...... ... ool Willis..._........... 12,750 -
Florida division. ... .. ... . ll..... Eldridge ............ 8, 000
Lake Superior division ..., ... .. ... ... ... Van Hise.._......... 9, 500 -
Division of glacial geology ... ... ... ... . .. ... : Chamberlin . ... _._. 5,400 -~
Division of zinc.... .. ... ... ... ; Jemney....._......... ~3;600-
Montana division ....... ... .. ... ... Peale ... _......... 3,560
Yellowstone Park division...._......_ ... ...__.. Hague .........._._. 13,000 -
Colorado division .. ... . ... Emmons _._......... 7,750
Cascade division and petrographic laboratory.......| Diller ............... 8, 700 —
California division . ... ... ... . iiaiiiiii.... Becker..... . ...... 13, 500
Salaries of Ward and White ... ... .. ... ...l L. .. 5, 700
Contingent. ... ..o e 4,100

B g 152, 500
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EXECUTIVE OFFICE, ETC.

It is recommended that for the salary and expenses of the
chief geologist, Mr. G. K. Gilbert; for the salary and expenses
of Mr. C. D. Davis, assistant geologist and special disbursing
agent; for the salary of Miss A. B. Dawson, clerk to the chief
geologist, and Mr. W. M. Kirtland, general clerk of the geo-
logic branch, there be allotted the sum of $11,500.

DIVISION OF GEOLOGIC CORRELATION.

For the purpose of assembling and discussing in a systematic
manner the materials available for the correlation with one
another of the formations of the United States, this division
was constituted some years ago, being made up largely of
geologists and paleontologists engaged in other divisions of the
Survey. Itswork is now so nearly completed that only a com-
paratively small number of persons will be occupied with it
during any portion of the following fiscal year. Such persons
are Dr. T. C. Chamberlin, Mr. W. J. McGee, Prof. C. R. Van
Hise, and Mr. Lester F. Ward. It is proposed to continue the
detail of these gentlemen and also to continue Mr. G. K. Gil-
bert in general charge of the work.

From time to time it is advantageous to conduet minor in-
vestigations occupying but a short time and entrusted often to
persons not continuously employed by the Survey. Such in-
vestigations are attached for administrative purposes to per-
manent divisions of the Survey, and so far as practicable a
division is selected in each case to which the special investi-
gation is closely related. When such an arrangement is im-
practicable, special researches have been attached to the
Division of Geologic Correlation, so as to receive the immedi-
ate supervision of the Chief Geologist without being formally
constituted divisions of the Survey.

Mr. L. C. Russell, who has been engaged on the work of the
Correlation Division, is now in Alaska in charge of an explor-
ing party fitted out under the joint auspices of the National
Geographic Society and the U. 8. Geological Survey. After
his return in the autumn it is proposed that he continue on the
Correlation work.
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Prof. J. M..Safford, of the University of Tennessee, is en-
gaged under the auspices of the U. S. Geological Survey in
the detailed study of a small district in western Tennessee
where the Lower Paleozoic rocks are brought to the surface
by a local uplift. It is proposed that he continue this investi-
gation, giving to it such of his time as other duties permit and
receiving compensation for the time actually employed. His
field work is practically complete and office work only remains
to be done. ,

It is proposed to continue a special examination of the rocks
of the Newark system in the lower part of Connecticut valley
and complete the mapping of that formation within the limits
of Connecticut. This work is in charge of Prof. W. M. Dayvis,
of Harvard University, who receives compensation only for
the time given to the work of the survey.

It is proposed to complete the investigation of subsurface
temperatures so far as it may be carried at the well near
Wheeling, West Virginia, the work remaining in charge of
Mr. William A. Hallock, of the Chemical and Physical Division
of the Survey.

It is recommended that there be allotted for the purposes of
this division the sum of $8,600.

ATLANTIC COAST DIVISION.

Itis proposed that this division continue the mapping of the
Pleistocene geology in the states of Rhode Island and Con-
necticut, that it continue work on the Narragansett coal basin,
and that it continue office work on the Pleistocene maps of the
state of Massachusetts.

The work will remain in charge of Prof. N. S. Shaler, and it
is recommended that there be allotted to it the sum of $6,500.

ARCHEAN DIVISION.

The work of this division is the mapping of geologic forma-
tions on topographic atlas sheets prepared by the Topographic
Branch. The principal formations to which it is devoted are
the basal crystallines and metamorphic rocks which contain the
great iron deposits of the country. It will continue this year
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the mapping of these rocks in Massachusetts, in southern and
central Vermont, in western Connécticut, and in contiguous
portions of New York. It is proposed to continue Prof.
Raphael Pumpelly in charge, assisted by Prof. B. K. Emerson
and Messrs. T. N. Dale and C. L. Whittle.

Itis recommended that for the prosecution of the work of the
division there be allotted the sum of $15,000.

NEW JERSEY DIVISION.

The work in New Jersey has recently been organized in
cooperation with the Geological Survey of New Jersey.
Under the terms of the codperation the U. 8. Geological Survey
is to map the ancient crystalline and metamorphie rocks of the
state, the rocks containing the great deposits of iron and zine,
and the state Survey is to map the superficial formations, from
which the soils of the state are largely derived. The results
of the work conducted by the two organizations severally are
to be treated as the common property of both. Our work has
been organized under the general supervision of Prof. Raphael
Pumpelly and in immediate charge of Dr. J. E. Wolff.

It is recommended that this organization be continued and
there be allotted to the prosecution of the work the sum of
$5,000.

POTOMAC DIVISION.

It is proposed to continue the investigation and mapping of
the geologic formations of the Atlantic coast from Delaware
to Gteorgia, and of the Gulf coast from Alabama to Louisiana.
The work of this division will remain in charge of Mr. W.J.
McGee, assisted continuously by Mr. N. H. Darton and Mr.
E. P. Hough, and during a portion of the year by Dr. George
H. Williams, of Johns Hopkins University.

It is recommended that there be allotted to this work the
sum of $11,000.

APPALACHIAN DIVISION.
It is proposed to continue in the Appalachian region the

mapping of the formations on the atlas sheets prepared by the
Topographic Branch. This division continuesin charge of Mr.
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Bailey Willis, assisted by Mr. Arthur Keith, Mr. C. W. Hayes,
and Mr. R. M. Campbell.

Itis recommended that there be allotted for the work the sum
$12,700.

FLORIDA DIVISION.

This division was organized last January, and has up to the
present time given chief attention to the deposits of mineral
phosphate and their geologic relations. It was placed in
charge of Mr. George H. Eldridge. Mr. L. C. Johnson, who
had already a wide acquaintance with the formations of Florida,
was transferred from the Potomac Division to this division,
and the corps included also Mr. Edmund Jiissen.

It is recommended that there be allotted for the prosecution
of this work the sum of $8,000.

LAKE SUPERIOR DIVISION.

The work of the Lake Superior Division consists in the dis-
crimination and mapping of the formations on which the
great mining industries in that region are founded. The di-
vision will remain in charge of Prof. C. R. Van Hise, assisted
by Mr. C. E. Luther and Mr. W. M. Merriam, and Prof. C. W.
Hall, of Minneapolis, Minnesota.

It is recommended that there be allotted to the work of this
division the sum of $9,500.

DIVISION OF GLACIAL GEOLOGY.

This division is engaged in the study of superficial forma-
tions from which the soils of the northern states are derived.
Dr. T. C. Chamberlin continues to give what time is necessary
to the supervision of the work, and is assisted by Mr. Warren
Upham, Prof. R. D. Salisbury, and Mr. Frank Leverett.

For the work of this division it is recommended that there
be allotted the sum of $5,400.

DIVISION OF ZINC.

For the purpose of concentrating the work of this division
so that it may yield definite results at an early day the scope
of the work has been restricted to the southwestern mining dis-
trict of Missouri.
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It is recommended that the work remain in charge of Mr.
W. P. Jenney and that for the completion of his field work
and the preparation of his report thereon there be allotted the
sum of $3,000.

MONTANA DIVISION.

The chief of this division is now in Montana completing the
field work necessary for the final mapping of the Three Forks
atlas sheet. A few weeks will suffice for this purpose, and it
is proposed to devote the remainder of the year to the office
preparation of the material for publication.

It is recommended that there be allotted to this work the
sum of $3,500.

YELLOWSTONE PARK DIVISION.

The work of this division includes, first, the preparation of
reports, on researches of which the field work is completed
second, the continuation of the mapping of the Livingstone
atlas sheet of Montana, which lies immediately north of Yel-
lowstone Park; third, the preliminary investigation of im-
portant coal fields lying east of the Livingstone sheet. The
work is continued in charge of Mr. Arnold Hague, assisted by
Mr. J. P.Iddings, Mr W. W. Weed, and Mr. K. H. Shuster.

It is recommended that there be allotted for the work of this
division the sum of $13,000.

COLORADO DIVISION.

This division is engaged in the investigation of deposits of
precious metals and of coal. It is chiefly occupied at present
with the preparation of reports on field work previously accom-
plished, but it is proposed this summer to reexamine certain
portions of the Leadville mining district for the purpose of
adding data recently rendered accessible in the progress of
mining operations. The division remains in charge of Mr. S.
F. Emmons, assisted by Mr. C. W. Cross.

It is recommended that there be allotted to this work the
sum of $7,750.
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CASCADE DIVISION AND PETROGRAPHIC LABORATORY.

This division is occupied in tracing the limits of the geo-
logic formations and marking them on maps. Its field of work
is in northern California and it is this year occupied chiefly
with the Susanville atlas sheet. Mr. J. S. Diller is in charge.

Mr. Diller has charge also of the petrographic laboratory
of the Survey, to which are referred various questions arising
within and without the Survey as to the constitution and
nomenclature of rocks, and in which are prepared sections of
rocks for microscopic study. The petrographic laboratory is
likewise engaged in the collection of multiple suites of typ-
ical rocks to be distributed to educational institutions. In this
work Mr. Diller is assisted by Mr. W. S. Hunnell, Mr. H. Ohm,
and Mr. F. C. Ohm.

It is recommended that there be allotted to the work of this
division the sum of $8,700.

CALIFORNIA DIVISION.

The present work of this division is an investigation of the
gold belt of California, including the study of the structure
and origin of the gold-bearing formations and the mapping of
the boundaries of all the geologic formations of the district.
The work is in charge of Mr. George F. Becker, assisted by
Messrs. W. Lindgren and H. W. Turner.

It is recommend that there be allotted for this work the sum
of $13,500.

MISCELLANEOUS.

Mr. L. F. Ward and Mr. C. A. White, in charge of paleonto-
logic divisions are engaged in both geologic and paleonto-
logic work. Heretofore their salaries have been paid from
the geologic fund and their expenses from the paleontologic
fund, and it is recommended that this arrangement be con-
tinued. The salaries of these gentlemen amount in total to
$5,700.

In the conduct of geologic work, as in all scientific research,
contingencies arise which can not be foreseen, so that it is fre-
quently advantageous to modify plans from month to month.
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It is therefore recommended that there be held in reserve the
remainder of the fund appropriated for geologic work, namely,
$4,100.

PALEONTOLOGY.

The total appropriation for paleontologic work is $46,000,
as shown on page 2. The following abstract of its proposed
allotment is followed by a detailed explanation of plans.

In charge. | Amount.

Paleozoic invertebrates. ... ..o oo iiiiiaan. Walcott. ... $11, 000
Lower Mesozoic paleontology ... ... ... ... ... Hyatt.... ... 2, 000
Upper Mesozoic paleontology ....... ... ... ... ... ... ‘White....... 2, 800
Cenozoic paleontology «cveeevuenmn v omnn oL Dall ........ 6, 200
Paleobotany . ...oo oo e Ward ....... 7, 000
Fossil insects. . ..o ieamae oo oae i Scudder. .... 4, 500
Vertebrate paleontology........ e et Marsh....._. 11,500
Contingent. ... ... .ot 1, 000
Total .o e et e 46, 000

It is proposed that the paleontologic branch of the Survey
shall continue its work of identifying and correlating geologic
formations, by the study of their contained organic remains,
and thus aid the geologist in the delineation of areal geology
and in making geologic maps. The study of the faunas and
floras contained in the rocks, from a biological standpoint, will
also receive considerable attention, and in this connection col-
lections of fossils will be made by trained collectors under the
directions of the chiefs of the various divisions.

DIVISION OF PALEOZOIC INVERTEBRATES.

This division has charge of the four great formations of the
Paleozoic. It is proposed to continue (a) the preparation of
an illustrated report of the Middle Cambrian rocks and fossils;
() the collection of fossils from the Silurian and Devonian
rocks, in order to obtain a standard reference collection for the
Survey; (c¢) the study of the sedimentation and faunas of the
Paleozoic rocks of the Appalachian range from Alabama to the
Canadian border, for the purposes of geologic correlation and
mapping of the geologic formations.
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This work will be in charge of Mr. C. D. Walcott, assisted
by Prof. Henry S. Williams, John W. Gentry, and Ira Sayles.

Prof. Williams will continue to conduct the work on the
Devonian and Carboniferous, with Mr. Sayles as an assistant.
He will study the faunas with a view of using them in the cor-
relation of geologic formations with precision, and study the .
bearing and distribution of the faunas on the history of the
elevation of the castern half of the North American continent.

Mr. Walcott will continue his work on the Cambrian and
Silurian, assisted by Messrs. Loper and Gentry. e will also
continue the study of certain unsettled questions relating to
the correlation of formations of the northern Appalachian of
New York and Vermont and of the southern Appalachian in
Tennessee, Georgia, and Alabama.

It is recommended that for the prosecution of this work there
be allotted the sum of $11,000.

DIVISION OF LOWER MESOZOIC PALEONTOLOGY.

The work of this division is limited to the Jurassic and Tri-
assic formations, and it is proposed to have Prof. Alpheus
Hyatt continue his work that he began in California last year
and also to study the large collection that has been acquired
by the various geologists, in order to enable him to correlate
the formations from which they have been obtained with the
determined geologic horizons occupying the same relative geo-
logic positions in America and other countries.

It is recommended that for this work there be allotted the
sum of $2,000.

DIVISION OF UPPER MESOZOIC PALEONTOLOGY.

It is proposed in this division to continue the preparation of
a memoir upon the Laramie group and one upon the uppermost
marine stage of the Cretaceous of the Atlantic and Gulf fauna.
In the field, work will be continued on the formations of the
Cretaceous in order to obtain stratigraphic and paleontologic
data for the correlation of the various formations. In connec-

tion with this, large collections of fossils will be made, that are
13 GEOL——2
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to be used in the preparation of the memoirs mentioned. The
work in the office on the bibliography of works referring to the
Cretaceous will be carried forward and probably completed
before the end of the calendar year.

Mr. C. A. White remains in charge of the division and per-
forms both geologic and paleontologic work. It is arranged
that his salary, as heretofore, shall be paid from the appropria-
tion for geology and the other expenses of the division from the
appropriation for paleontology. He will be assisted by Mr. C-
B. Boyle and Mr. T. W. Stanton.

It is recommended that for the work of his division there be
allotted the sum of $2,800.

DIVISION OF CENOZOIC PALEONTOLOGY.

It is proposed to continue the work of this division in Cali-
fornia, by having Mr. Dall make an examination of the Tertiary
formation, in order to obtain more data for comparison between
the Atlantic and Pacific Tertiary faunas. The other field work
proposed will be confined to local examinations of the strati-
graphy and the faunal horizons in the Tertiary of Virginia and
Maryland. The principal laboratory work will be the continua-
tion of the elaboration of the material accumulated during the
past year and the working up of new material brought in from
the field in reference to the correlation of the various forma-
tions referred to the Tertiary or Cenozoic group.

Mr. Dall will be aided in the work of the division by Mr. R.
E. C. Stearns, Mr. Gilbert D. Harris, and such temporary help
as may be necessary.

Itis recommended that there be allotted for the work of this
division the sum of $6,200.

DIVISION OF PALEOBOTANY.

It is proposed to continue the work of this division by,
first, the preparation of an essay on the correlation of all the
American plant-bearing strata; second, the systematic work
on the bibliography of paleobotany ; third, the completion of
the preparation of a monograph on the flora of the Laramie
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terrain. Mr. Lester F. Ward is in charge of this division, and
he should go over the plant-bearing beds of the Potomac for-
mation in the vicinity of the valley of the Potomac, and, if
possible, those of a supposed similar horizon in the state of
Texas. Mr. Ward will be assisted by Mr. F. H. Knowlton,
who will attend largely to office work; Mr. David White, who
will, if possible, study the Carboniferous plant-bearing beds of
southwestern Missouri; Mr. C. R. Prosser, who will continue
the study of the relations of the Upper Devonian and Lower
Carboniferous groups in New York and the Mississippi valley.
Prof. William M. Fontalne is connected with this division, and
proposes to collect extensively from the basal beds of the Car-
boniferous of Virginia, and to study the material during the
winter as a basis for a memoir on the flora. Prof. J. S. New-
berry sustains a similar official relation, and if he recovers his
health he proposes to complete the monograph on the flora of
the Amboy clays of New Jersey.

Mr. Ward performs both geologic and paleontologic work,
and it is arranged that his salary be paid from the appropria-
tion for geology, and the expenses of the division from the
appropriation for paleontology.

It is recommended that there be allotted to the work of this
division the sum of $7,000.

DIVISION OF FOSSIL INSECTS.

It is proposed to confine the work of this division largely to
the elaboration of the collections now in the laboratory, on the
following plan:

To continue the work proposed in the plan of operations for
189091, and to study the Nemocerous Diptera, in order to
obtain the data that they may afford for the purpose of corre-
lation of geologic formations.

This work is under the charge of Prof. Samuel H. Scudder,
who is assisted by Mr. J. Henry Blake.

It is recommended that there be allotted for the work of
this division the sum of $4,500.
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DIVISION OF VERTEBRATE PALEONTOLOGY.

It is proposed to continue the work in this division (1) by
pushing on to completion the monographs that have been
ordered, so as to place on record the facts that will be essential
for a correct determination of geologic horizons; (2) to con-
tinue the elaboration of the collections in the laboratory, to
prepare them for study; (3) to prosecute field investigations,
for the purpose of defining more accurately the horizons of the
Tertiary, and, as far as possible, to connect those west of the
Mississippi with those of the Atlantic basin. A large collection
of the vertebrate remains will be transferred for exhibition in
the U. S. National Museum early in the year.

The work will remain in charge of Prof. O. C. Marsh, who
will be assisted by Messrs. T. A. Bostwick and Adam Hermann.
The field parties of the preceding year will be continued, and
the laboratory work advanced as rapidly as possible.

It is recommended that for this work there be allotted the
sum of $11,500. :

It is recommended that the remainder of the paleontologic
fund be held in reserve to meet contingencies arising from
modifications of plans, as time may indicate to be desirable—
$1,000. ‘

CHEMICAL AND PHYSICAL WORK.

As stated in the last plan of operations, chemical analyses
are essential to many departments of geologic work, and
chemical and physical researches are important adjuncts to
various lines of geologic study. It is proposed to continue
such work during the coming year. From the nature of the
work to be performed it is impracticable to set forth details in
advance.

The same general lines of work as followed in former years
will be continued, and the work, as heretofore, will remain in
charge of Mr. F. W. Clarke. In addition to his scientific and
administrative work in connection with the laboratory, Mr.
Clarke is charged with the duty of preparing the Survey’s
exhibit for the Chicago World’s Fair.
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The following persons will be employed in this branch of
the work: ’

Barus, C. Eaking, L. G. Melville, W. H.
Chase, D. E. Hallock, W. Schneider, E. A.
Chatard, T. M. Hillebrand, W. F. Stokes, H. N.

It is recommended that for this work there be allotted the
entire appropriation, namely, $22,000.
AUXILIARY WORK.
DIVISION OF ILLUSTRATIONS.
It is .proposed that this division, which has charge of field
and office photography, the making of drawings, and the edit-
ing of all graphic matter published by the Survey, shall con-

tinue under the charge of Mr. De Lancey W. Gill, who will be
assisted by

Cronin, D. W. Nichols, H. H. Sawyer, W, M.

Cudlipp, M. A, O’Hare, D. P. Selden, H. 8.

Hunter, H, A. C. Ridgway, J. L. Von Dachenhausen, F. W.
Jones, C. C.

The appropriation for the work of this division is $16,000.

DIVISION OF MINING STATISTICS.

It is proposed to continue the collection and publication of
statistics exhibiting the mineral resources of the United States,
preparing an annual volume, as heretofore. Mr. David T. Day
remains in charge of the work, his principal assistant being
Mr. W. A. Raborg. He will also be assisted by Mr. E. W.
Parker and Mr. A. Williams, jr.  The sum appropriated for
the work is $10,000.

DIVISION OF ENGRAVING AND PRINTING.

Of the amount appropriated for engraving the geologic
maps of the United States, it is proposed to expend a portion
in the execution of contract work and the remainder in work
done by the Division of Engraving and Printing. The experi-
mental work in engraving and printing, all revision work, and
all the printing, 1t 1s proposed to do in the division. Mr. S. J.
Kiibel remainsin charge, and will be assisted by the following :

Altmann, J. B. King, H. Payne, R. H.
Daniel, E. H. Knight, H. T. Souder, W. C.
Evans, W. D. Kress, A.

The total amount appropriated for this work is $60,000.
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LIBRARY DIVISION.

The library will be increased by exchange and by pur-
chase, as necessity demands. For the expenses connected
with the distribution and the purchase of material not obtain-
able by exchange, the appropriation is $2,500.

EDITORIAL DIVISION.

This division it is proposed to continue in charge of Mr. W.
A. Croffut, who will be assisted by a small corps of clerks, de-
tailed, some of them permanently and others from time to
time, from other divisions, as need therefor arises.

ORGANIZATION OF THE WORK.

The following is a statement of the method by which the
above plan of operations was carried out:

The preliminary work of the Geological Survey is a survey of
the topography and the preparation of topographic maps suit-
able for displaying the rock formations and minerals of the
country. A map designed for use in geologic surveying and
afterwards for the graphic representation of rock formations
and mineral deposits must be accurate and must represent the
relief of the land in hills and valleys, mountains and plains, as
well as the greater geographic features and the cultural features
drawn on ordinary maps.

Experience has shown that maps designed for the use of the
geologist are equally useful in various other ways, such as the
location of roads, railways, and canals, and for planning towns
and extensive manufactories, and drainage and irrigation sys-
tems, and for all other works depending on the configuration
of the ground. The resources and industries of the country
are many and constantly increasing, and the uses of maps for
other than geologic purposes are multiplying with each decade.
There is accordingly a double incentive to the energetic pros-
ecution of the preliminary topographic survey of the country.

The topographic branch of the Geological Survey is, for
reasons set forth in earlier reports, organized in two divisions,
whose fields of work lie respectively east and west of the one-
bundredth meridian. These divisions are made up of sections
in which the work is carried on by independent parties. The
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sections and parties are so arranged and distributed that work is
constantly in progress in nearly all parts of the country. More
or less extensive topographic surveys have been prosecuted
in nearly all of the states and territories by this branch of the
bureau.

The chief work of the Geological Survey is the preparation
of a geologic map showing the distribution and characteristics
of the rock formations of the country with their various min-
eral contents. In order that the rocks and minerals may be
adequately represented, it is necessary that the scale of the
map shall be large—too large to permit convenient use without
dividing it into sections. Moreover the country is extensive,
and it is important that the surveys of each district shall be pub-
lished as soon as completed, and not withheld for the comple-
tion of surveys in other districts. For these reasons.the geo-
logic map of the country has been planned to comprise a large
number of sheets, each of convenient size and drawn to a scale
adapted to the needs of the district to which it pertains,

The rocks and resources of different portions of the country
are diverse, and the geologic survey of each district requires
special knowledge of that district. Accordingly this branch
of the work is organized in divisions, as set forth in earlier
reports, each assigned to a particular district or series of for-
mations. The divisions are commonly made up of subdivisions
or sections, in which work is carried on by independent parties;
and the several divisions are grouped in the geologic branch
of the Survey. The distribution of the geologic surveys is
determined in part by the industrial requirements growing out
of the development of mineral resources in various parts of the
country, and in part by the state of the topographic survey;
for in general it is inexpedient to begin the geologic survey
until topographic work is completed. The work has been so
adjusted to these and other conditions, however, as to permit
more or less extended operations by the geologic branch in
every state and territory.

A geologic survey is a work of great complexity, involving
researches into the chemical composition of minerals, the min-
eral constitution of rocks, the laws governing the origin of rock
formations, the principles of classification of minerals, rocks,
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and formations, and other collateral subjects. Accordingly it
has been found necessary to include in the organization of
the Geological Survey a chemical and physical laboratory, in
which special researches into the composition and relations of
mineral substances are pursued; a petrographic laboratory, in
which the constitution of rocks and ores is investigated, and a
paleontologic branch, in which the fossils used in the classifi-
cation of rock formations are studied and afterwards stored for
future reference under the terms of the law instituting the
National Museum.

The work of a geologic survey is determined by the charac-
ters and values of the rocks and minerals of the area examined.
A large area must be divided into districts, and it is commonly
expedient to lay out these districts in such manner that each
coincides with definite groups of rocks or minerals, or definite
economic or scientific problems. Now the definition of districts
by the rocks and minerals contained therein involves more or
less extended information concerning the rocks and minerals of
each district. A part of this necessary information is recorded
in the reports of earlier scientific surveys by the federal gov-
ernment or by states and in various trade publications; but
the greater part of the requisite information, particularly that
relating to recently discovered resources, can be obtained only
by specific inquiry. To meet this need, a division-of mining
statistics and technology has been organized. The work of the
division has become an important source of information con-
cerning mines and minerals, and the mining, metallurgic, and
other industrial processes growing out of the utilization of our
material resources.

All such collateral researches are subordinate to the primary
function of the survey, i. e, the preparation of a geologic map
of the United States; yet theirimmediate results are frequently
of great scientific and economic value, and are made public in
one or another of the series of publications issued by the Geo-
logical Survey. The preliminary results of the work of the
geologists, too, are of high scientific importance, and are pub-
lished in the reports often in advance of the completion of
mapping in the districts to which they relate, while the sta-
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tistics of mineral resources are of standard value and in great
demand, and are published in a series of annual volumes. To
aid in the preparation of necessary illustrations for the docu-
ments published by the Survey a division of illustrations was
organized, and there is also an editorial division, charged with
the supervision of the work of publication.

The researches of the geologist are sometimes recondite and
frequently require knowledge concerning previous researches
in the same and other districts, and even in other countries.
Thus, technical treatises are an essential part of the outfit of
the working geologist, and to meet this need an extensive
library of standard geologic books, pamphlets, periodicals and
maps has been built up within the Survey.

In addition to the scientific organization there is a business
organization, charged with the fiscal and custodial affairs of
the Geological Survey. This branch of the work is largely
intrusted to a distinet organie division, but a considerable part
of the business is conducted by chiefs of divisions and parties
and by other officers of the scientific branches. Provision is
made also for the extensive clerical work of the office.

The organization of the primary and collateral work of the
Survey is set forth in detail in earlier reports, particularly in
the Seventh and Eighth Annual Reports, for 1885-'86 and
188687 respectively. During the past year only a few minor
changes in organization and personnel have been made. These
are recorded in the accompanying administrative reports.

PROGRESS IN TOPOGRAPHIC WORK.
SURVEYING.

During the year topographic surveys have been conducted
in twenty-six states and territories, the area surveyed being
53,000 square miles. The total area surveyed to date is
547,000 square miles, distributed over forty-two states and
territories, as shown graphically in the accompanying PL 1
(in the pocket at the end of part 2).

The following table exhibits in detail by states the present
condition of the work, including the surveys of the past year:
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Table showing by states and territories the present condition of topo-
graphic surveys and the areas surveyed in 1891-92.

Area éﬁif‘ .
States and territories. :«EI(-):;I Vzl;le‘;l 'Wi}ég(ll Scale. Conto\tlarl.mter—
to date. 1n’92. B
Sq. 8q.
Sq. miles. | miles. | miles. Feet.

Alabama ... 52,250 | 15,870 | 1,000 1: 125000 50 and 100
Avizona.. ... ... .o.. 113,020 | 41,000 |........ 1: 250000 200 and 25C
Arkansas._......o... ... 53,850 | 15,000 | 2,000 1:125000 50
Tt . 1:125000 25, 50, 100,
California ........ ...._. 158,360 | 32,300 | 3,300 1: 250000§ and 200
Colorado ................ 108,925 | 34,110 | 1,810 | § 1 122323% 25, 50, 100
Connecticut (completed). 4,990 | 4,990 |_._..__. 1: 62500 20

District of Columbia
(completed). . .... .... 70 (V2 1: 62500 20
Florida.... ...... ....... 58, 680 700 |........ 1: 62500 10
Georgia....... .......... 59,475 | 14,275 |....._.. 1:125000 50 and 100
Tdaho ... oo, 7,340 | 3,540 1:125000 50 and 100
Minois. ..o oooe 56,650 | 2,875 | 1,150 | 1: 62500 5 and 10
Yowa. .. ool 56,025 | 5,375 |........ 1: 62500 20
Kansas.._............... 82, 080 | 61,200 | 8,000 1:125000 20 and 50
Kentucky ...... ..o L. 40,400 | 12,800 | 1,000 1: 125000 100
Lonisiana ... ........__. 48,720 . 7,000 |....__.. 1: 62500 5
Maine.... ... ... 33,040 | 3,457 | 1,000 1: 62500 20
Maryland ............... 12,210 | 6,930 | 1,000 { i égzgg} 20, 50, and 100

Massachusetts (com-
pleted) ... ... ......... 8,315 | 8315 |........ 1: 62500 20
Michigan.... ... e 58, 915 231 |ocaa-nn 1: 62500 20
Missouri ............... 69, 415 | 26,000 |........ ! i 122333} 20 and 50
Montana ................ 146,080 | 13,800 | 3,000 | { 1 ;iigggg 50,100, and 200
Novada «oeeeeeeenn -nnn 110,700 | 19,980 | 3,180 | { 1+ 1250000 51 900,am 250

’ ’ ’ 1:2500008 7

New Hampshire. . _.... ... 9,305 | 1,450 450 1: 62500 20
New Jersey (completed). 7,815 7,815 |........ 1: 62500 10 and 20
New Mexico............. 122,580 | 26, 850 900 1: 62500 20
New York............._. 49,170 | 1,995 900 1: 62500 20
North Carolina._._...... 52,250 | 12,400 | 2,000 1: 125000 50 and 100
Oregon.................. 96,050 | 11,000 |........ 1: 250000 200
Pennsylvania_.._...._._. 42,215 | 5,437 700 | 1: 62500 20
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Table showvjng by states and territories the present condition of topo-
araphic surveys and the areas surveyed in 1891-'92—Continued.

Area l:;‘:f’
States and territories. :;’;;1 vi‘;;—d veyed Scale. Conto;x;l'inter—
to date. |' ,1)8291—
Sq. 8q.
Sq. miles. | miles. | miles. Feet.
RhodeIsland (completed) 1,250 | 1,250 }........ 1: 62500 20
South Carolina.......... 30,570 | 4,350 |........ 1: 125000 50 and 100
South Dakota ........... 77,650 | 1,500 | 1,500 1: 95040 50 and 100
Tennesses .o on.vennn-.. 492,050 | 17,095 | 2,000 | 1:125000 100
TOXAS - eneeeemename s 265,780 | 51,050 | 10,800 ; 1:125000 50 -
Utah «oeeieaen ceeennn. 84,970 | 6,000 |........0 1:250000 © 250
Vermont ... _...__...._ 9,565 | 1,010 450 ¢+ 1: 62500 20
Virginia ... .ooooien... 42,450 | 31,410 |.... ... g L: 62500} 20, 50, and 100
1: 125000
West Virginia........... 24,780 | 22,500 | 2,000 1: 125000 100
Wisconsin....._.._...... 56,040 | 5,190 | 1,350 1: 62500 20
Wyoming (including
Yellowstone National
Park). ... .eeieo.. 97,890 | 5,000 | 1,000 | 1:125000 50 and 100

As shown by the table and map, the topographic surveys
of the states of Connecticut, Massachusetts, New Jersey and
Rhode Island are completed, while considerable areas are cov-
ered in nearly all other states and territories.

The topographic surveys of the past year serve to complete
88 atlas sheets, of which 86 are on a scale of 1:62500
(or about one mile to the inch), and 45 twice as large—on
a scale of 1:125000; the remaining 7, which are designed
to accompany monographs, are drawn to special scales. The
year’s work raises the number of regular atlas sheets repre-
senting the topographic surveys to 295 on the scale of
1:62500, 338 on the scale of 1:125000, and 61 on the scale of
1:250000—a total of 694.

The topographic surveys east of the one hundredth meridian
have remained in charge of Mr. Henry Gannett and those
west of that line in charge of Mr. A. H. Thompson, and the
details of organization and work are set forth in the adminis-
trative reports of these officers.
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ENGRAVING.

The atlas sheets representing the topographic surveys are
engraved on .copper, partly in the office of the Survey and
partly by contract, and the engraving is kept well up with the
drawing of the sheets. During the past year 142 atlas sheets
have been engraved, raising the present number of sheets en-
graved and ready for printing from stone transfers to 615.
These sheets are distributed among forty-one states and terri-
tories.

The present condition of the engraving, including the work
of the past year, tabulated by states, is as follows:

Table showing the distribution by states of atlas sheets engraved to June

50, 1892.
| w |
States and territories. W Iilglly P?};ﬂy Scale. CO;]JI‘O‘]:] in- 1\111)111]{‘;’: )
state. | state. ' area.

Feet. 8q. miles.

Alabama ..o ... o.o...... 13 3 1:125000 | 50 and 100 ....| 14,200
ATIZOND o i ceeeae e 13 2 1:250000 | 200 and 250....0 58, 000

( 1: 62500,
Arkansas.............o.. 2 0 % 1: 125000% 20 and 50 . .... 15, 000
1: 125000
California ... ......... 17 3 g 1: 250000% 50,100,and 200., 35, 000
‘ 1: 62500
Colorado ... ooonmuans 29 5 % 1: 125000} 25, 50, and 100 ., 30, 000
Connecticut —...... ... 19 11 1: 62500 | 20. . ... ..__. 2,475
Delaware ............... 0 1] 1: 62500 | 10.........._.. 50
District of Columbia .... 0 2 1: 62500 | 20............. 70
Florida ................. 2 0 1: 62500 | 10. ... ... ... 500
Georgia . .ooveuuann. cnns 9 61 1:125000 | 50 and 100. .... 11, 800
Idaho ... .....o..o... 4 0} 1:125000 | 25, 50, and 100. 3, 500
Illinois....... e 8 71 1: 62500 | 10 and 20.._... 2, 500
Indiana .............. ... 0 1, 1: 62500 | 10............. 50
Towa ...ooiiioioiio. 18 41 1: 62500 | 20. ... ...... 4, 500
Kansas ... .......... 48 7 1:125000 | 20 and 50 . .... 52, 000
Kentucky . ...........o.. 6 71 1:125000 | 100._.......... 10, 000
Louisiana . .............. 14 O 1: 62500 | 5.............. 3, 500
Maine ..............oo.. 9 3| 1: 62500 | 20 ....... ... 1,200
§ 1: 62500 ) B
Maryland ... .......__. 1 917 1. 1950008| 2% 50 and 100.; 5,000
Massachusetts .......... 20 24| 1: 62500 | 20............ 8, 300
| \
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Table showing the distribution by states of atlas sheets engraved to June
30, 1892—Continued.

States and territories. Wl;glly Pai;ﬂ} Scale. 0011;1:1?\;:3 in- 1&111)1?(‘::;})5
state. | state. : area,
Feet. Sq. miles.
MiSSOULT —o e oo oo 25 9 { L: 6250% 20 and 50 ... 33, 500
1: 125000
Montana ... ............ 11 0 g 1:25000% 50 and 200. ... 34, 000
1: 125000
Nevada ...._......_.. ... 9 5 % 1 éiggggg 25, 50, 100, and
: | 200|250
New Hampshire . ........ 0 12 1: 62500 | 20..........._. 1,100 |
New Jersey.............. 32 120 1: 62500 | 10 and 20 ._... 7, 815
New Mexico. ............ 15 3 % 1125000 1) 0 nd 200. ... 28,500
1: 250000
New York ... .....__... 1 10 1: 62500 | 20. .. .. ... .. 1, 200
North Carolina .......... 3 15| 1:125000 | 100 . ._......_. 8, 000
Ohio ... .ol l... 0 1| 1:125000 { 100 ........... 50
Oregon.............._... 2 0] 1:250000 [ 200 .. ._...... 7,000
Pennsylvania _......__.. 14 6 1: 62500 1 20 _....___. 4, 000
Rhode Island............ 7 6 1: 62500 20..._ .. ... ... 1, 250
South Carolina.......... 2 5| 1:125000 | 50 and 100..... 2, 500
Tennessee .............. 7 16 1:125000 | 100 _....._... 14, 000
Texas .......... ........ 37 0, 1:125000 | 20 and 50...... 37,000
Utah ... .......... ... 17 1 1:250000 | 200 and 250....| 65,000
Vermont .._...._. 2 5 1: 62500 | 20. .. _....._.. 1, 000
Virginia .oo.ooooeeo oo 14 28 |4 1 lgigggf 20,50, and 100, 27, 000
West Virginia.. ....__.. 8 15[ 1:125000 | 100. . ... ... 16, 000
Wisconsin. ... _......_.. 16 0 1: 62500 | 20. ... .. ....... 3, 600
Wyoming . ..........__.. 4 0] 1:125000 [ 100............ 3, 600

In addition to the regular atlas sheets, three general maps
of the United States, on different scales, have been prepared
and engraved for use in representing general features of geol-
ogy, topography, mining industries, etc. The “9-sheet” or
wall map is engraved on a scale of 1:2500000, or approx-
imately 40 miles to an inch, and represents the rivers, lakes,
and other hydrographic features of the country in detail; the
relief is shown by contours with approximate accuracy in the
areas covered by topographic surveys and more roughly else-
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where; while the culture represented includes counties, county
seats, and other principal towns, railways, and canals. The
double folio or atlas map is drawn to a scale of 1:7000000,
or about 110 miles to an inch, and represents all but the minor
features of the hydrography, as well as the states and princi-
pal cities. During the year the relief of the country has been
reduced from the ““9-sheet” map and engraved on this scale in
such manner as to be shown by contours and tints. (A copy of
the map accompaniesthis report as Plate cvir in pocket of part 2,
illustrating a paper by Mr. Henry Gannett.) The thirdor double
quarto map, which, like the others, is engraved on copper, is on
the scale of 1:14000000, or approximately 220 miles to an inch,
and is of convenient size for use in the illustration of reports.
It represents the principal waterways and lakes, together with
the state boundaries, capitals, and principal cities.

There have been engraved also general maps of Massachu-
setts and Rhode Island on a scale of 4 miles to an inch and
of Connecticut on a scale of 2 miles to aninch. A map of New
Jersey has been prepared from surveys executed in accord-
ance with the general plan of the topographic work in the
bureau and has been engraved by the state on a scale of 5
miles to an inch. A complete map of New York city and en-
virons has also been engraved on a scale of 1:62500, or about
1 mile to an inch. All of these smaller maps represent the
hydrography, the culture, and the relief in considerable detail,
the relief being indicated by contours and sometimes by tints
in addition.

It is worthy of remark that the foregoing general maps are
among the first to represent with approximate accuracy the
relief of any considerable part of the country. Moreover,
they are constructed from systematic surveys so far as such
have been executed, and from the most trustworthy sources
beyond the limits of the surveys. The general maps, as well
as the atlas sheets, have come to be regarded as standard
sources of geographic information in educational institutions
and state and county offices. Both are also largely used as
bases for the trade maps issued by publishing houses for va-



REPORT OF THE DIRECTOR. 31

rious purposes, and in all ways are taking first rank among
the original or “mother” maps of the country.

The Engraving Division remains in charge of Mr. 8. J. Kiibel.
The details of this branch of the work and a list of the atlas
sheets engraved to date appear in his administrative report,

which is appended.

PROGRESS IN GEOLOGIC WORK.
GEOLOGIC MAPPING.

Various systems of geologic mapping have been employed
in different states and countries, but no uniform standard has
thus far been adopted. By the greater number of geologists
and geologic bureaus rock formations and mineral deposits
are represénted by means of colors and other arbitrary con-
ventions printed upon geographic or topographic maps; yet
the selection of the colors and other conventions is not gov-
erned by fixed rules but depends on individual taste or judg-
ment and local requirements, so that the whole subject of geo-
logic mapping may be said still to be in the experimental stage.

This subject has been under investigation and experiment in
the Geological Survey for some years, and a system of map-
ping has been devised which promises to meet the requirements
of the country. This system was set forth in general terms
in the Tenth Annual Report. Certain practical difficulties
have been encountered in applying it, and repeated experi-
ments have been found necessary in order to overcome them.
This has involved some delay but geologic maps will be
printed within the next six months that will fully exhibit the
method adopted.

The plan for the publication of the projected geologic map
of the United States provides that it shall be issued in sections
corresponding with the topographic atlas sheets and that each
atlas sheet shall serve as a base upon which the geologic forma-
tions and the conventions representing mines and minerals,
rock structure, etc., shall be represented by means of colors
and symbols. Now that the preliminary examinations are
being completed in different portions of the country, con-
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stantly increasing attention is given to the final work of map-
ping the rock formations and mineral deposits, and satisfactory
progress has been made in preparing for publication sections
of the map representing portions of several states and terri-
tories. During the past year areal surveys yielding material
for the map have been made in nineteen states and territories.

This branch of the work includes the determination of rocks
and minerals in the several districts surveyed. The mineral
substances and deposits examined in connection with the areal
surveys during the year embrace nearly all of our more im-
portant natural resources, including the metals used in manu-
facture and construction, the various mineral fuels and illumi-
nants, building materials of all kinds, artesian waters, the
precious metals, materials for the manufacture of household
and ornamental wares, gems and precious stones, and the
substances yielding most other industrial and domestic com-
modities.

The progress of geologic mapping is shown graphically
in the accompanying Plate 1 (in pocket of part 2), in
which are indicated areas completely mapped, and also
areas geologically surveyed in detail, but not yet topo-
graphically mapped. The much larger areas covered by
geologic reconnoissance are not represented. The progress of
geologic mapping and the principal mineral resources exam-
ined in greater or less detail are set forth in the accompanying
table, in which only the regular atlas sheets are enumerated.
There are in addition a large number of special sheets pub-
lished in reports or still in the hands of the engraver. The areas
tabulated in the fourth column, however, include not only
those of the regular atlas sheets, but also those of the special
sheets and the areas surveyed in sufficient detail for publica-
tion in the geologic map, but awaiting the engraving of uncom-
pleted atlas sheets.

As indicated by the map and table, final geologic surveys of
greater or less extent have been completed in 32 States and
Territories, and these surveys cover an aggregate of 110,000
square miles, and are in part represented on 100 standard sheets
and a large number of special maps.
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Table showing the progress of geologic surveys and the principal mineral
resources by states and territories.

Number of
sheets.
States and terri- Area Lo .
tories. Wholly| Partly V:;g;} . Principal mineral resources.
in in
state. | state.

Square
miles.

Alabama .......... 2 2 5,500 | Iron, coal, limestone, bauxite (alu-
minum ore), pottery clays, ete.

Arizona ........... | I PO 14,000 | Iron, coal, asphaltum, building
stone, etc.

California. ........ I P 14,875 | Gold (vein and placer), copper,
iron, quicksilver, manganese,
chrome iron, silver, coal, build-
ing stone, slate, limestone, pot-
tery clay, infusorial earth, etc.

Delaware ...oceeoifemnaaafonaannn 50 | Brick clay, iron, pottery clay, cte.

Colorado . ......... L PR, 2,150 | Gold ores, placer gold, silver, cop-
per, lead, zine, iron, manganese,
alunite, coal, petroleunm, fire
clay, brick clay, building and
ornamental stones, artesian
water, lime, gypsum, ete.

District of Co- |........ 2 70 | Brick clays, terra-cotta clays,

lumbia. sand, ete.

Florida . ..._...... 22 R, 850 | Phosphates, artesian water, lime,
ete.

Georgia .. ....._... 3 1 3,900 | Coal, iron, bauxite, Dbuilding
stone, lime, cement, etc.

Idabho ... ... . | . . ool 50 | Building stone, etc.

Towa.............. 3 ‘ ........ 700 | Building stone, brick clay, lime,

‘ artesian water, etc.

Kansas. ... ..o ool it 100 | Artesian water, building stone,

| brick clay, lime, cement, ete.

Kentucky ...o.oo. |oooi.aa. 1 100 | Coual, iron, building stone, ete.

Louisiana ......... 6 ... 1,500 . Artesian water, brick clay, ete.

Maryland ......... 13 \ 6| 15,000 [ Terra-cotta clays, pottery clays,

brick clays, marls, iron, gran-
j } ite, limestone, artesian water,
. ‘ | ete.

Massachusetts. ... 21 2 J 5,500 ‘ Granite, marble, slate, lime, feld-

spar, ete.

* Special sheets (i. e., not coinciding with regular topographical atlas sheets) have

been completed.

tIncluding water areas.

13 ¢Eor, ——3
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Table showing the progress of geologic surveys and the principal mineral
resources by states and territories—Continued.

Number of
States and terri —?EL Area
tories. Wholly | Partly v:;gd . Principal mineral resources.
in in
state. | state.
Square
miles.

Michigan.......... A PR, 300 | Iron, copper, etc.

Montana .......... b2 R 10,000 | Coal, iron, gold (placer and vein),
silver, copper, lead, building
stone, brick clay, artesian water,
petroleum, ete.

Nevada c.ooon vieiifmrmnmnnafonanann- 25 | Gold, silver, quicksilver, ete.

New Jersey ....... 2 ..l t500 | Fire clays, porcelain clays, marls,
brick clays, artesian water, etc.

New Mexico. ...... S PR 6,500 | Lignite, building stone, ete.

New York.........j.coe-... 2 300 | Slate, granite, lime, ete.

North Carolina....{.eec.... 2 500 | Iron, granite, efc.

Oregon . ..oooocvnan|ommannilaneaa ot 1, 000 | Coal, gold ore, placer gold, silver,
quicksilver, nickel, ete.

South Dakota ... ..|-acvoeoafoaiootn 1,000 | Lignite, artesian water, ete.

Tennessee ......... 5 3 9,500 | Coal, iron, zine, marble, lime,
brick clay, building stone, etc.

TexXas -coveueennnn- 6 | 6,000 | Artesian water, chalk, cement,
marl, building stone, ete.

Utah..oceveinnnn.. 2 2,000 | Iron, lignite, building stone, hy-
drocarbons, ete.

Virginia ...... ....|- ... 4 9,000 | Coal, iron, lime, marl, ocher, in-
fusorial earth, brick clay, pot-
tery clay, artesian water, etc.

Washington.......|..ccaoo.. ceeee--.| 2,000 | Artesian water,brick clays, build-
ing stomne, etc.

West Virginia.....|..ccc.... 2 750 | Coal, iron, limestone, slates, etc.

Wisconsin......... *4 |........| 2,000 | Iron, copper, building stone, ete.

Wyoming (includ- [ O 1,000

ing Yellowstone
National Park).

'**gpeoial sheets (i. e., not coinciding with regular topographical atlas sheets) have
been completed.
t Including water areas.
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IFRELIMINARY SURVEYS.

The construction of a geologic map requires extended pre-
liminary researches, and moreover industrial demands have
sometimes led to the commencement of geologic surveys
before the topographic surveys were completed and the atlas
sheets engraved. Accordingly, large areas have been exam-
ined beyond the limits of the districts finally surveyed and
mapped, as shown in the foregoing table and in PL 1.

Among the more extended preliminary geologic surveys
of the past year may be mentioned those in southern Alabama
relating to Neozoic formations yielding brick clays, ochers, ar-
tesian waters, mineral waters, phosphates, etc. ; in southeastern
Arkansas relating to Neozoic formations yielding pottery clays,
lignites, building sand, ete.; in southern and western Florida,
relating to Cenozoic formations yielding phosphates, ete.; in
western Kentucky and Tennessee relating to Neozoic forma-
tions yielding terra-cotta clays, ochers, brick clays, building
sand, etc.; in Louisiana, relating to Neozoic deposits yielding
sulphur, salt, iron, and various building materials; in eastern
Maryland and Virginia, relating to Neozoic formations yield-
ing marbles, ochers, infusorial earths, and various other useful
mineral resources; in eastern North Carolina and South Car-
olina, relating to Neozoic deposits with their varied resources,
among which artesian water and phosphates are prominent; in
Texas, relating to various formations and resources; in Mis-
souri and Iowa, relating to Paleozoic rocks yielding lead, zinc,
iron, glass sands, building stones, etc.; in Michigan and Wis-
consin, relating to iron-bearing and copper-bearing rocks.
Moreover, more or less extended preliminary surveys have
been made in all of the districts in which final mapping has
been commenced. The area covered by preliminary survey
or reconnoisance is many times greater than that covered by
the final surveys and embraces portions of every state and
territory, including Alaska.

SURVEYS IN ALASKA.

The commencement of explorations and surveys along the
coasts and in the interior of Alaska was announced in the last
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report. During the past year the work has been continued in
cooperation with other institutions by two parties. Mr. 1. C.
Russell headed an expedition to the St. Elias region, planned by
the National Geographic Society, and spent the summer of
1891 in exploring the unknown territory immediately inland
from the St. Elias mountains. He also continued his re-
searches into the natural history of the great Malaspina glacier
lying between the mountains and the coast. Mr. C. Willard
Hayes accompanied as scientific assistant an expedition headed
by Mr. Frederick Schwatka, organized for the purpose of ex-
ploring the region between the Yukon and Copper rivers not
previously penetrated by white men. Despite the unfavorable
conditions attending the journey, Mr. Hayes was able to collect
valuable data concerning the rocks of the region traversed, as
well as some information about gold, copper, and other min-
eral resources. Both of these Alaskan expeditions covered
territory not previously seen by civilized people; and, in both,
- the routes traversed and the contignous country were surveyed
as accurately as circumstances permitted, so that both yielded
valuable geographic information concerning a previously un-
explored portion of the public domain, as well as data relating
to the geology and mineral resources of the territory.

SPFCIAL INVESTIGATIONS.

There is an area of over 500,000 square miles in the northern
and northeastern portion of the country in which the older
rocks are overlain by a deposit of glacial drift, and this deposit
is not only one of paramount interest to the science of geology,
but a storehouse of important resources. It comprises a variety
of soils and is a source of building material in the form of
bowlders, sand and brick clays; it sometimes yields artesian
water, and occasionally carries gold, iron, and other useful
minerals. This deposit has been under investigation for sev-
_eral years, and the progress of the work is set forth in earlier
reports as wellas in a number of special publications. The inves-
tigations and surveys have been continued chiefly under the
direction of Prof. T. C. Chamberlin and Prof. N. S. Shaler.
Several special maps and reports on this subject have been
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prepared during the year, relating chiefly to the glacial deposits
of Ohio, Indiana, Illinois, Wisconsin and Massachusetts.

Special studies have been made of the Paleozoic rocks of a
typical area in central Tennessee known as the Wells creek
basin by Prof. J. M. Safford, and Prof. William M. Davis has
made more extended examinations of the Newark (Triassic)
sandstone or brownstone of the Connecticut valley, one of the
principal sources of building-stone in the eastern United States.
Both of these studies are preliminary to more detailed surveys.

During the year a deep boring at Wheeling, West Virginia,
was found to afford favorable opportunities for the measurement
of underground temperatures; this occasion was seized, and
Mr. William Hallock was detailed to make the necessary ob-
servations. The determinations were satisfactory, yielding an
underground temperature-gradient more useful than any pre-
viously obtained, either in this country or abroad. The results
are not only of scientific interest, but have an important bearing
on practical questions connected with deep mines and artesian
wells.

The prime requisite for geologic mapping is the classification
of rock formations and the correlation of the formations of
given districts with those of other districts. It is to meet this
need that the Division of Geologic Correlation is maintained.
During the year the work of this division has been carried
forward with energy, and several lines of study have been
completed. Four bulletins on this subject have been pub-
lished and three others are in press.

PUBLICAT!IONS.

Several important publications have been made during the
year and a number of reports on various subjects have been
finished and sent to press. Six special memoirs will be found
appended to this report. The first is an account of the second
expedition to Mount St. Elias, by Mr. I. C. Russell. The mem-
oir is accompanied by maps representing Mr. Russell’s surveys,
as well as those of the earlier expedition made by Messrs.
Russell and Kerr, and also by various illustrations indicating
the character and capabilities of this little known territory.
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It contains also the principal results of the scientific researches
in geology and climate and the behavior of glaciers, as well as
information concerning the structure and relations of the rocks
making up the loftiest mountain range of the North American
continent.

The second memoir, prepared by Prof. N. S. Shaler, is an
account of the geologie history of harbors. It illustrates clearly
the dependence of harbors, and so of foreign and domestic
commerce, upon strictly geologic conditions and processes, and
moreover indicates the rapidity and extent of the modification
of existing harbors by the constantly operating geologic changes
growing out of the action of tides and currents and the secu-
lar rise and fall of the land.

A third memoir, by Mr. Bailey Willis, deals with the me-
chanies of mountain structure as displayed by the Appalachian
ranges. It is an important contribution to our knowledge of
those obscure secondary movements among rocks by which
the structure is altered in some cases so completely as to ob-
scure or obliterate their original character to the extent that
the formations can be identified, correlated, and mapped ouly
after recondite researches in orogeny and paleontology com-
bined.

A brief but useful memoir is a discussion of the average
altitude of the United States, by Mr. Henry Gannett. The
sources of knowledge concerning the configuration of the
land surface of the United States are summarized, and the
discussion may thus be considered an explanation or key to
the relief maps of the United States engraved on two scales
as noted above, and it is illustrated by one of the maps. - The
amount and character of the relief of the land have an im-
portant bearing on climate and on internal transportation and
commerce, and this memoir and the map represent the latest
information on the subject for this country.

Other accompanying memoirs relate to the Rensselaer Grit
plateau, by Mr. T. Nelson Dale, and to the American Aphidee, by
Prof. Samuel H. Scudder. Both are important contributions to
the branches of geologic science to which they pertain, though
both represent the preliminary and preparatory studies rather
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than the final work of the Survey. Mr. Dale’s memoir is, how-
ever, accompanied by detailed maps representing final areal
SUrveys.

Among the quarto monographs prepared during the year is
one on the Penokee iron-bearing series of northern Wisconsin,
representing the work of the late Prof. R. D. Irving and his
principal assistant and successor, Prof. C. R. Van Hise. This
work embraces the principal results of surveys and researches
extending over several years, relating to the ferriferous rocks
of the Lake Superior region. It is illustrated by maps, sec-
tions, and plans, showing the distribution, character, and rela-
tions of the ore-bearing rocks of one of the principal iron re-
gions of the country.

Another important monograph is that on the geology of the
Eureka district of Nevada, by Mr. Arnold Hague. It is
illustrated by maps, plans, and sections (in an accompanying
folio atlas) and treats exhaustively of the distribution and rela-
tions of the silver, lead, and other minerals of one of the prin-
cipal mining districts of the west.

A third monograph, issued during the year, relates to the
plant fossils of the extensive lignite-bearing Cretaceous forma-
tion of the Great Plains, known as the Dakota group, by the
late Leo Lesquereux, edited by Mr. F. II. Knowlton. A fourth
monograph is a systematic treatise on the Gasteropoda of the
New Jersey Cretaceous and Eocene marls, by Prof. R. P. Whit-
field. These technical monographs are exhaustive treatises on
the special scientific subjects to which they are confined.

A number of bulletins treating of a variety of scientific and
economic subjects have been published during the year. Sev-
eral of these belong to the series of “correlation papers” the
purpose of which has been explained in previous reports.
Collectively, these essays represent the sum of current know-
ledge concerning the relations of the rock formations of this
country and set forth in detail the classification of rocks upon
which future surveys must rest.

The annual volume of statistics relating to mineral resources,
accompanied by special papers on various economic subjects,
was published during the year.
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PERSONNEL.

The work of the geologic branch has been conducted under
the efficient charge of Mr. G. K. Gtilbert, chief geologist. The
organization and immediate control of the several geologic
divisions, which have been but slightly modified during the
past year, are as follows: _

Atlantic Coast Division, in charge of Prof. N. S. Shaler.

Division of Archean Geology, New Jersey division, in charge
of Prot. Raphael Pumpelly.

Potomac Division, in charge of Mr. W. J. McGee.

Appalachian Division, in charge of Mr. Bailey Willis.

Florida Division, in charge of Mr. George H. Eldridge.

Lake Superior Division, in charge of Prof. C. R. Van Hise.

Glacial Division, in charge of Prof. 'T. C. Chamberlin.

Division of zine, in charge of Mr. W. P. Jenney.

Montana Division, in eharge of Mr. A. C. Peale.

Yellowstone National Park Division, in charge of Mr. Ar-
nold Hague.

Colorado Division, in charge of Mr. S. F. Emmons.

Cascade Division, in charge of Mr. J. 8. Diller.

California Division, in charge of Mr. G. F. Becker.

Detailed statements concerning the work of this branch of
the bureau are contained in the administrative reports by Mr.
Gilbert and by the respective chiefs of the geologic divisions.

PROGRESS IN PALEONTOLOGIC WORK.

The work of this branch of the Survey has been carried for-
ward along lines laid down in earlier reports, and its results
are of constantly increasing service to the geologic surveys.
During the past year the practical application of paleontologic
research to the tracing and mapping of formations has been
materially extended and important results have been obtained
by providing for joint field work by paleontologists and geol-
ogists.

In the division assigned to the paleontology of the older
rocks, Mr. C. D. Walcott has given attention both ini the field
and office to the Lower Silurian (Ordovician) formations and
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faunas in the vieinity of Canyon and Manitou, Colorado, and
in addition he has continued the examination and mapping
of the lower Paleozoic rocks in the northern portion of Wash-
ington county, N. Y., and the study and identification, by
means of their contained fossils, of the Cambrian rocks of
southwestern Virginia, eastern Tennessee, northwestern Geor-
gia, and northeastern Alabama. Prof. H. 8. Williams, who
was attached to this division during a part of the year, con-
tinued his studies both in the field and office on the upper
Paleozoic rocks of the Mississippi valley, especially in Arkansas,
Missouri and Tennessee.

Paleontologic researches in the Mesozoic rocks have been
continued by Mr. C. A. White and Prof. Alpheus Hyatt. M.
White’s studies have been confined to the upper Mesozoic, and
during the year he has given special attention to the Colorado
group of the upper Cretaceous in Montana and southwestern
Wyoming, and has also continued work on the Laramie and re-
lated nonmarine formations. Prof. Hyatt advanced his exam-
ination of the lower Mesozoic rocks of the Pacific coast by
cooperation with the field party in charge of Mr. J. S. Diller
and also by the study of an important series of fossils col-
lected by Mr. G. F. Becker and his collaborators in different
parts of the gold field of California.

The work in Cenozoic paleontology has been continued by
Mr. W.IL Dall and his collaborators, and has been largely
concentrated upon the fossils and formations of the southern
United States, including the phosphate beds of Florida. Special
studies were also made by Mr. Dall on the Pacific coast, with
a view to the correlation of the eastern and western forma-
tions of the country.

Tn the Division of Vertebrate Paleontology, in charge of
Mr. O. C. Marsh, the field work has been continued in the
regions explored during previous years for the purpose of ob-
taining accurate information in regard to the widespread Lar-
amie formation (one of the principal sources of lignite and coal
in the western plains and the eastern Rocky mountain region),
and in regard to its relations to the deposits above and below
it along the eastern flanks of the Rocky mountains. Large
collections of vertebrate fossils were obtained and forwarded
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to the laboratory of the division for study, and satisfactory
progress has been made in examining them.

Field work was carried on in the Division of Paleobotany,
in charge of Mr. Lester F. Ward, in the middle and upper
Devonian rocks of Pennsylvania, and the Potomac formation
of Maryland, New Jersey, Tennessee, Mississippi, Alabama,
Texas, and Arkansas. Collections were obtained at various
localities in the several states mentioned and forwarded to the
laboratory for study. In addition to this work a systematic
review of the Laramie and Potomac formations and of several
Carboniferous rock groups was carried forward during the
year.

The work of the division of fossil insects, in charge of Prof.
S. H. Scudder, has been confined mainly to the laboratory.
A large amount of material was examined, prepared and classi-
fied and a monograph on the Tertiary Rhynchophorous Cole-
optera of the United States was completed and transmitted for
publication. Omne of the monographs published duaring the
year was prepared in this division.

In connection with the proposed exhibit of the Geological
Survey at the World’s Columbian Exposition, in 1893, the
members of the paleontologic branch are preparing a series of
fossils and rocks to show in a broad way their stratigraphic
succession on the North American continent during the geo-
logic ages.

In order to correlate more fully the work of the various
divisions engaged in the study of fossils, the administrative
charge of the paleontologic branch has been assigned to Mr.
C. D. Walcott. The details of work in the various divisions
are set forth at length in the administrative reports relating to
this subject and are summarized in Mr. Walcott’s report.

PROGRESS OF W9RK IN CHEMISTRY AND PHYSICS.

The greater part of the chemic work is of routine character,
It embraces the analysis of ores, rocks and other mineral sub-
stances for the use of the several geologic divisions and some-
times for other departments of the government or public insti-
tutions. When the press of routine work permits, original
researches into the constitution and essential relations of ores
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and rock-making minerals are conducted by the chief chemist
and some of his collaborators. The immediate object of these
researches is the discovery of tle laws governing ore deposi-
tion and the making of rocks; a secondary object is the devel-
opment of a natural system of mineral classification; while it
is the ultimate object to gain such information concerning min-
erals and their relations as may indicate the location and value
of the natural resources of the country and guide the search
for material wealth not hitherto utilized. The work in chem-
istry is aided and supplemented by special investigations in
physies relating to the conditions of mineral formation and to
the effects of deformation and other changes in rocks.

Among the more important routine investigations of the year
may be mentioned analyses of mineral waters of unusual char-
acter from Missouri and New Mexico; the assay of a remark-
able magnetic mineral from Oregon, containing 62 per cent of
nickel alloyed with iron; an extended series of analyses of
phosphates from Florida; analyses of xenotine from North
Carolina and bauxite (an aluminum ore) from Alabama, and
a large number of analyses of rocks, including 16 from Massa-
chusetts, 4 from Vermont, 8 from Maryland, 10 from Minunesota,
5 from Montana, and 10 from the Yellowstone National Park.

Among the original researches of the year may be men-
tioned exhaustive studies of the structure of the silicates, the
most abundant by far among the rock-forming minerals; a
complete theoretic discussion of the natural sources of the min-
erals known as the chlorite group; the continuation of a series
of special observations on colloidal silver, and the examination
of certain remarkable fluorites from Florida. The physical
researches include the determination of melting points and the
measurement of the thermal expansion of rocks, together with
a study of the effects of temperature and pressure on the vis-
cosity of solids, as well as other lines of work, all vielding im-
portaut physical constants and laws of practical use to geolo-
gists.

The work of the division has remained in charge of the chief
chemist, Mr. F. W. Clarke, the physical work being conducted
or directed by Mr. Carl Barus. The details of the work are set
forth in Mr. Clarke’s administrative report.
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PROGRESS OF WORK IN MINING STATISTICS AND TECHNOLOGY.

MINERAL VALUES.

During the past year the collection of mining statistics has
been carried forward with energy and success by Mr. David T.
Day, the chief of the division.

It is noteworthy that our mineral production is increasing
rapidly. During the thirteen years that have elapsed since
this Survey was instituted, our mineral production has more
than doubled, while the population of the country has increased
only about 30 per cent. A part of this addition is due to a
relative decrease in importations, but the greater part repre-
sents industrial growth depending upon constantly increasing
discovery and utilization of our natural resources. It is the
function of the Geological Survey to stimulate and guide the
discovery of new sources of wealth and promote the utilization
of the old, and one of the means employed is the annual pub-
lication and wide distribution of statistics concerning mines
and minerals.

The principal mineral prodacts of the United States in 1891
are summarized in the following tables:

Metallic products of the United States in 1891.

Quantity. Value.

Pigiron.. ...l long tons. | 8,279, 870 | $128, 337, 985
I S troy ounces..| 58, 300, 000 75, 416, 565
GOl o ee e do.... 1, 604, 840 33, 175, 000
COPPOT o i e e e pounds..| 295,810, 076 38, 455, 300
Lead .oooen e short tons.. 202, 406 17, 609, 322
/3T do.... 80, 337 8, 033, 700
Quicksilver ... .. .. ... ...l flasks. . 22,904 1, 036, 386
Nickel ... .ol pounds.. 118, 498 71, 099
Aluminum .. ... ... .olll.. do.... 150, 000 100, 000
45 P do.... 125, 289 25, 058
Antimony ... oL LoLaioL. short tons.. 278 47, 007
Platinom ... .. ...l troy ounces. . 100 500

) A N PO | 802, 807, 922
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Nonmetaliic mineral products of the United States in 1891.

Quantity.

Bituminous coal . .. ... ... ..o.ioo.. short tons..| 117,872, 228
Pennsylvania anthraecite ... ............. do....; 50,665,431
Building st0me . ..o ccee i il .
Petrolewm ... ... .oiiiiaii i barrels.| 54,291, 980
T do....| 60,000,000
Natural gas - ... e et i e e aas
Cement. . ... ..o oieooi i barrels 8, 222,792
Salt .. i do. 9, 987, 945
Phosphate rock ... ... . ... .. .o... long tons 587, 988
Limestone for iron lux...................... do..... 5,000,000
Mineral waters ., .............o...... gallons sold..! 18,392,732
Zine white ... ... ... .ol short tons. .|..............
Potter's clay ...occoeemmerinn ot long tons. . 400, 000
Borax ..cie i pounds..; 13, 380, 000
GYPSUD « vt eieaec i iaccae caee e short tons.. 208, 126
GTindstones ........oceooioi i
Mineral paints . ... ... ...l long tons.. 47, 652
Fibroustale .. ...... ... ... .. short tons.. 53, 054
Pyrites oo long tons. . 119, 320
Soapstone .. ... ..eae il short tons. . 16, 514
Manganese ore . .............. e, long tons.. 23,416
Asphaltum ... ...l short tons. . 45, 054
Precious stones...... ... ...l feeece it
Bromine... ... ...l pounds.. | 343, 000
Corundum. ... ...l short tons. . 21, 265
Barytes (erude) .. ... ...l .. long tons. . 31, 069
Graphite . ... .. il
Millstones ... .. ... ..ol s
Novaeulite .. ... .. pounds. .| 1, 875, 000
Marls ..o short tons. . 135, 000
Flint oo oo long tons. . 15, 000
Fluorspar . ..oooooeioioi it short tons. . 10, 044
Chrome iron ore........_.......... ... long tons.. 1,372
Infusorial earth .. . ... ... ...l |ii...
Feldspar ... ... .ol long tons 10, 000
Mica . .ooon pounds. . 75, 000
Cobaltoxide ........ ... . _............... do.... 7, 200
Slate ground as pigment.._ ... ____ .. long tons. . 2, 000
Sulphur ....... ...l short tons.. 1, 200
Asbestos ... ... ...l do. 66
Rutile ... ... iii... pounds 300
0z0cerite ... iiiiiiaaaen 50, 000

0 g P

$117, 147, 983
73,944,735
47,294, 748
32,575, 188
'35, 000, 000

18, 000, 000

6,630, 951

4,716, 121
3, 651, 150
2, 300, 000
2,996, 259
1, 600, 000
900, 000
869, 700
628, 051
476,113
658, 478
498,068
338, 880
243, 981
239,129
242, 964
235, 300
54, 880
90, 230
118, 363
110, 000
16, 587
150, 000
67, 500
60, 000

78, 330

20, 580
21,988
50, 000

100, 000
18, 000
20, 000
39, 600

3, 960
800
7,000

356, 218, 415
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Résumé,
Metals. ..o e i e $302, 307, 922
Mineral substances named 1n foregoing table. ... ..... .. .. ..., .= 350, 218, 415
Estimated value of mineral products nuspecified ........... .. ..._. 10, 000, 000
Grand total... ... .. ...l . 668,526,337

Comparison of these tables with those published in preceding
reports will show that while the production of most of our
standard mineral substances is constantly increasing, the value
increases much more slowly and sometimes not at all  This
fact is ‘of special significance in that it indicates a steady dim-
inution in the cost of mining operations and the consequent
reduction in prices of minerals and the various commodities
with which they are associated in use. Accordingly, our in-
dustrial progress is materially aided not only by the discovery
of the new resources and new methods for the utilization of
the old, but by increasing economy in exploitation resulting
from exact information concerning the character and location
of minerals.

Considering the value of each mineral substance at the stage
where it first receives a market price in commerce, the total
value of all the products amounted to $668,526,337. This
répresents the largest product ever reached, although only
slightly greater than in the preceding year, 1890. Such a
great product was unexpected during the progress of the year,
because of the far-reaching influence of the Baring failure in
London, which resulted in a markedly conservative condition
in all industries. Indeed, its effect inreducing the production
of iron and steel was felt almost as severely in limiting the
usual growth of the coal production and in other allied indus-
tries, but the production of copper, of lead and zinc, and of
the precious metals showed a great and very unusual increase.
The production of petroleum also increased on account of the
discovery of new fields in Pennsylvania, and these influences
combined were sufficient to offset the decline in the production
of pig iron. The outlook for the present year, 1892, is for a
product even greater than ever before, except in gold and
silver.

METALS.

Tron and steel—The production of pig iron declined from

10,307,028 short tons in 1890 to 9,273,455 short tons in 1891.
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The production of most other manufactures of iron, notably
steel ingots, steel rails, and cut nails, declined also. The prod-
uct of pig iron was, however, greater than in any other country.

Gold and silver—The output of gold aggregated 1,604,840
fine ounces (troy), with a value of %338,175,000; an increase
of $330,000 over 1890. This product equaled that of 1888,
and is larger than in any other year since 1881 with the single
exception of 1886, when itreached $35,000,000. While there
have been many new finds, notably in Oregon, Montana, and
Colorado, there have been no rich strikes in the nature of
bonanzas, and many old properties have been abandoned.

The silver product amounted to 58,300,000 ounces; a gain
of 3,830,000 ounces over 1890. The coining value was
$75,416,565. The commercial price of silver bullion averaged
$0.988 per ounce.

The above statistics of gold and silver were collected by the
Director of the Mint.

Copper—Total product was 295,810,076 pounds, valued in
New York at $38,455,300, against 265,115,133 pounds in 1890.
Copper from imported pyrites is included in both years. The
product is greater than in any previous year. The increase
came from Lake Superior, Arizona, and California; Montana’s
output remained about the same as in 1890. The stock of
copper declined in the United States.

Lead—The product increased beyond all previous years to
202,406 short tons, worth in New York $17,609,322. The
inerease was in desilverized lead.

Zinc—"The total product was 80,337 short tons in 1891,
against 63,683 short tons in 1890. Tts value was $8,033,700.
The product has been increasing each year since 1882. Nearly
every important producer showed an increased output.

Quicksilver—"The product was practically the same in 1891
as in 1890. In 1889 it amounted to 26,484 flasks of 76}
pounds net. In 1890, 22,926 flasks were produced and 22,904
Hlasks in 1891.  California was the only producing state. The
largest producer, the New Almaden mine, declined to small
proportions, but its decreased output was compensated by in-
creases in others. In spite of decreased production over the
world and also decreased stock the price declined. It is ex-
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pected that the price will improve in 1892, but that the pro-
duction will not increase.

Aluminum.—The amount made is constantly increasing. In
1890 47,881 pounds of metallic aluminum were made, besides
13,400 pounds of aluminum contained in ferro-aluminum and
aluminum bronze. In 1891 this increased to 100,000 pounds
of aluminum and 50,000 pounds in bronze and ferro-aluminum.
The demand for experimental purposes increases. The total
product in 1891, including that in alloys, is valued at $100,000.

Large deposits of bauxite have been found in Arkansas in
addition to that which had already been mined in Georgia.
Careful tests are being made to determine the availability of
these new sources of supply.

Manganese—The product declined from 25,684 long tons,
worth $219,050 in 1890 to 23,416 long tons in 1891, worth
$39,129. The decrease was in the Virginia mines, which was
partly compensated by production in Colorado.

Nickel and cobalt.—In 1891 the Gap mine in Pennsylvania
was the only actual producer of nickel and cobalt. Its prod-
uct was 118,498 pounds, worth $71,099. In 1890 the total
product was 228,488 pounds, worth $184,093. In 1891 the
quantity of nickel from Canadian matte smelted in the United
States exceeded the domestic product.

Chrome iron ore—The production decreased from 3,599 long
tons in 1890 to 1,372 long tons in 1891. It was valued at $15
per ton in San Francisco during 1891, but the price declined
to $10 in 1892, and shipments were stopped after 300 tons had
been delivered.

Tin—The industrial production of tin began in California
and amounted to 125,289 pounds, worth at the New York price
$25,058. Machinery was erected at the Virginia mines for
testing the value of the ore, and the mill in South Dakota was
nearly complete at the end of the year.

Antimony.—The product consisted of 278 short tons of me-
tallic antimony and antimony contained in exported ores, all
valued at $47,007. This all came from Nevada. The mines
in Idaho, which produced in 1890, are closed by litigation.
The produet in 1890 aggregated 129 short tons of metallic an-
timony, worth $40,756.
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FUELS.

Coal—The product increased from 157,788,656 short tonsin
1890, worth at the mines $176,804,573, to 168,538,659 short
tons in 1891, valued at $191,092,718. The gain in tonnage
was 10,750,003, and in value $14,288,145. The production of
Pennsylvania anthracite increased from 46,468,641 short tons
in 189010 50,665,431 in1891. In spite of a decreased produc-
tion in the Connellsville coke region the yield of Pennsylvania
bituminous coal increased about 500,000 tons, owing chiefly
to increased consumption by local trade. The notable in-
creases were in West Virginia, where a gain of nearly two
million tons brings the product for 1891 to over 9,000,000,
and in the Indiah Territory, where the million-ton mark is
touched for the first time. Ohio and Illinois, the two largest
coal producers outside of Pennsylvania, report a somewhat
larger output than in 1890.

Coke—A strike in the Connellsville region from February
until May effected a decrease of over a million tonsin the pro-
duct from Pennsylvania. In the Flat Top region the product
was also slightly less than in 1890.

Petroleum.—The discovery of the McDonald and several
other new fields in Pennsylvania, together with the increase in
Ohio, resulted in a product of 54,291,980 barrels, worth, at
the average price of oil at the producing centers, $32,575,188
This is the greatest product of any year in the history of the
oil industry in the United States. In 1890 the product
amounted to 45,822,672 barrels, worth $35,365,105.

Natural gas.—The product declined from a value of
$18,742,725 in 1890 to $18,000,000 in 1891. The value used
is that of the coal displaced. Efforts have been made to util-
ize the natural gas which has been observed for years on the
eastern shore of Great Salt lake.

STRUCTURAL MATERIALS.

Stone—The stone product of all kinds remains about the
same being $47,000,000 in 1890 and $47,294,746 in 1891, not
including the limestone used for lime. The lime amounted to

60,000,000 barrels, worth $35,000,000.
13 ¢GEoL——4 :
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Cement.—The production of Portland cement is constantly
increasing. In the year under review it amounted to 450,000
barrels. 'The total product of all kinds of cement aggregated
8,222,792 barrels, worth $6,680,951.

Limestone for iron flux.—This product declined with the pig-
iron industry to 5,000,000 long tons, worth $2,300,000. In
1890 5,521,622 long tons were produced, worth $2,760,811.

MISCELLANEOUS.

Precious stones.—Turquois is now mined regularly in New
Mexico. The sapphire mines in Montana are also to be opened
systematically, and in the state of Washington a find of very
valuable opals will be mined. The product in 1891 increased
to a value of $235,300 from $118,;833 in 1890. The gem
mines of Paris, Maine, and North Carolina, were not operated.

Phosphate rock—South Carolina produced 344,978 long tons
of land rock, valued at $2,187,160, and 130,528 tons of river
rock worth $760,977, as against 353,757 long tons of land rock
and 110,241 tons of river rock, with an aggregate value of
$2,875,605 in 1890. Phosphate mining in Florida had not
settled down to a firm condition, and a great deal of rock was
taken out without regard to the condition of the market. The
consequence was that over 50,000 tons of land rock and 12,000
tons of river pebble were carried over January 1, 1892,
having tailed to find a remunerative demand. The Florida
rock marketed consisted of 57,982 tons of land rock, worth
$391,894, and 54,500 tons of river pebble, worth $285,890.

Marls—The product in New Jersey is still declining;
135,000 tons, worth $67,500, comprised the output in 1891.
The marls of Virginia were used to a slight extent.

Asphaltum.—The product consisted of 39,962 tons of bitu-
minous rock from California, worth $154,164; 3,360 tons of
the same material from Kentucky, valued at $6,000, and 1,732
tons of gilsonite from Utah. Part of this sold at Salt Lake
City brought $2,000; the remainder was shipped to St. Louis
for distribution and manufacture into varnishes, insulators, ete.
The value at St. Louis is about $50 per ton. The total value
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for this portion of the product was $80,100. The combined
value of bituminous rock and gilsonite was $242,264, against
$190,416 in 1890, a gain of $51,848.

Salt—Produet in 1891, 9,987,945 barrels, worth $4,716,121.
In 1890, 8,776,991 barrels, worth $4,752,286.

Bromine—The product decreased from 387,847 pounds,
worth $104,719 in 1890, to 343,000 pounds, worth $54,880 in
1891. The considerable decrease in value was caused by a
decline in the price from 25 to 15 cents per pound. The de-
cline was due to accumulated stocks.

Sulphur—In Utah 1,200 tons were mined and sold at $33
per ton. No sulphur was mined in 1890.

Pyrites—The demand is more than equal to the supply, and
new mines are being opened in Virginia. The old mines at
Ducktown, Tenn., will be reopened. Product, 119,320 tons
n 1891, worth $338,880. '

Graplite—The product was limited to New York state and
was valued at $110,000. The product in 1890 was worth
$77,500.

Barytes—The production continues to increase. The out-
put, which came principally from Missourt and Virginia, and
smaller amounts from North Carolina and South Carolina, was
31,069 tons in 1891. This was a gain of 9,158 tons over 1890,
in which year the product was entirely from Missouri and Vir-
ginia. .

Grypsum.—The product increased from 182,995 short tons in
1890 to 208,126 tons in 1891. The value increased from
$574,523 to $628,061. The States producing it were Cali-
fornia, Colorado, Towa, Kansas, Michigan, New York, Ohio,
South Dakota, Utah, Virginia, and Wyoming.

Mineral paints—The produet includes 25,142 short tons of
metallic paint, worth $334,455; 18,294 short tons of ocher,
umber, and sienna, worth $233,823, 4,091 tons of Vene-
tian reds, valued at $90,000, and 25 tons of soapstone pigment
worth $200.

Mineral waters.—The amount sold in bottles, barrels, ete.,
aggregated 18,392,732 gallons, worth $2,996,259, against
12,910,708 gallons in 1890, worth $2,091,189.
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PROGRESS OF HYDROGRAPHIC WORK.

Among the lines of research conducted by the Geological
Survey during the past year is that relating to the hydrography
of the country. The subject was first taken up in the western
portion of the United States under the law instituting an irri-
gation survey, but it has been found desirable to extend the
observations and measurements into the eastern part of the
country.

With the increase of population, hydrographic problems,
always important, assume special prominence. In all parts of
the country running waters are extensively controlled as a
source of pbwer for mills, manufactories, and other industrial
works; and in many localities, especially in the West, but to
a rapidly increasing extent in the East, the waters of rivers,
streams, brooks, and springs are diverted for purposes of irri-
gation. Now it is necessary that the volume, the velocity of
flow, the character and extent of freshets, the effects of drought
and other factors in the regimen of streams shall be determined
before they can be successtully controlled or diverted by
means of dams, artificial reservoirs, raceways, and canals.
While the problem of diverting and controlling running waters
is one of hydraulic engineering, many of its conditions are
strictly geologic, for a river or small stream is not simply
a conduit carrying a given volume of water, but the most
active known agent in modifying the surface of the earth.
Streams are constantly engaged in excavating or in silting up
and shifting their channels, and in carrying sand and other
matter from the hills toward the lowlands or the sea, and
thereby filling reservoirs; and, moreover, streams undermine
dams and revetments, scour out weirs, and in other ways act
upon artificial works. All of these modes of action are subjects
of special study on the part of geologists, and it is accordingly
important that the geologist should cooperate with the hy-
draulic engineer in dealing with the problem of diverting and
controlling running waters for industrial purposes.

In another way the study of hydrography is of great im-
portance to the country. All waterways are subject to fresh-
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ets, and no year passes without destructive floods in some of
our greater rivers, often entailing loss of life and immense
damage to property, and sometimes followed by outbreaks of -
epidemic diseases. Moreover the extent, frequency, height
and destructive character of floods are modified by cultivation
of the soil, by deforesting, by the reclamation of marshes, by
underdraining, and by other changes following settlement.
Sometimes these changes result in diminishing floods, but in
general the effect of settlement is to increase floods, and the
consequent loss of life and property. Thus the study of floods
and the determination of areas liable to periodical or occasional
overflow is intimately connected with our industrial develop-
ment.

Considerable progress has been made during the year in
gauging rivers and in collecting information required for map-
ping lands subject to overflow in different parts of the United
States. Attention has been given also to indicating available
reservoir sites for manufacture and irrigation and feasible
locations for raceways and canals in connection with the topo-
graphic surveys west of the one hundred and third meridian,
in accordance with statutory provisions.

The Division of Hydrography is in charge of Mr. . H. Newell,
whose administrative report is appended hereto. The work
relating to reservoir sites has been conducted by the western
division of the topographical survey under Mr. A. H. Thomp-

“son, and the details of the work are set forthin the second part
of this report.

PROGRESS OF OFFICE WORK.
WORK ON ILLUSTRATIONS.

T'his work has gone steadily forward, as during the pre-
ceding year, under the efficient direction of Mr. Delancey Gill,
with nine assistants. There were produced during the year
1,619 drawings, a larger number than ever before in the same
period. Of these, 667 are paleontologic delineations, 310 are
geologic and topographic sections and diagrams, 41 represent
geologic landscapes, 31 are maps, and the remaining 569 are
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miscellaneous. Engraved proofs of 1,070 drawings were re-
ceived and revised.

The photographic laboratory attached to this division has
remained in charge of Mr. J. K. Hillers, who had four assist-
ants. During the year 1,637 negatives were developed, and
15,848 photographic prints were prepared.

The details of the work are set forth in Mr. Gﬂl’q adminis-
trative report, appended hereto.

WORK IN ENGRAVING.

The work of the Engraving Division has increased materially
during the year. The force of engravers and assistants has been
increased from 12 to 23, and a number of new presses and other
appliances have been added. During the year 30 per cent of
the engraving of topographic atlas sheets on copper plates was
done in this division, against 15 per cent in the preceding year.
In addition to this a large amount of experimental and mis-
~cellaneous engraving was executed, and a large number of
engraved plates were corrected and revised. Most of this work
grew out of the geologic mapping already noted. During
the year there were printed a large number of proof copies
of maps, including 131,000 copies of the 615 atlas sheets now
engraved; 5,000 copies of the double folio base map of the
United States on the scale of 1:7000000, in four colors, and
4,000 copies of the same map showing the relief by tints in
thirteen printings; 3,000 copies of the 9-sheet map (making
27,000 sheets) in four printings, and 2,000 copies of the double
quarto base map on the scale of 1:14000000. In addition a
considerable amount of experimental and miscellaneous print-
ing has been done, chiefly of different assemblages of colors
and patterns for use in delineating geologic formations.

An important advance in the work during the year has been
made through the introduction of the use of zinc plates for cer-
tain work, whereby a high grade of work has been maintained
at a materially diminished cost.

Mr. 8. J. Kiibel remains in charge of the division. The
details of his work, together with the list of the atlas sheets
engraved to June 30, 1892, will be found in his administrative
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report. The general results of the work in engraving in the
oftice and by contract are summarized in earlier paragraphs.

WORK IN THE LIBRARY.

There were received in the library during the year 1,549
books, 2,260 pamphlets, and 2,500 maps, raising the present
content, of the library to 31,184 books, 43,377 pamphlets and
24,837 maps, or an aggregate of 99,998 pieces. The average
circulation was about 1,000 per month, or over 12,000 for the
year.

The preparation of catalogues described in previous reports
has been continued. The authors’ card catalogne now com-
prises more than 70,000 entries; of the special bibliography
of American geology, 14,400 titles have been collected ; and
of the bibliography of American official geologic publica-
tions, 4,400 cards are ready for the printer.

The publications of the Survey are distributed, sold and
exchanged through the library. During the year 21,555 books
and pamphlets, and 21,266 map sheets were sent out by way
of exchange; 4,337 copies of the survey publications were
sold, yielding a return of %1,392.50; and 9,112 books and
9,848 map sheets were distributed gratuitously. The total
number of books and maps distributed during the year is
66,116.

Further details of the work of the library may be found in
the accompanying administrative report of the librarian, Mr.
Charles C. Darwin.

EDITORIAL WORK.

The work of this division remains in the efficient charge of
Mr. W. A. Croffut, the editor of the bureau. The activity of
the work is fairly indicated by the number of pages corrected
and returned to the public printer during the year, which is
8,979. A full account of the work appears in Mr. Croffut’s
administrative report. 7

DISBURSEMENTS

The fiscal business of the Survey remains in charge of Mr.
John D. McChesney, chief disbursing clerk, who has, since the
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institution of the Survey, discharged thé duties of his office
with marked energy and fidelity. A detailed statement of
disbursements will be found in his administrative report. This
statement is summarzied in the following table :

FINANCIAL STATEMENT.
Amounts appropriated for and expended by the United States Geological Survey for the
fiscal year ending June 30, 1892.

! o ) |
i Geological @ Office sal- | Geological ' Toi(:)all;'
\ sarvey. :  aries. maps. | };}gfog 1
e e —_ - [ e oL
Appropriation fiscal year ending June 30, 1892, ! ‘
act approved March 3, 1891 ................... ‘ $536, 40000 $35.540-00 | $60, 000-00 ~$631, 940°00

Amounts expended, classified as folllows: ‘* ! i

AL B6rviees ....oo.oio I 397,637°99 | 35,437-39 ‘1 20,8351 oL
B. Traveling eXpenses - ......c.....ooooooouon-. ‘ 28,80259 ... ... ... : 71:30 Lo
C. Transportation of property........ et ! 3, 41741 | ...l ‘ 102:91 \ ............
D. Field subsistence ........................... ‘ 24, 903-35 ‘
. Field supplies and expenses. ......._._...... ! 40, 13390 : .
F. Field material ... I 6,778 14 oo L L
G. Instruments - .. ..oeeoioieiliaaae. \ 1,507-21
H. Laboratory material ... ...... ... ........ l 3,321-92
I. Photographic material .. .................... \ 2,427+01
K. Books andmaps ...........o..o. il 2,334:62
L. Stationery and drawing material ........... 1,483:78 ...
M. Illustrations for reports ............._...... 132:00 ...
N. Office rents...-........ ...l 3,739-92
0. Office furniture-.... ... ... ... ... ... 626-80
P. Office supplies and repaivs .................. 2,585-07
Q. Storage .. ..-eeo ol 1, 305-94
R. Correspondence .................c.oo....... 37-25
S. Engraving material and supplies............ | |
T. Bonded rajlroad accounts:
Transportation of assistants_..... $1,812:14 !
Freight ..ol 17734 1 98948 ‘ J
—_— L9898 | Ll.l. oo
Total expenditures ..................._... 522, 664-38 ‘ 35, 437-3¢ 31, 49885 | 589, 600-62
Balance unexpended July 1, 1892 .. ... ... 13,735°62 ‘ 10261 28,501°15 1 42, 33938
Probable amount required to meet outstand. [ |
ing liabilities, including contracts for en- i | i
graving geological maps..........._ .. ... [ 18,735'62 [ ............ ] 28,501°16 | 42,236:77

The expenditures may also be classified by class of work
and district of country, as follows:

Salaries, office of the director:
Appropriated ...... ... il $35, 540-00

Amount expended to June 30, 1892 .. 35,437'39
Unexpended balancee ... ... ... ioiiemiinoriieciiaann caennnn 102-61
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Salaries of scientific assistants:

Appropriated . . ... e, $67, 70000
Amount expended to June 30, 1892 ...._. et 67, 640-22
Unexpended balance.. ... .. .. .. . ..., 59-78

Skilled labor, and varions temporary employés:

Appropriated .. ... ... 15, 000-00
Amount expended to June 30, 1892 ... .. ... ... ... 14, 972-06
Unexpended balance-....... .. ... . ... ... ....... 27-94
Topography:
Eastern Division:
Appropriation for stated salaries ..._.. ... ... . . ... ... .. 11, 700-00
Appropriation for miscellaneous purposes .. ... ................ 125, 006-00
Total appropriation. ......__........ e 136, 700-00
Expenditures:
Administration and office work...... ... .. . ... ... 23, 98837
Northeastern section (Maine, New Hampshire, Vermont,
New York, Penusylvania). ... .. ... ... ... 33, 307-61
Southeastern section (West Virginia, North Carolina, Ken-
tucky, Tennessee, Alabama, Florida)..._......_......_.. 46, 118-80
Central section (Wiscounsin, Illinois, Kansas and Arkansas). 33, 090-67
Total expenditures. ... ... ... .. . ... 136, 50545
Balance to meet outstanding obligations................... 194-55
Total. ..o 136, 700-00
Western Division: .
Appropriation for stated salaries ... ... .. ... . ... .. il 4, 500-00
Appropriation for miscellaneous purposes.... ... .......... ... 125, 000-00
Total appropriation..._ ... .. . ... ...l 129, 500-00
Expenditures:
Administration and office work...... ... ... ... ... .. 18, 495-74
Colorado, Wyoming, and South Dakota _._........ ...._... 35, 356-00
California ... oo i 31, 472-86
G ) (1 8, 676-90
B 0301 7 T 7,964-16
S N 22, 59331
Hydrography ... .. i 3,47441
Total expenditures. ... .. . ... . . ... ..., 128, 033-38
Balance to meet outstanding obligations........._..... ... 1, 466-62
Total ......... e et eaeeeeeeeeeae e 129, 500-00
Geology:
Appropriation for stated salaries ......._ ... ... ... ... ..ol 37, 500-00
Appropriation for miscellaneous purposes. ... ..ccoooeoveiiine o ... 115, 000-00

Administration and office work:

Appropriation ... ...l 11, 324-13
Amount expended to June 30, 1892 __._ ... ... ... .......... 11, 223-68
Balance to meet outstanding liabilities ....cveeveencunnann... ’ 10045
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Geology—Continued.

Division of Geologic Correlation:

Appropriation ... ... il $13, 97587
Amount expended to June 30, 1892. ... ..... .. ... e 13, 508°94
Balance to meet outstanding liabilities ...... . . ... ... .. ... 46693

Atlantic Coast Division, Rhode Island, Connecticut, Massachusetts :

Appropriation ... ..o 6, 800-00
Amount expended expended to June 30,1892, ... . ... ... 6, 32855
Balance to meet outstanding liabilities . ... ... ... .. .. ... 47145
Archean Division, Massachusetts, Vermont, Connecticut, New York:
Appropriation ... ... .. . 15, 600-00
Amount expended to June 30, 1892 .. ... ... .. ... ... ... 14, 218-31
Balance to meet outstanding liabilities ... ... . ... .. ... 781-69
New Jersey Division:
Appropriation ... ... L.l 4,715-00
Amount expended to June 30, 1892 ... . ... ... ... ... 3, 973-80
Balance to meet ontstanding liabilities ... ... ... ......_.... 741-20

Potomae Division, Atlantic Coast from Delaware to Georgia, Gulf
Coast from Alabama to Louisiana:

Appropriation ... ... ... iiieciiaieiaa.. 11, 185-00
Amount expended to June 30, 1892 ... ... . ... ... . ... 10, 59776
Balance to meet ontstanding liabilities ... . ... .. . . ... 58724
Appalachian Division, Appalachian region:
Appropriation . ...l 12, 750°00
Amount expended to June 30, 1892 .. ___ ... ... . ... ..., 11, 885-71
Balance to meet ontstanding liabilities ... __.._ . __.._..____. 864-29

Florida Division:

Appropriation ... .. ... ... 8, 000-00
Amount expended to June 30,1892 ... ... . ... .. ..... 7,935:20
Balance to meet outstanding liabilities ... .. ... ... .. __. 64-80

Division of Glaeial Geology:

Appropriation ...l 5, 400-00
Amount expended to June 30,1892 ... . ... .. . ... ... 4, 42839
Balance to meet ontstanding liabilities ..._ ... _.. I 971:61

Lake Superior Division:

Appropriation ... ... ... 11, 00000
Amount expended to June 830, 1892 ._. ... .. ... ... ... .. 9, 561-94
Balance to meet outstanding liabilities..._ ... ... ... ... 1, 438:06

Division of Zine, Missouri:
Appropriation ... .. . ..o . .. 4,100-00
Amount expended to June 80,1892 ... ... .. . .. ... ... 3, 920-86

Balance to meet outstanding liabilities ... ... ... .. ....___. 179:14
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Geology—Continued.
Montana Division, Three Forks, atlas sheet:

Appropriation ... e $3, 500-00
Amount expended to June 30,1892, ... ... ... ...l 3,203-74
Balance to meet outstanding liabilities. ... .. . .. . ... 29626
Yellowstone Park Division, Wyoming and Montana:
Appropriation ... ...l 12, 500-00
Amount expended to June 30,1892 ... ... ..l 12, 417-85
Balance to meet ontstanding linbilities ... . .. .. ... 8215

Colorado Division:

Appropriation ... ... Ll 7, 2560-00
Amount expended to June 30, 1892 ... ... .. ... . 7,140-47
Balance to meet outstanding liabilities..._ ... .. ... .. ... 109-53
Cascade Division and Petrographic Laboratory, northern California:
Appropriation ... . 710, 900°00
Amount expended to June 30, 1892 ... ... ... ..l 9, 83073
Balance to meet outstanding liabilities . ... ... ... ... 1, 069-27

California Division, Gold Belt:

ApPpPropriation - ... ... el 14,100-00
Amounted expended to June 30, 1892 ... ... LL.l.. 13, 27872
Balance to meet outstanding Iabilities. ... .o ... ... ... 82178
Amount appropriated for Geology ... ... ... . ... 152, 50000
Amount expended to June 30, 1892 ... o ...l 143, 45465
Balance to meet outstanding liabilities ... .. ... ... ... 9, 045-35

Paleontology :

Appropriation for stated salaries . ... ... .l 6, 000:00
Appropriation for miscellaneous purposes _...... e e 40, 000-00
Division of Paleozoic Invertebrates:
Appropriation .. ... e 11, 000-00
Amount expended to June 30, 1892 ... ... ... ..ol 10, 438-37
Balance to meet outstanding liabilities... ... ... ... IO 561-63
Division of Upper Mesozoic Invertebrates:
Appropriation ...l 3, 300°00
Amount expended to June 30,1892, . _. ... .. ... ...l 3, (028-69
Balance to meet ontstanding liabilities ...... ... ... ... _.. 271-31
Division of Lower Mesozoic Invertcbrates :
Appropriation .. ..o ... 2, 000-00
Amount expended to June 30,1892 ... .. .. ... ... .. .l 2, 00000
Division of Cenozoic Invertebrates:
Appropriation ... ..., 6, 500°00
Amount expended to June 30, 1892 ___ ... . ... .. .. ... 5, 715911

Balance to meet outstanding liabilities .. ... ......._........ 740-89
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Paleontology—Continued.
Division of Paleobotany :
Appropriation ... ...
Amount expended to June 30, 1892 ... ... . .. .. ...l

Balance to meet outstanding liabilities.. ... ... ... ... ...

Division of Vetebrate Paleobotany :
Appropriation ... ... el
Amount expended to June 30, 1892 ... . .. ... ... ... .. ...

Balance to meet outstanding liabilities.. . ... ... .. . ...

Division of Fossil Insects:
Appropriation .. ... ...l
Amount expended to June 30, 1892 ... ... .. ... .. ... ...

Amount allotted paleontology. ...... ... ... . ... ... ... ..l..
Amount expended to June 30,1892 .... ... . ... ...l

Balance to meet outstanding liabilities.... ... ... .. .. ...,

Chemical and Physical Researches:
Appropriated for stated salaries._....... ... ... . ...l
Appropriated for miscellaneous purposes. ............... ... ...

Total. .o e aaa et

Amount expended to June 30, 1892:
Salaries and miscellaneous. . . ... ... .o il iioiaa..
Balance to meet outstanding liabilities.... ... . ... .. ..

Preparation of Illustrations:
Appropriation ... ... i,

Amount expended to June 30, 1892 .. ... ... .iiieeii....
Balance to meet outstanding liabilities.... ... ... ... .. .. ..

Report on the Mineral Resources of the United States
Appropriation ... ...l

Amount expended to June 30, 1892.... .. .. ... ...l
Balance to meet outstanding liabilities......... . .. ... ...

Total. « o e i i it e ee e e emaa e

$7, 00000
6, 99259

741

11, 500-00
11,423-22

7678

4, 50353
4.50353

46, 00000
44, 14551

1, 854-49

5, 000-00
17, 000-00

22, 000-00

21, 698-61
301-39

22, 000:00

16, 000-00

15, 866-93
133-07

16, 000-00

10, 00000

9, 751:51
248-49

10, 000-00

Purchase of books for library, and transportation of publie documents

through the Smithsonian Exchange:
Appropriation ... ...l

Purchase of BoOKS ... .. .o
Transportation of public documents. ... ....... ... ... .. .. i
Balance to meet outstanding liabilities. ... ............. ... .. ...

Total. . oo e

1, 024-59
1,011-77
463-64

. 2,50000
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Rent of office rooms in Washington, D. C. :

Appropriation ... ... il $3,200000
Amount expended to June 30, 1892.. .. .. ... .. ... . ... 3, 19992
Unexpended balance .. .. ... oo ot e e e 08
07 3, 200-00
For engraving the Geological Mapi of the United States, 1892:
Appropriation . . 60, 0600-00
Amount e‘ipended to J une 30 1892 ................................ 31, 498-85
Unexpended balanee.. .. .. ... . ... 28, 501°15
Balance to meet outstanding liabilities, including contracts for en-
graving maps, July 1, 1892._ .. ... ... ... 28,501-15
ACKNOWLEDGMENTS,

The work of the Geological Survey is in many ways con-
nected with that of the other scientific institutions of the Gov-
ernment, and it is a pleasure to express indebtedness to the
honorable Secretary of Agriculture as well as to several chiefs
of bureaus in his department, to the Secretary of the Smith-
sonian Institution, to the Superintendent of the Coast and
Geodetic Survey, and to the Director of the Mint for informa-
tion and cooperation.

Much of the work of the Geological Survey depends for its
success upon the scientific zeal and personal interest of the
scientific men numbered among its officers ; and itis a pleasure
to the Director to express appreciation of these qualities among
his collaborators and to acknowledge indebtedness to those
who have aided him to maintain the standards of the bureau
as an institution for research as well as for work in applied
science. Special obligations are due Mr. G. K. Gilbert for his
arduous labors in administering with skill and success the busi-
ness affairs of the geologic branch.

THE AWARD OF THE CUVIER PRIZE.

The Academy of Sciences of the Institute of France, the
foremost scientific body of that nation, has within its gift a
pnze designed to be awarded tnenmall} for noteworthy work
in science. Commonly the prize is awarded to investigators
in France or neighboring countries; but during the past year
the scientific corps of the Geological Survey has been collect-
ively honored by the award of this signal mark of apprecia-
tion. It is an exceptional pleasure to acknowledge the receipt
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of this unusual and noble testimonial from one of the most
eminent and conservative among the scientific institutions of
the civilized world.

A translation of the decree of award, extracted from the
transactions of the Academy, is appended:

[Institute of France, Academy of Sciences. Meeting of December 21, 1891. Pages
70-74.7

CUVIER PRIZE.

The Commission charged with awarding the Cuvier prize for the
year 1891 has, with unanimous voice, given this high mark of es-
teem to the collective work of the Geological Survey of the United
States.

In the United States, where all the natural resources are exploited
with so much ardor, the studies relative to the soil ought necessarily
to demand a very particular attention, by reason of the numerous
applications which they legitimately promise. It is therefore more
than half a century since the governments of many States instituted
a geological exploration of the lands which belonged to them. These
geological surveys were organized and confided to men most prominent
in their profession. It was in the northern states that the most
congiderable progress was made. Hitchcock published in 1833 the
Geology of Massachusetts. From 1836 to 1840 the eminent H. D.
Rogers and his brother, W. B. Rogers, undertook that of Pennsylvania
and of Virginia, the essential characteristics and distorted structure
of which they so admirably made known.

Chas. T. Jackson, of Boston, the author of the discovery of etheriza.
tion, and already known by his mineralogical works, undertook that of
Maine, New Hampshire, and Rhode Island (1837-1839), after having
published in 1833 a study of Nova Scotia. The geology of the state
of New York was confided to James Hall (who hasnot yet discontinued
the series of his discoveries), Mather, Emmons, and Vanuxem: it has
given existence to publications that have become classic (1836-1842).
By the side of these promoters who have the great merit of having been
the first to conquer the greatest difficulties, justice demands that there
should be written the names of two geologists not attached officially to
the service of the United States, whose powerful influence ought to be
proclaimed. Our compatriot de Verneuil pursued since 1846, with the
success that is well known, a task which no other could better under-
take, that of comparing upon the two continents all the sedimentary
deposits, from the most ancient down to those that contain the coal.
Dana, by his original work and by his excellent books, has contributed
singularly to the education of all thosc who, in Europe as well as in
America, devoted themselves and still devote themselves to the study
of geology and mineralogy.
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The first results attained proved the utility of like enterprises. Thus
following the steps of the local governments the Federal Government
entered into the same path.

It was at first for the great territories of the West, little known and
not yet classed as independent states. The wise geologist Hayden, to
whom this study was confided and of whom we deplore the loss, worked
there with ardor during a dozen years. First of all had to be adopted
a rational plan for an exploration at the same time geographic and
geologic. This new -service bore indeed the title of Geological and
Geographical Survey of the Territories. Then fol’owed the discovery
in 1871 and the detailed exploration in 1872 of the region of the geysers
of the Yellowstone; from 1873 to 1879, the complete topographic and
geologic survey of the alpine part of the Rocky mountains comprised
in the State of Colorado. The atlas which unites all these researches
(1877) is a chef d’ceuvre of cartography; it is in great part the work
of Mr. Holmes, the artist-geologist, whose admirable and incomparable
sketches are scattered in profusion through all the official publi-
cations.

In order to explore the Rocky mountains (1869-1875) Maj. J. W,
Powell descended by water the celebrated and dangerous canyons of
the Colorado and made a report which has become classic on the phe-
nomena of erosion. During the same epoch Mr. Gilbert made an ex-
tremely remarkable study of the Henry mountains.

At the same time the Engineer Department of the United States
Army was charged with work of the same class over an immense
country still little more than desert and very little known. The title
of this new service, “Geological and geographical exploration and
survey of the one hundredth meridian,” shows that in this case also
the examination of the constitution of the soil marched side by side
with the study of its topography and relief. This important mission
was placed, in 1872, under the direction of Lieut. Wheeler, who in
the preceding year had explored a portion of Nevada and Arizona.
The choice could not have been better, as is proved by the career since
then of that distinguished engineer. He exerted himself to exploit
the natural resources of the mountainous country in the neighborhood
of the chosen parallel and also of the great railroad lines of the Union
and Central Pacific between the one hundred and fourth and one
hundred and twentieth degrees of longitude west from Greenwich.
After having examined the Sierra Nevada and the coast ranges, Prof,
‘Whitney, director of the geological survey of California, pushed his
investigations towards the Pacific. But, between California on the
west and the base of the Rocky mountains on the east, exploited by
Hayder, there remained a vast gap of sixteen degrees of longitude
which was little known. Under the direction of Mr. Clarence King
this gap was very well filled. A general knowledge was acquired of
the great mountain system of North America and that in its greatest



64 REPORT OF THE DIRECTOR.

expansion. We now possess results sufficient to make clear the
important problem of the dynamics of mountain chains.

Since 1879 all the geological studies executed at the expense of the
central Government have been confined to asingle administration bear
ing the title of the Geological Survey.

Organized by Clarence King it passed in the following year under the
direction of J. W. Powell, in whose able hands it has since remained.
Its end, as is defined by the organic law, is the reconnoissance of the
geological structure of the country, of its mineral resources, and finally
the execution of a geologic map.

The researches carried forward in very different direetions of science
have been apportioned to many divisions: geography, geology, paleon-
tology, and others. Geologists to the number of about twenty are each
one charged with special functions and their results are gathered each
year into a report of the Director under the name of annual report. It
is a large volume published in magnificent shape, in which arelikewise
collected memoirs upon divers subjects, with an accompaniment of
numerous maps, engravings, and photolithographs. Already ten an-
nual reports have appeared.

Besides these reports the Survey has published from time to time
monographs upon subjects particularly interesting, likewise under the
form of very beautiful volumes accompanied with many plates and
occasionally by a voluminous atlas; also, under the title of bulletins, of
which already have appeared sixty papers relating to subjects new and
interesting; and, finally, a statistical publication bearing the name of
“Mineral Resources of the United States,” appears annually and makes
known not only the figures of production, but also the numerous theo-
retical considerations which interest the miner.

As to the geographic work which the Geological Survey also pos-
sesses among its funetions, a numerous personnel of topographers
and engineers work actively at the execution of the map in the most
diverse parts of the country, under the direction of Mr. H. Gannett.
Already more than six hundred sheets have been surveyed and drawn;
about four hundred have appeared.

Besides geology and geography ought to be mentioned a consider-
able work of which Mr. Powell is the founder, in the domain of the
precolumbian archeeology, the linguistics, the ethunology, and the
anthropology of the Indians of North America, splendidly illustrated
by Mr. Holmes. The last publication of Mr. Powell upon the classi-
fication of American languages is, according to the best judges, of
great importance.

Not being able to give here a complete list of all the actual collabo,,
rators of the Geological Survey or of their services, we must content
ourselves with noticing those who have taken the principal part in the
execution of the works already published. These are in alphabetical
order:
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Messrs. Becker, Chamberlain, Cross, Davis, Day, Diller, S. F.
Emmons, Fontaine, Gannett, Gilbert, Hague, Hayes, Holmes, Iddings,
McGee, Marsh, Newberry, Peale, Russell, Shaler, Van Hise, Walcott,
Ward, Upham, Weed, C. A. White, Whitfield, A. Williams, G. H.
Williams, H. 8. Williams, It is but just that we should not omit the
names of those who are dead: Messrs. Hayden, Irving, Lesquereux,
Leidy, Marvine, Newton; or of those who no longer belong to the-
Survey: Messrs. Bradley, Cope, Curtis, Dutton, Endlich, Hill, How-
ell, Clarence King, St. John, Stevenson, Wheeler. Many of these
names will remain justly illustrious.

It will be impossible to give in this report even a summary idea of the
most remarkable discoveries which are due to the Geological Survey.
They belong to branches very diverse: regional geology, monographs
concerning metalliferous deposits, general and comparative stratigra-
phy, mineralogy, and petrography, volcanic phenomena, glacial phenom-
ena, ancient Quaternary lakes, history of the Atlantie littoral.

Among the most considerable results must be mentioned the paleon-
tological discoveries made in the Rocky mountains. Since the day in
which Hayden undertook his memorable explorations we have learned
that the site of the Rocky mountains was continuously a part of the
continent during the greater partof the Secondary, Tertiary, and Qua-
ternary epochs. Upon this vast continent the quadrupeds could de-
velop during extended time freely, without any interruption to their
evolution, and thus they became numetrous, gigantic, sometimes strange.
The paleontologists attached to the Geological Survey have brought to
light these curious creatures. The monographs of the lamented Leidy,
of Cope, and of Prof. Marsh are among the most beautiful paleontologic
works accomplished since Cuvier.

Magnificent researches have also been made concerning the inverte-
brates and the fossil vegetables.

To sum up, under the powerful impulse which the Federal Govern-
ment has given to it, the geologic service of the United States has pro-
duced in twenty-five years results very considerable and very skillfully
attained. It must be said that in no other region of the globe have
been made such discoveries in so short a space of time.

Moreover, this organization, perfect as it is, could not have borne such
fruits if the galaxy of savants who have taken part in it had not given
proot, at all times, of a valor and of a tenacity which, in the diverse and
inhospitable regions in which they were exercised, recall the heroism of
an army attacking the most arduous and most inaccessible obstacles.

The work of the Geclogical Survey, with the magnificent collection of
results that it comprises, merits then that we should render to it a strik-
ing homage for the light so vivid and so unhoped for that it has thrown
upon the geologic history and the mineral riches of North America,

The Cuvier prize is decreed to this grand collective work, not only to
present collaborators, but also to those who have ceased their labors.

13 GREOL 5
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It will, we hope, be preserved in the archives of the Geological Survey
as a witness of the high esteem of the Academy of Sciences.
GAUDRY,
FouqQus,
DE QUATREFAGES,
MILNE-EDWARDS, Commissioners.
M. DAUBREE, Recorder.

The value of the Cuvier prize is 1,500 francs. Since the
acceptance of pecuniary gifts by federal employees is prohib-
ited by law, the tender of the money prize was declined. The
honorable commissioners of the academy then proposed to sub-
stitute a gold medal, which, under authorization from the hon-
orable the Secretary of the Interior, was accepted, and the
splendid souvenir is preserved in the Survey library. A bal-
ance remained after the completion of the medal, and on the
recommendation of the Director of the Survey this was cov-
ered into the Cuvier fund.



DEPARTMENT OF THE INTERIOR, UNITED STATES GEOLOGICAL SURVEY.

ADMINISTRATIVE REPORTS

CHIEFS OF DIVISIONS

AND

HEADS OF INDEPENDENT PARTIES,

ACCOMPANYING THE ANNUAL REPORT OF THE

DIRECTOR OF THE U. S. GEOLOGICAL SURVEY

FOR THE

FISCAL YEAR ENDING JUNE 30, 1892.

67



ADMINISTRATIVE REPORTS

REPORT OF MR. HENRY GANNETT.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
EASTERN DIVISION OF TOPOGRAPHY,
Washington, D. C., June 30, 1892.

Sir: During the fiscal year ending to-day work in the eastern divi-
sion of topography has been carried on in fifteen states, namely, Maine,
New Hampshire, Vermont, New York, Pennsylvania, Maryland, West
Virginia, Kentucky, Tennessee, North Carolina, Alabama, Wisconsin,
Illinois, Kansas and Arkansas. ’ .

The area surveyed is 25,000 square miles. Of this 7,000 square miles
were surveyed upon a scale of 1:62,500, with contour intervals of 10
and 20 feet, and 18,000 square miles on the scale 1:125,000, with con-
tour intervals of 20, 50, and 100 feet.

The number of atlas sheets completed by the season’s work was fifty,
of whieh thirty-three were on a scale of 1: 62,500 and seventeen on a scale
of 1:125,000. The area surveyed is distributed as shown inthe following
table and on the map which constitutes Plate 1 of this report:

Scale 01 f Seale of Contour Arelsur

Btate. field work. ‘publwatmn [ interval. veyed

i ——— ‘ -

[ Feet. 8q. miles.
R, 5 N 1:45000 { 1: 62500 i 20 1, 000
Wew Hampshire . ... ..o i 1: 45000 I: 62500 | 20 450
Vermont........ 1:45000 | 1: 62500 ‘ 20 450
New York.... 1:45000 ' 1: 62500 | 20" 900
Pennsylvania 1:45000 1 1: 62500 20 700
Maryland. ... 1:63360 1: 62500 20 1, 000
West Virginia....... .o ... .. 1:63360 [ 125000 100 : 2, 000
KentueKy .- ooooe 1:63360 | 1:125000 100 ! 1,000
TORUCSSEE .-~ ee e L 1: | 1125000 100 2,000
North Carolina _..._.... . . ... .. ... ... 1 1:125000 50 2,000
Alabama. . ... L 1: 1:125000 50 1, 000
Wiseonsin ... oL ... 1: 1: 62500 20 1.350
TLHINOS -« e e eeee e e e e e 1:31680 | 1: 62500 1] 1,150
Kansas ... ... 1: 63360 1: 125000 20 | 8,000
ATKANSAS. Lot eiiene e e 1:63360 | 1:125000 50 ‘ 2, 000
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ORGANIZATION.

During the season the organization of this branch has remained sub-
stantially the samne as during the latter part of the preceding year.
The field work has been organized in three sectionspdesignated, re-
spectively, as the Northeastern, Southeastern and Central sections,

The Northeast section has included all work done in the states north
of the Mason and Dixon line and east of Ohio; the Southeastern sec-
tion all work executed south of the Mason and Dixon line and the Ohio
river and east of the Missssippi river; the Central section all work in
the Mississippi valley east of the one hundredth meridian.

Besides these field sections there has been maintained under control
of this division a party for making astronomical determinations for
office computations and an instrument shop for the adjustment and
repair of field instruments. ’

During the field season an average of ninety men were in the employ
of this division, of whom sixty-eight were engaged in professional work,
congisting of topographers, assistant topographers, and field assistants,
the remainder consisting of the laboring force, such as cooks, drivers,
and signal men. During the winter there were employed in the office
an average of sixty-five men.

NORTHEASTERN SECTION.

This section has remained throughout the year in charge of Mr. H,
M. Wilson, geographer. It has surveyed an area of 3,500 square miles,
completing sixteen atlas sheets, all on a publication scale of 1: 62500
with a contour interval of 20 feet. The ficld of work lay in southern
Maine, the White mountains of New Hampshire, southern Vermont,
eastern New York, and the anthracite coal regions of Pennsylvania.

" The parties of this section took the field during the months of May
and June. Work in Maine was resumed by Messrs. J. 1. Jennings and
W. M. Beaman. To the former was assigned the survey of the Nor-
ridgewock and Waterville sheets. He pushed lis work with his usual
vigor and good effect, and by the end of August had completed these
two sheets. He was then ordered to the Adirondacks of New York for
the purpose of surveying a small area about Mount Marcy, in the heart
of that region. The area designated was finished early in October, and
Mr. Jennings devoted the remainder of the season in assisting Mr. Sutton
in the completion of the Troy, New York, sheet.

To Mr. Beaman was assigned the survey of the Wiscasset and Booth-
bay sheets, near the coast of Maine, a region of much detail, especially in
the neighborhood of the broken and irregular coastline. These sheets
were completed by Mr. Beaman during-the season.

To Mr. W. H. Lovell was assigned the survey of the Mount Wash-
ington and Gorham sheets in the White mountains of New Hamp-
shire. He took the field early in June, and, after a little time spent in
acquainting himself with the different conditions of topography and
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methods, made good progress, and completed the sheets at the close of
the season.

To Mr. G. E. Hyde was assignzd the survey of the Rutland and
‘Wallingford sheets in southern Vermont, comprising the high country
in the Green mountains. These sheets were completed at the close of
the season.

Work was conducted in New York at two points ou the Hudson. To
Mr. Frank Sutton was assigned the survey of the two sheets near the
junction of the Mohawk and Hudson rivers, the Troy and Albany
sheets, both of which are somewhat difficult, owing to the amount of
culture upon them and the detailed character of the topography, which
made progress upon them rather slow, In order to insure their com-
pletion during the season Mr. Jennings was, as stated above, sent to
aid in completing the Troy sheet, upon the close of his work in the
Adirondacks, and with his assistance this sheet was finished. Mr. E.
B. Clark was assigned the survey of the Clove sheet, New York, and
such part of the Poughkeepsie sheet as the length of the season would
permit. The eastern part of the Clove sheet was found to be of a
difficult character, owing to forests, and slow progress was made. Still
at the end of the season this sheet was completed and one-fourth of the
Poughkeepsie sheet lying west of it.

Examination of the work of last season in the anthracite coal regions
of Pennsylvania developed the fact that some parts of it had been
badly done and that considerable revision was necessary. This took
much of the time of Mr. Cummin, who, with Mr. Lambert, continued
the work there during the past season. Besides attending to most of
this revision, however, Messrs. Cummin and Lambert surveyed three
sheets, namely, the Sunbury, Harvey lake, and Millersburg sheets.

On the commencement of work in Connecticut, two years before, it
was agreed with the commissioners of the state to include in the sur-
vey the location of country houses and to place them upon the maps.
This was at variance with the former policy of the Survey, which had
restricted culture to that of a public nature. Examination of the Con-
necticut sheets shows that the work of locating houses had been car-
ried out only partially by certain of the surveyors, owing, possibly, to
a misinterpretation of instructions. The omission of houses was quite’
frequent, and to supply these Mr. Muldrow was sent to Connecticut and
kept employed during the entire season. Besides attending to these
details, Mr. Muldrow examined and made corrections at a number of
points where other criticisms had been made.

SOUTHEASTERN SECTION.

This section vas in charge of Mr. Gilbert Thompson. During the
past season an area of about 9,000 square miles has been surveyed,
completing thirteen atlas sheets, of which seven are on a scale of
1 : 125000 and six on a scale of 1: 62500. Work has been prosecuted
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in Maryland, West Virginia, Kentucky, Tennessee, North Carolina,
and Alabama, and in addition to the new work in these arcas consider-
able revision has been done, especially in the valley of east Tennessee
and northwestern Alabama.

The first party to take the field in this division was that of Mr. L. C.
Fletcher, who was, as heretofore, assigned to work in West Virginia.
This area lay in the northern part of the state, and comprises what is
known as the Sutton and Buckhannon sheets. It is the extremely
broken country of the Alleghany plateau, the summits of which stand
practically at the same level, while the country at all levels is covered
with dense forests. Mr. Fletcher, with three assistants, took the field
early in May, and by the middle of the month commenced field work.
It was prosecuted actively throughout the season, and early in Octo-
ber he completed the two sheets assigned him. Work was then dis-
continued, the party broken up, and Mr. Iletcher returned to Wash-
ington. Two of his assistants, however, were detailed to Tennessee to
reinforce the party of Mr, Barnard.

Mr. Barnard, with three assistants, left for the field in the latter part
of May, having been assigned to the survey of the London, Kentucky,
atlas sheet, a sheet lying within and near the western border of the
Cumberland plateaun. This sheet proved to be exceedingly difficult,
and it was not until early in September that it was completed. Upon
finishing it Mr. Barnard’s party was transferred to the DBriceville,
Tennessee, sheet, lying in the eastern and highest part of the plateau.
Upon the elose of Mr. Fletcher’s work Mr, Barnard’s party was rein-
forced by two of M, Fletcher’s assistants, and by their aid the sheet
was completed early in December. This involved not only the survey
of about half its area but a complete revision of nearly all of the re-
mainder.

Mr. Merrill Hackett, with three assistants, left for the field about the
middle of June, having been assigned to the survey of two sheets in
western North Carolina, known as the Statesville and Yadkinville
sheets. During the season, which for him extended well into No-
vember, e completed these sheets and also an arca about the town of -
Salisbury.

Mzr. Louis Nell, with three assistants, was charged with the comple-
tion of the McMinnville sheet in Tennessee, after which he devoted
his energies and those of his party during the remainder of the season
to the survey of the Black Warrior coal field in northwestern Alabama.
Besides completing the McMinnville sheet he surveyed and completed
the Jasper sheet and part of that lying south of it.

During the spring and early swmmer Mr, A. I, Murlin was engaged
in field work about the head of Chesapeake bay for the purpose of
completing, with the aid of the work of theU. 8. Coast and Geodetic
Survey, a number of atlas sheets lying in that neighborhood and down
the eastern shore of the bay. In this way the material was obtained
for finishing six additional atlas sheets.
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During this season extensive revisionary surveys were made. Mr,
Charles E. Cooke was engaged 1n examinations and -corrections upon
the Loudon, Kingston, Cleveland, and Murphy sheets, in the southern
part of the Tennessee Valley. Mr. Hersey Monroe examined and re-
vised areas in the Winchester, Rommey, Luray, and Woodstock sheets,
in the northern part of Virginia, and on the Wytheville sheet, in the
southern part of that state. Early in August Mr, R. 1. Longstreet was
sent to the field to revise the northern portion of the Estillville sheet.
In the latter part of the season he was engaged in revisionary surveys
on the Greenville, Estillville, and other adjoining atlas sheets.

During the winter, work was prosecuted in Florida, but to a limited
extent only, in the way of preparvation for® extensive operations during
the succeeding winter. This work was in charge of Mr. H, L. Baldwin,
and consisted in running primary traverse lines for purposes of control.
Two hundred and thirty milesof line were thus run, connecting Gaines-
ville with Tawpa on the western coast, and from Gainesville northeast-
ward in such a way as to control the greater part of the phosphate
region, which it is expected to survey during the coming winter.

CENTRAL SECTION.

This section has remained in charge of Mr. J. . Renshawe. Work
has been prosecuted in southern Wiscousin, Illinois, Kansas and Ar-
kansas, The area surveyed was 12,500 square miles, completing
twenty-one atlas sheets, of which eleven are upon a scale 1 : 62500 and
ten upon a scale 1 : 125000.

Work in Wisconsin was resumed in May by one party under Mr.
Van H, Manning, Itwas prosecuted actively and was closed in Novem-
ber. During the season Mr. Manning surveyed six atlas sheets, lying
in a strip along the southern border of the state, extending from near
Lake Michigan westward to about the longitude of Madison. The area
surveyed is estimated at 1,350 square miles.

Work was resumed also in Nlinois in May by Mr. Harrison with a
small party. During the season this party completed five atlas sheets,
extending the surveyed area down the course of the Illinois river. He
closed work in November. The area surveyed is estimated at 1,100
square miles.

Work was resumed in Kansas early in June, and in order to push
the survey of this area with greater rapidity than heretofore, two par-
ties were placed in the field, one in charge of Mr. R. M. Towson, the
other under Mr. W. J. Peters, who has for several years been engaged
on the work in Towa. Work was prosecuted by both these parties en-
ergetically and with good effect, and the close of the season, in Novem-
ber, found eight atlas sheets completed, comprising 8,000 square miles,
of which about half should be credited to each party. This surveyed
area lies in the northern part of Kansas between the ninety-eighth and
one hundredth meridians.
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As heretofore, the work in Arkansas was placed in charge of Mr. H.
B. Blair. Owing to the pressure of office work, Mr. Blair was un-
able to take the field until early in July. The first work of his party
consisted in the completion of the Little Rock sheet, a small part of
which had been surveyed during the previous season. After this
Mr. Blair surveyed the Yellville sheet, which comprises a portion of
the complicated and densely forested region north of the Arkansas
river. Work was closed in December, and the area surveyed by this
party was practically 2,000 square miles.

Throughout the season this section has maintained a party under Mr,
G. T. Hawkins for the execution of primary control. During May and
June this party was engaged in running primary transverse lines in
Cherokee and Smith counties, Tex., for the control of the area sur-
veyed in those counties two years ago by Mr. Harrison. Theremainder
of the season was devoted by Mr. Hawkins to the extension of trian-
gulation in northwestern Arkansas. A chain of figures was carried
westward along the northern border of the state to the neighborhood
of its northwestern corner, thence southward to the Arkansas river,
connecting there with the initial work done in the state. The connee
tion made showed that the accummulated error of this long circuit from
Little Rock to the northern boundary of the state, thence to the north-
western coruer and southward to the neighborhood of Fort Smith, was
not of sufficient magnitude to be worth considering for map purposes.

ASTRONOMIC AND COMPUTING SECTION.

This section has been in charge of Mr. S. S, Ganunett. Some field-
work was done by Mr. Gannett in the early part of the seasonin Penn-
sylvania in the way of multiplying points from the stations of the tri-
angulation of the U. 8. Coast and Geodetic Survey. The greater part
of bis work, however, has consisted in making final reductions of
traverse lines in Texas and Florida, and the triangulation in Arkansas.
Considerable attention has been paid to the preparation of tables for
the redunetion of vertical angles and other purposes.

INSTRUMENTS.

The instrument shop, as heretofore, has been in charge of Mr, Edward
Kiibel, at first with four assistants, but later, upon the reduction of the
force, with two assistants only. The work done in the shop has con-
sisted of little more than the repair and adjustment of the ingtru-
ments in use by the survey, the number of which is very large and is
constantly increasing. Still Mr. Kiibel has found time during the
year to manufacture six telescopic alidades of the most modern type,
and has nearly completed an 8-inch theodolite for primary work.

Respectfully submitted.
HENRY (+ANNETT,
Chief Topographer.
Hon. J. W. POwWELL,
Director U. 8. Geological Survey.
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REPORT OF MR. A. H. THOMPSON.

DEPARTMENT 0¥ THE INTERIOR,
UNITED STATES GLEOLOGICAL SURVEY,
ToPOGRAPHIC DIVISION WEST OF THE ONE HUNDREDTH MERIDIAN,
Washington, D. C., June 30, 1892.

SIR: I have the honor to submit the following report of the work of
this division for the past year.

On account of field work commencing before the end of the fiscal
year, and the impossibility of separating the amount of work actually
done before July 1, 1891, from that of the succeeding year, my report
and work includes only that done between May 1, 1891, and May 1,1892.

LOCATION OF WORK.

Work was prosecuted during the time stated above in the states of
California, Colorado, 1daho, Kansas, Montana, Nevada, South Dakota,
Texas, and Wyoming, and the territories of New Mexico and Utah,
and.in the office at Washington, D. C., in accordance with plans sub-
mitted to and approved by you.

GENERAL ORGANIZATION.

For the convenience of supervision and administrative management,
seven sections for the prosecution of work were organized at the begin-
ning of the year. Upon the passage of the suudry civil bill, August
30, 1890, and in accordance with the provisions of that act requiring
that half of the gross appropriations for topographic work be spent
west of the one hundredth meridian, two additional sections were
formed, making seven sections in all, the gold belt region of California
and the state of Nevada constituting the first, Southern California the
secoud, Colorado, South Dakota, and Wyoming the third, Idaho the
fourth, Montana the fifth, Texas the sixth, and the mining district of
Aspen, in Colorado, the seventh.

PERSONNEL.
CALIFORNIA-NEVADA SECTION.

Mr. E. M. Douglas was assigned to the charge of the California Gold-
Belt Section, assisted by Messrs., A. F. Dunnington, R. H, McKee, RR.
H. Chapman, topographers; H. E. C. Feusier and P. V. S. Bartlett,
assistant topographers, as assistants in charge of parties.

The assignment of Mr. Douglas continued until September, 1891,
when he was directed to exchange stations with Mr. W. D. Johnson,
in charge of the Colorado, South Dakota, and Wyoming Section, the
assistants remaining the same.
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COLORADO-SOUTH DAKOTA-WYOMING SECTION.

Mr. Willard D. Johnson, topographer, was assigned to the charge of
the Colorado-South Dakota—Wyoming Section, assisted by Messrs. C.
H. Fiteh, R. C. McKinney, C. C. Bassett, W, S. Post, R. B. Marshall,
topograpers; A, C. Barclay, R. A. Farmer, S. P. Johnson, and C. H.
Stoue, assistant topographers, in charge of parties.

ASPEN SECTION, COLORADO.

Mr. Morris Bien, assisted by Mr. W. B. Corse, was first assigned to
the survey of reservoir sites in Utah and Idaho, and upon the com-
pletion of this work was placed in charge of the work in the Aspen
mining district, Colorado.

IDAHO SBECTION.

Mr. W. T. Griswold, topographer, was assigned in charge of the Idaho
Section, assisted by Messrs. E. T. Perkins, topographer; W. P. Trow-
bridge and L. B. Kendall, assistant topographers, in charge of parties.

MONTANA SECTION.

Mr, Frank Tweedy, topographer, was assigned to the charge of the
Moutana Section, assisted by Messrs. R. B. Marshall, topographer, and
A. C. Barclay, assistant topographer, in charge of parties. ’

TEXAS SECTION.

Mz, R. U. Goode, geographer, was assigned to the charge of the Texas
Section, assisted by Messrs. H. L. Baldwin, H. S. Wallace, R. O. Gor-
don, C. I. Urqubart, W. H. Herron, topographers, in charge of parties,
and Perry Fuller and E. McL. Long, assistant topographers.

PARTIES AND ORGANIZATION FOR FIELD WORK.

In the Gold Belt Section of California one triangulation and four topo-
graphic parties were organized.

In the Southern California Section one triangulation and two topo-
graphic parties were organized.

In the Colorado-South Dakota—Wyoming Section one level and one
triangulation and six topographic parties were organized.

In the Idaho Section one triangulation and two topographic parties
were organized.

In the Montana-Texas Section one triangulation, one level, and three
topographic parties were organized.

In the Montana Section one triangulation and two topographic parties
were organized.

In the Aspen Section, Colorado, two topographic parties were or-
ganized.

The field work of these parties being as heretofore in a sparsely set-
tled region, it was usually necessary to subsist them in camps. The
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arvangements for this purpose were nearly the same in all localities;
each party employing, in addition to the regular appointed assistants,
one or two persons as traverse or rod men, one laborer, one cook, and
one teamster, using as means of transportation one large four-mule
team and wagon for camp equipage and supplies, and buckboards or
saddle animals for persons engaged in map work.

ATLAS SHEETS.

In all sections the work proceeded when practicable by the atlas
sheet areas according to the general system adopted by the U. S. Geo-
logical Survey, and were bounded as far as practicable by the half or
quarter degree lines of latitude and longitude.

The field work was usually done on twice the scale intended for publica-
tion, the relief being represented by contour lines having equal vertical
intervals, but differing on different sheets and sometimes on the same
sheet.

The following table shows the locality, the scale of field work, the
contour interval, and the area surveyed during the year:

Locality. Scale field work. 1({;?3;‘(: ;111 1u§i€:;dsr:r-
veyed.
Feet.
California Gold Belt .......coovviiuiiiininnanincann. 1ineh=—=1mile........ 100-50 | 2, 600
California Seathern.. .. ... ... ... ..., linch=1mile. ....... 100-50-25 ! 700
COLOTAAO « .« - oo et e i linch=1mile.... .. 100-50 1, 800
Colorado, Aspen ... ...l linch=1mile. . .. .|........_... 10
27 Y Tinch—1wmile._ ... .. 100-50 ; 3, 540
Montana. ... ..o linch=:1mile........ 50-100 3,000
Nevada ..o e lineh=1mile._ ... ... 100 3,180
South Dakota. .. ... .. ...l linch=1mile........]......._... 1, 500
B 5 T N linch=1mile.. ..... 50 10, 800
WromiNg. ..o 50 1, 800
Total AT RLTEEPEPE REELTEPREPEE 28, 930
i

In addition to topographic map work the Aspen Section, Colorado,
has surveyed and reported for segregation from the public domain
thirteen reservoir sites lying within the state of Idaho and the ter-
ritory of Utah.

DETAILED REPORTS BY SECTIONS.

CALIFORNIA-NEVADA SECTION.

One triangulation and four topographic parties were organized for
work in this section, viz: one at Taylorsville, California; three at Ione,
California, and one at Keeler, Nevada. The party organized at Taylors-
ville was placed in charge of Mr, A. I. Dunnington and directed to
survey certain areas in the vicinity of that place. This work being for
special geological purposes was not done upon the regular atlas sheet
areas, but three irregular sheets, embracing 250 square miles, were com-
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pleted. Work upon this area was commenced May 15, 1891, and com
pleted August 15.

Mr. Dunnington’s forece was then reinforced by the addition of Mr.
R. B. Marshall, topographer, a second party organized, and both, under
Mr. Dunnington’s supervision, were directed to commence work in the
vicinity of Grass Valley and Nevada city, California, on a seale of 1
inch=1,200 feet. An area of 42 square miles, embracing all of the
important mines of that region, was completed November 15.

The party was then disbanded and directed to report at Washington,
D. C., for office work.

One triangulation and two topographic parties under the charge of
Mr, H. E. C. Feusier, Mr. R. H. McKee, and R. H. Chapman, respec-
tively, were organized at Ione, June 1.

Mr. Feusier was directed to extend the trigangulation to the west
and south of previously mapped areas in the Gold-Belt region. The -
parties of Messrs, McKee and Chapman were directed to extend topo-
graphic work over the same area. These parties completed the work
assigned them November 15. They were then disbanded and directed
to proceed to Berkley, California, to prepare the final drawing of their
atlas sheets for the engraver.

The party at Keeler, Nevada, was organized under the charge of Mr.
P. V. S. Bartlett, and directed to codperate with parties connected
with the biological survey of the vicinity of Death Valley by the
Agricultural Department. This party completed the work assigned it
and was disbanded September 1. Mr. Bartlett then proceeded to Fort
Custer, Moutana, where he was given charge of one of the parties
engaged in the work of that section.

Mr. Douglas was engaged in the general supervision and direction
of the work of this section until September, 1891, when he assumed
charge of the Colorado-South Dakota~Wyoming section, being suc-
ceeded in the general supervision of this section by Mr. Willard D.
Johnson.

SOUTHERN CALIFORNIA SECTION.

One triangulation and two topographic parties for the work of this
section were organized at Oceanside May 25, 1891, Mr. Davis taking
immediate charge of the triangulation in addition to his supervision
work, and Messrs, Lippincott and Ahern, respectively, the topographic
parties. ’

Work was prosecuted to the east and south of Oceanside until the
middle of November, when the parties were disbanded and reported
at Los Angeles for office work.

COLORADO-SOUTH DAKOTA-WYOMING SECTION.

Parties for work in this section were organized at Denver, Colo-
rado, Fort Steele, and Buffalo, Wyoming, and Rapid City, South Da-
kota.
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The party organized at Denver was placed in charge of Mr, S, P,
Johnson, and directed to work in the region about South Platte canyon.
Work was commenced June 1 and continued until Nov. 1. The party
was then disbanded and directed to proceed to Washington, D, C., for
office work.

The party organized at Fort Steele, Wyoming, was placed in charge
of Mr. C. C. Bassett, and directed to work in the drainage basin of the
North Platte River. Work was commenced June 1 and continued
until Nov. 15, when the party was disbanded, and Mr. Bassett directed
to report at Washington, D. C., for office work.

The party organized at Buffalo was placed in charge of Mr. R. C.
MecKinney, and directed to work in the drainage basin of the Tongue

River, This party commenced work June 15 and was disbanded
November 1.

Two parties were organized at Rapid City, South Dakota, and placed
incharge of Mr, C, H. Fitch and Mr. R. C. Farmer respectively., Work
was commenced June 1 and carried on in the vicinity of Rapid City
and Deadwood until November 15, when the parties were disbanded,
and Messrs., Fitch and Farmer directed to proceed to Washington,
D. C., for office work.

Mr. Willard D. Johnson was engaged in the direction and supervi-
sion of the work of this section until September, 1891, when he was di-
rected to assume charge of the Gold-Belt region of California, being
succeeded in the general supervision of this section by Mr. E. M.
Douglas.

IDAHO SECTION.

One triangulation and two topographic parties were organized for
the work of this section, the first being under the charge of Mr. Gris-
wold, in addition to his work of supervision, the latter in the charge
of Messrs. Perkins and Trowbridge respectively.

The party under Mr. Griswold extended the triangulation and con-
trol work south and east of the previously surveyed area.

The topographic party under charge of Mr. Perkins was engaged in
work north and east of Boisé.

The party under Mr. Trowbridge was engaged in the early part of
the season in work on the Snake river plain south and west of Boise,
but later in the season was transferred to the mountains north of that
place.

These parties were disbanded November 15, and Mr. Griswold di-
rected to report, with his assistant, at Boisé for office work.

MONTANA SECTION.

One triangulation and two topographic parties were organized for the
work of this section at Custer Station, Montana, on May 15, 1891, Mr.
Tweedy, in addition to the charge of the section, having immediate di-
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rection of the triangulation, and Messrs. Marshall and Barclay of the
togographic parties.

Work was prosecuted along the lower courses of the Big Horn and
Little Horn rivers until November 15, when the parties were disbanded
and reported at Washington, D. C., for office work.

Some change was made in the personnel of this section during the
season, Mr. Marshall being relieved of the charge of his party Angust
15 and directed to report to the Gold-Belt section of California for de-
tailed work near Nevada City, California, and Mr. P. V. S. Bartlett, who
had been cngaged in work in Nevada, was directed to take charge of
Mr. Marshall’s party.

TEXAS SECTION.

Parties for the prosecution of this work were organized in two sub-
sections as follows:

The eastern subsection, which consisted of one triangulation party,
under Mr. Urquhart and two topographic parties under Messrs. Gor-
don and Wallace respectively, and one level party under Mr. Fuller,
were organized at San Angelo May 15, 1891.

The western subsection, consisting of one triangulation and one
topographic party, was organized at El Paso June 1, Mr. Goode
taking immediate direction of the triangulation party in addition to
his works of supervision, and Mr. Herron of the topographic.

Work in the eastern subsection was prosecuted west of the one-
hundredth meridian and south of latitude 33°.

Work in the west subsection was prosecuted east and south from
El Paso,

Field work was continued in both subsections until November 15,
when the parties were disbanded and directed to report at Washing-
ton, D. C., for office work.

ASPEN SHECTION, COLORADO.

The work of this section was commenced May 1 by the survey of
thirteen reservoir sites situated in Idaho and Utah. On the comple-
tion of this work Mr. Bien, with his assistant, Mr. Corse, was directed
to proceed to Aspen, Colorado, and commence the survey of that min-
ing district on a scale of 1,000 feet=1 inch.

This work was continued until November 15, when the party was dis-
banded and directed to proceed to Washington, D. C., for office work.
In addition to the survey for a topographic map, a large amount of data
relating to the under-ground working of the mines was collected.

METHODS ON FIELD WORK.

The methods of field work in all sections were essentially the same,
though the details of execution varied with scale, contour interval and
local eonditions.
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The general method may be summarized as consisting in the deter-
mination of linear distances, of relative altitudes, and the conventional
representation of topographic forms and cultural features,

In the Gold Belt and southern sections of California, and in Colorado,
the linear distances were derived from the triangulations depending
upon the stations of the transcontinental triangulations of the U. S.
Coast and Geodetic Survey. In Idaho, Montana, Texas, Wyoming,
and South Dakota linear distances were derived from systems of tri-
angulation expanded from bases ncasured by the U. 8. Geological
Survey.

Preliminary base lines were measured at Aspen, Colorado; (/ubte
station, Montana; Forts Steele and Dayton, Wyoming, and hapld city,
South Dakota. These lines were carefully measured by a well tested
steel ribbon, 300 feet in length, and served admirably the purposes for
which they were intended. In the detailed work at Aspen, Colorado,
and in the work near Grass Valley, California, great use was made of
the stadia.

Plane-table traverses, using the compass for directions and some form
of odometer or stadia rod for distances, controlled by frequent refer-
ences to the stations in the triangulation, were used for intermediate
locations in addition to plane-table work from stations, and thus the
whole area of every atlas sheet was covered by a network of carefully
determined linear lines and located points.

The altitudes of all located points in the areas sur veyed were deter-
mined by horizontal or angular leveling. The aneroid barometer was
used to some extent for intermediate altitudes. In all cases & number
of accurately determined bench marks were located on cach atlas
sheet, and to these all other altitudes were referred.

The representation of topographic features was secured by sketching
from stations occupied in both plane-table and traverse work., This
sketching was done in contours, having a prescribed vertical interval.

OFFICE WORK.

Immediately on the disbandment of the field parties, all persons be-
longing to the permanent force were directed to report for office work
in the preparation of the final maps for the engraver.

Onaccount of the distance from the home office in Washington, D. C.,
the parties working in the Gold Belt and southern sections of Califor-
nia and in Idaho, were permitted to establish temporary offices for the
completion of their maps. That of the Gold-Belt section was estab-
lished at Berkley California, where the use of rooms was tendered by
the California State University,

The parties working in the southern scction of California reported at
Los Angeles, where suitable quarters were secured.

The parties in the Idaho section reported at Boisé, where suitable
rooms were found.

13 GEOL——6
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The parties of all the other sections reported at Washington, D, C.

The office force both at Washington and in the subordinate field
offices was organized into the same sections as in the field, giving to
each person who had charge of a field section charge of the office work
ot that section, and assigning to each person the construction of the
maps of the area in which he had done field work, thus securing in the
final drawing all knowledge obtained by personal observation in the
field. ‘

The following table shows the locality of each atlas sheet prepared
for the engraver, the scale upon which the final drawing was made, the
scale of publication, and the contour interval:

State. Name. % Scale drawing. Scale publication.
California gold belt.. ... Grass Valloy . ........... l 1,000 feet—1inch........... 1,200 feet =1 inch.
Nevada City .............. 1,000 feet—1inch. .......... 1,200 feet =1 inch.
Banner Hill........_...... 1,000 feet=11inch........-.. 1,200 feet =1 inch.
Brunswick Mine.......... 1,600 feet—=1inch........... 1,200 feet =1 inch.
Indian Valley 1 mile=1 inch............. 1:82,500.
Genessee .....o.oonaaonnn 1 mile==2 inches........... 1 mile =2 inches.
Taylorville .............. 1 mile=2 inches........... 1 mile == 2 inches.
JST031T) i SR 13 miles—=1inch_...._...... 1:125,000.
Big Trees..cooeoeeeenoo.-. 13 miles=1inch............ 1:125,000.
Lodi.... 1§ miles=1linch............ 1:125,000.
California, Southern _..| Escondido 14 inches =1 mile........... 1:62,500.
ElCajon......._......._. 13 inches =1mile........... 1:62,500.
Oceanside ................ 14 inches =1mile........... 1:62,500.
Colorado . ..veoceoiooo Castle Rock ... _........ linch=1mile.............. 1:125,000.
A4 linch=1mile......._...... 1:125,000.
800 feet—=1inech............. 800 feet.
200 feet =1ineh ............ 1:125,000.
14 miles==1inch....._...... 1:125,000.
13 miles=1inch............ 1:125,000.
1 miles =1lineh............ 1:125,000.
14 miles —=linch......._.._. 1:125,000.
13 miles=1inch............ 1:125,000.
1} miles=1inch............ 1:125,000.
Xavier Mission ........... 13 miles =1 inch............ 1:125,000.
Rosebud ..ooevnn . 13 miles=1inch............ 1:125,000.
South Dakota .......... Deadwood - -oonenen..-. 13 miles=1inch............ 1:125,600.
Rapid City -.oaooeiaiaat. 1y miles =1inch............ 1:125,000.
Hermosa. .............._.. 13 miles —=1inch........._.. 1:125,000.
TEXA - eeccaen i RODY - ceeeeenianaaanns 13 miles =1inch...._....... 1:125,000.
Swectwater -1 13 miles =1 inch 1:125,000.
MeKavett ... ... ... 1} mjles =1 inch 1:125,000.
Rock Springs............. 13 miles =1 inchec......... 1:125,000.
Nueees «....ooooooiii... 1§ miles =1 inch............ | 1:125,000.
Brackettville ..._...._.... 13 miles=1inch.... . _...... ! 1:125.000.
ElPasQ.c oo 13 miles=1inch............ } 1:125,000.
Fort Hancock ............ 13 miles=1inch.... ....... | 1:125,000.
Salt Basin................ 14 miles==1inch..eenn.n.... | 1:125,000.
Sierra Blanca - ............ 14 miles =1inch............ ©1:125,000.
Wyoming...c.ooooveo. .. FortSteele................ 13 miles =1 ineh............ 1:125,000
Dayton .. ... 14 miles =1inch......__.... 1:125,000
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By May 1, 1892, all the final drawings of maps of the areas surveyed
by each of the sections were completed ready for the engraver.

In addition to the maps designated, plats on the scale of 2 inches=
1 mile were made by the Aspen, Colorado, section of the 13 reservoir
sites surveyed. These plats show the location selected for the dam,
the boundary line of water surface at the given height of dam, its loca-
tion on the subdivisions of the general land survey, the areas included
being designated by the township, range, section, and subdivision of
sections necessary to be segregated for the reservation of the site.

With these plats were also prepared schedules deseribing in terms
of the general land survey, the areas included in cach reservoir
site, and the present condition of the ftitle to these lands, so far as
shown by the records of the General Land Office.

Upon the completion of the final drawings of the atlas sheets sur-
veyed during the season and the preparation of the plats, descriptions,
and schedules of reservoirs,the permanent force of each section was
dirccted to prepare for the field work of the ensuing year.

DISBURSEMENTS OF MONEY.

The disbursement of money for the Division of Topography west of
the one hundredth meridian was in charge of Mr. James W. Spencer for
the entire year, and was made from Washington, D. C., and offices in
the field.

I am, very respectfully, your obedient servant,
A, H. THOMPSON,
Geographer in charge,
Hon. J. W. PowELL,
Director U. 8. Geological Survey.

REPORT OF MR. G. K. GILBERT.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
GEOLOGIC BRANCH,
' Washington, D. C., June 30, 1892.

Sir: I have the honor to submit the following report of the work of
the Geologic Branch for the fiscal year ending to-day:

No changes have been made in the general organization, With
minor exceptions, each member of the corps has carried forward during
the year work on which he was previously engaged. Accounts of this
progress and of such minor changes as have occurred will be found in
the succeeding paragraphs of this report, and especially in the reports
of the chiefs of divisions appended hereto.

Continued attention has been given to the subject of geologic car-
tography. Inorder to depict upon maps the areas occupied by the
several geologic formations of the districts represented, it is necessary
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not only to delinéate the boundaries of the formation areas, but to dis-
tinguish the whole extent of each area by a special notation. The
number of ways in which this can be accomplished is great, and a vol.
ume might be devoted to deseriptions of the methods which have been
actually employed in the geologic maps already published in various
lands. The primary elements of the notations embodied in these
methods may be broadly characterized as patterns and colors. In maps
prepared by hand, color distinetions are more economically employed ;
in printed maps diserimination by means of pattern is more econowmical.
It is a general fact that a notation dependent on color distinctions is
more easily read and thus more advantageous to the user than a no-
tation dependent on patterns; but this general fact is qualified by cer-
tain conditions depending on color blindness and on the use of artificial
lights, and it is subject to the limitation that only a moderate number
of color differences can be clearly discriminated on the same map.

In the geologic atlas of the United States, comprising several thou-
sands of sheets, it will be necessary to represent several hundreds of
distinct formations, but only a small number of these formations occur
within the area represented by any single atlas sheet. If a special
notation were devised for each formation, a notation consisting of a
color or a pattern or of a specific combination of color and pattern, the
resulting system would be cumbrous and bewildering and its develop-
ment would be peculiarly difficult because at the initial stage of mayp
publication only a portion of the formations of the country are recog-
nized and diseriminated. If no gemneral notation were attempted and
the notation for each sheet were separately devised, the most effective
results could be attained on the individual sheets, but it would be im-
practicable to group sheets together and the reader would gather no
meaning from any sheet until he has studied its legend. Tn the one
case the cartographic alphabet would be so cumbrous that none would
learn it; in the other, a new alphabet must be learned for each sheet.
After mature deliberation the Director determined on a system in which
both these difficulties are measurably avoided by the assignment of
certain well-defined classes of notational devices to certain classes of
formations, but without the assighment of specific devices to specific
formations. To the fossiliferous clasties, the formation of the Pleis-
tocene, the crystalline schists, and the igneous rocks are assigned sev-
erally four groups of patterns. In the representation of the forma-
tions of each of these classes the entire gamut of colors is permitted,
with the special proviso that in the case of the fossiliferous clastics
color be used to designate certain of the mujor divisions of geologic
time. The system thus gives clasgific meaning to four broad distine-
tions of pattern, readily remembered, and also to ten distinctions of
color, which for mnemonic purposes are arranged in the order of the
spectrum. All minor distinctions among formations are to be repre-
sented by specific patterns or by specific patterns in connection with
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specific colors, and these are to be chosen independently in the several
geologic districts. It is thus uniform with reference to the broad
features of classification and plastic with reference to details, which
vary from district to district in ways which ean not be anticipated.
This system is set forth in the Tenth Annual Report of the Director,
but it is set forth only in outline and its application in the actual pro
duction of atlas sheets has raised many practical questions whose con-
sideration and determination have demanded not only much discussion
and study but a large amount of experimental work. It is not neces-
sary to enumerate these questions, but it will suffice to say that they
have been solved or are being solved oue by one through the patient
efforts of my colleagues, and that the close of the year finds the elabo-
ration of the cartographic system and the methods of its production
well advanced. In this work many members of the branch have aided
by criticism and suggestion. Mr. Bailey Willis has at my request con-
tributed a large amount of study as well as executive attention to detail,
and experimentation has been carried forward by the Diviston of Illus-
trations, under the direction of Mr, Gill, and especially by the Engrav-
ing Division under the direction of Mr. Kiibel.

WORK OF THE 'GEOLOGIC DIVISIONS,

The Atlantic Coast Division, under Prof. N. S. Shaler, having previ-
ously mapped the surface geology of Massachusetts, with the exception
of a limited area covered by the Archean Division, has been largely
occupied this year with the continuance of office work for the prepara-
tion of these sheets for publication. A certain amount of supplemen-
tary field work has also been accomplished, especially for the deline- .
ation of the drumlins, which were not everywhere diseriminated in the
original survey. New work of a similar character has also been carried
over portions of Maine, Connecticut and Rhode Island, and it has been
completed for twelve sheets. Prof. Shaler has also prepared, on the
basis of his broad acquaintance with our Atlantic coast, acquired
chiefly through studies under the auspices of the U. S. Coast Survey
and the U. 8. Geological Survey, an important paper on the geological
history of natural harbors, which appears in this volume, and in con-
nection with its preparation he did some supplementary field work on
the southern Atlantic coast.

The Archean Division, in charge of Mr. R. Pumpelly, has continued
the mapping of the metamorphic and erystalline formations in central
and western Massachusetts, northern Connecticut, and a contiguous
belt of eastern New York, and it has also carried structural studies
northward into central Vermont. Generally speaking, the degree of
metamorphism and the consequent difficulty of the classification of
formations increase in this region from west to east. In New York, not
far from the Massachusetts boundary, formations are somewhat readily
classified by means of fossils, In central Massachusetts sucil means



86 ADMINISTRATIVE REPORTS BY

are not available, and the determination of correspondence among the
formations of the two districts was accomplished only after elaborate
studies along the intermediate zone in western Massachusetts. In a
similar way it is anticipated that a zone of intermediate character in
central Vermont will serve to carry trustworthy interpretation from the
fossiliferous formations of an adjacent district in New York to the more
crystalline district of eastern Vermont and New Hampshire.

In the New Jersey Division, likewise in charge of Mr. Pumpelly, work
is carried on in cooperation with the state geological survey, and under
this arrangement the study of the metamorphic and crystalline rocks
in the northern part of the state falls to the share of the national Sur-
vey. The work is under the immediate direction of Prof. J. E. Wolff,
and is conducted by the methods developed in the Archean Division.
Some time was given to general studies having the nature of recon-
noissanee, but areal work was also instituted at several ceuters.

The work of the Potomae Division, in charge of Mr. W, J. McGee,
pertains to the level formations of the plain bordering the Atlantic and
Gulf coasts from New Jersey to Florida. During the year rapid prog-
ress has been made in the preparation of geologic atlas sheets for dis-
tricts in Maryland and Virginia, and similar work has been begun in
New Jersey in cooperation with the state survey. The necessary topo-
graphic sheets are not yet available for the more southerly portions of
the coastal plain, but much has been there accomplished in the dis-
crimination and correlation of formations. This work has been carried
forward in cooperation with the state geological surveys of North Car-
olina and Alabama, and also with the aid of Prof, . W, Hilgard, form-
erly state geologist of Missouri and Louisiana.

The energies of the Appalachian Division, in charge of Mr. Bailey
Willis, have, as heretofore, been directed chiefly to the mapping of the
intricate outerops of Paleozoic formations disturbea by folding and
faulting. Ifor the solution of certain special problems of difficulty the
cooperation of Mr. Walcott, chief paleontologist, has been secured. An
arrangement has also been made for cooperation by Prof. H. D, Camp-
bell, of Lexington, Virginia, who has devoted his leisure for several
years to the geology of his neignborhood. That the Survey may avail
itself of the results of this private work, it has been arranged that he
extend his local studies so as to include a certain definite rectangular
area and plat the formation boundaries on topographic atlas sheets.

For the purpose of aiding in the elucidation of problems of structure,
and especially in truly conceiving the attitudes and relations of those
portions of the various formations which are concealed beneath the
surface, Mr. Willis has conducted, during the past two years, a series
of laboratory experiments in which specially grouped laminse of various
substances arranged to represent in miniature the rock formations of
the Appalachian district were subjected to deforming forces. The
results of this work are set forth in one of the aecompanying papers
of this volume.
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In Florida the season for geological work is necessarily in the cooler
months, and it thus happens that for the Florida Division the fiscal
year to which this report pertains covers a complete field season. This
was devoted by Mr. George H. Eldridge and his assistants to the con-
tinued mapping of the geologic formations, and to a broad study of the
phosphatic deposits, including the mode of origin of the various kinds
of phosphate rock and the various conditions affecting their distribu-
tion. Attention was also given to the methods of mining, handling,
and treating the ore, and these will be described in the final report.

The Lake Superior Division, in charge of Prof. C. R. Van Hise, con-
tinued the mapping of erystalline formations in the region immedi-
ately south of Lake Superior. As herefofore the progress ot the work
has been necessarily slow on account of the concealment of the rocks
by glacial drift and by swamps, and also because but a small portion
of the region has been freed of its dense forests. Progress is further
impeded by the metamorphic condition of the rocks, which renders dis-
crimination by means of general appearance both difficult and preca-
rious, so that it is found necessary to supplement the field work by
extensive laboratory investigations involving the preparation of nu-
merous thin sections and their study with the microscope. Neverthe-
less the great economic value of the formations of this region fuily
justifies the pains and expense bestowed upon it, and there is no district
in which the work of the Survey yields more promptly to the people its
tribute of material advantage.

The field work of the Glacial Division, in charge of Prof. T. C,
Chamberlin, has included great progress in the mapping of the numer-
ous moraines of Ohio, Indiana, Illinois and Wisconsin. This work is
carried forward with the aid of general maps of smaller scale than
those prepared by the Geological Survey, and is an important pre-
liminary to the more detailed delineation of glacial formations and
associated soils upon the atlas sheets. In central Wisconsin progress
has been made in final mapping upon atlas sheets, and similar work
has been carried on in New Jersey in cooperation with the state geol-
ogical survey. The division has also devoted much time to the prep-
aration of reports on branches of the general investigation already
completed, and several of these will soon go to press.

The investigation of the zine and lead deposits of southwestern Mis-
souri by Mr. W. . Jenney was continued, field work being completed
and laboratory and office work well advanced. As the conclusions
attained appear to have important bearing on all the zine and lead
mining industries of the Mississippi valley, it seemed advisable to
supplement field work in the specific area by brief visits to other dis-
tricts. Excursions were accordingly made to the mining districts of
southeastern Missouri, and to those of Dubuque, Iowa, Galena, Illinois,
and Mineral Point, Wisconsin, and the deposits in these districts were
examined so far as was necessary to determine their degree of simi.
larity to the deposits of southwestern Missouri.
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In Montana a short field season enabled Mr. A, C. Peale to complete
the mapping of the Three Forks sheet, after which he returned to
‘Washington and resumed statistical work on the mineral and thermal
waters of the United States, preparing for the division of mineral
statistics papers on the mineral waters of the country for the years
1889, 1890 and 1891,

The principal work of the Yellowstone Park Division, under Mr.
Arnold Hague, has been the preparation and publication of reports.
Mr. Hague’s monograph on the geology of the Eureka District, Nevada,
was sent to the printer early in the year. A number of minor reports
pertaining to the Yellowstone Park and the Livingston atlas sheets
have also been published during the year, and substantial progress
has been made in the preparation of the final report on the geology of
the National Park. In the field the survey of the Livingston sheet
was continued, and a contiguous area was examined with special
reference to the character and extent of its coal fields.

_ The Colorado Division, in charge of Mr. S. F. Emmons, has been oc-

cupied chiefly with problems of mining geology. For the purpose of
utilizing still further the new exposures opened in the prosecution of
mining work an additional visit was made to Leadville, Colorado.
Other examinations of the nature of reconnoissance were made in the
Butte, Creede and Aspen districts, and in the last mentioned a plan
was developed for systematic investigation. Through the coopera-
of the Topographic branch a detailed map was prepared of a limited
area, and it is proposed to institute systematic geologic work at an
early day. These field operations consumed a small portion of the
time of the division, the remainder being devoted to office work, chiefly
the preparation of reports on surveys previously completed.

The Cascade Division, in charge of Mr. J. 8. Diller, continued its
general work of mapping the distributions of formations, but gave
much time to an elaborate local study calculated to facilitate the cor-
relation of the formations of the district with those of other regious.
This local study was in the vicinity of Taylorsville, California, where a
topographiec map had been prepared on a large scale and where it was
already known that many of the rocks were fossiliferous. The strati-
graphy and structure were determined and mapped with great detail,
and by the aid of Prof. Alpheus Hyatt, of the Paleontologic branch,
large collections of fossils were made at numerous horizons. These
served to determine the geologic age of the sedimentary formations of
the local series and will be of great aid in the future areal work of the
division.

During May and June of this year a reconnoissance has been carried
over southern Washington, and a local study has been made of the an-
cient lake beds which have béen found to yield artesian water in one of
eastern valleys of the state. A report upon this investigation, which
was instituted largely for the sake of immediate economic results, will
soon be prepared.
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The California Division, in charge of Mr, G. F. Becker, has continued
the mapping upon atlas sheets of the formaiions of the gold belt, and
like the Cascade Division, has made special efforts to secure fossils for
the determination of thie age of formations. At the same time a study
has been made of the laws of dynamic action under which the granites
and schists of the Sierra Nevada have received their present structure
and acquired their metaliferous deposits. Beside thus continuing its
principal work in the Sierra Nevada, the division has instituted a local
survey covering the district about San Francisco, and in this it has se-
cured the aid of Prof. A. C. Lawson, of the University of California.

In previous reports aceount has been given of joint excursions by
members of different divisions of the Survey for the purpose of secur-
ing to each the advantage of personal familiarity with phenomena of
special significance observed by others and thus promoting the unity
of the whole work. During the year there have been four joint excur-
sions of this character, in addition to cooperative field work by mem-
bers of the Paleontologic and Geologic branches. Early in July Prof.
Van Hise joined Dr. Peale in Montana and reviewed with him the
Algonkian geology of the Three Forks sheet. In the following month
Messrs. Van Hise and Pumpelly studied in company the type localities
of the Huronian and Laurentian systems. At about the same time
there was organized a party comprising Mr. McGee, of the Potomac
Division; Mr. L. F. Ward, of the Paleontologic Branch; Mr. R. T, Hill,
temporarily connected with that branch; and Profs. E. W. Hilgard,
James M. Safford, E. A. Smith, and J. A. Holmes, now or formerly state
geologists of Mississippi, Tennessee, Alabama and North Carolina.
The party thus constituted comprised geologists who had studied the
series of coastal plain deposits in different districts, where their consti-
tution was variously affected by local conditions. Naturally, the con-
clusions reached were not entirely harmonious, and it was the purpose
of the cxpedition to enable each observer to understand more fully the
phenomena studied by the others, so that, from a broad and common
view of the facts, there might, if possible, result a single and common
interpretation. To this end the party visited numerous localities in
Mississippi, Liouisiana and western Tennessee, and afterwards separa-
ted into two divisions, which severally traversed Alabama and Texas.

*While an entire accordance was not attained, the joint observation led
to modifications of opinion tending in the direction of harmony. Later
in the season Messrs, Chamberlin and Salisbury, of the Glacial Divi-
sion, and Mr. McGee, of the Potomac Division, visited a series of locali-
ties in Georgia, Alabama, Mississippi and Tennessee for the purpose
of examining in company certain formations supposed to have a common
bearing on their respective subjects of study.

SPECIAL AND TEMPORARY INVESTIGATIONS.

In the general organization of the branch the work of mapping forma-
tions is divided by districts, a corps of geologists constituting a divi-
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sion being assigned to each distriet and working continuously for a
series of years. To other divisions are assigned local mining investi-
gations not involving the preparation of extensive maps; and a single
division, the Glacial, carrying forward a study of a widespread group
of formations overlying all others, overlaps in its field of operations the
districts of several divisions. Beside these greater units of work, oc-
cupying each a period of several years, the Survey undertakes from
time to time less extensive works requiring shorter periods and smaller
corps, and these are to a considerable extent carried on by experts who
are not permanent members of the organization, Certain of these
minor investigations are so related to the greater undertakings of the
Survey that their supervision is advantageously assigned to geologists
in charge of divisions, but in the case of others such assignment appears
unadvisable. The most important of such temporary undertakings
was placed in my charge before creation of the office of chief geologist,
and its corps was designated the Division of Geologic Correlation. To
this division, the work of which is now nearly completed, many minor
and temporary investigations are assigned for administrative super-
vision, and it has thus come to be eminently heterogeneous in its con-
stitution.

Work in Alaska.—As described in previous reports, Mr. 1. C. Russell
visited the Yukon valley in 1889 as an attache of a party sent out by
the U. 8. Coast and Geodetic Survey. In the following year he con-
ducted an expedition to the vieinity of Mount St. Elias under the joint
auspices of the National Geographic Society and the Geological Sur-
vey, and in 1891 he was placed in charge of a second expedition to the
St. Elias region under the same joint auspices. In my last report the
organization of the second expedition was described and an account
was given of its voyage to the field of work and landing at Iey bay
no the 6th of June, 1891, at which time communication necessarily
ceased until the field work was completed some months later. The
purposes of the expedition were, first, to gather information concern-
ing the natural history of the Malaspina glacier, which occupies the
coast from Yakutat bay to Icy bay, a distance of 40 miles, and ex-
tends to an undetermined distance westward ; second, to extend studies
begun the previous year on the structure and age of the St. Elias range;
third, to determine the height and position of Mount St. Elias; and,
fourth, to ascertain the general character of the country immediately
north of it. Mr. Russell’s equipment included a party of five men, en-
gaged at Seattle, Washington, provisions and camp equipage com-
pactly arranged for transportation over glaciers, surveying instruments,
and camera. Crossing the Malaspina glacier and asecending one of its
great feeders, the Agassiz glacier, he passed around the eastern flank
of the St. Elias mountain and reached a high pass just north of the
peak, whence he commanded a view of the northern slope of the range.
The ascent of the peak was attempted, but was prevented by storms,
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and he then returned to the coast, where a base line was measured and
the height of Mount St. Elias was determined by angulation, This de-
termination, combined with certain work by the U. S. Coast Survey
previously executed at Yakutat bay, affords values of the latitude and
longitude of the peak which are more reliable than any previously at-
tained, and which show it to stand very near an important angle in the
international boundary, but on the American side. The party then
traveled eastward, partly upon the glacier and partly upon the beach,
to the head of Yakutat bay, where by previous arrangement a supple-
mentary supply of provisions and a boat had been placed for them by
the Rev. Karl J. Hendricksen, who has charge of the mission at Yaku-
tat. With the aid of the boat a long and narrow extension of Yakutat
bay, known as Disenchantment bay, was explored to its head, and
the party then went to Yakutat, where they arrived late in September,
and whence they were conveyed to Sitka by the U. S. steamer Pinta.
Mr. Russell’s report on the Mount St. Elias expedition of 1890 and a
special report on the height and position of Mount St. Elias appear in
the third volume of the National Geographic Magazine; his general
report on the expedition of 1891 is printed by the Geological Survey as
one of the accompanying papers of the present volume.

It was announced in my last report that Mr. C. W. Hayes, of the
Appalachian Division, was temporarily detailed to accompany as gen-
eral scientific assistant an expedition by Mr. Frederick Schwatka, which
was projected to traverse in the summer of 1891 a region between the
Yukon and Copper rivers not previously penetrated by white men.
The exploration was successfully accomplished, and among its results
were important additions to our knowledge of Alaskan geology, geog-
raphy and mineral resources. The geographic additions pertain to
orography, drainage and vegetation; the geologic, to the northern limit
of Pleistocene glaciation, to Pleistocene and recent voleanic activity, to
the distribution of the older formations, and to the distribution of gold
and copper. An account of these results is printed in Vol. v of the
National Geographic Magazine, occupying pages 117 to 162. The fol-
lowing passage from an administrative report by Mr. Hayes contains a
narrative of the expedition and shows the manner in which the jour-
ney was accomplished : ‘

In accordance with your letter of instructions, dated April 2, 1891, and arrange-
ments previously made with Mr. Schwatka, I left Washington April 3.  After a few
days spent in Boston, Massachusetts, I proceeded to the Pacific coast by way of the
Canadian Pacifie railway and joined Mr. Schwatka in Victoria, British Columbia,
April 26. Nine days were spent at Victoria and Port Townsend completing our
outfit, and May 4 we sailed from the latter place on the steamer City of Topeka.
After a voyage of ten days, by way of Sitka and Glacier bay, we reached Juneau
May 14. Mr. Schwatka’s original plan was to start into the interior from Pyramid
harbor on Lynn canal, going aecross Chilkoot pass by the regular miners’ route to
the Yukon basin. On reaching Juneau, however, the citizens offered substantial

assistance to the expedition on condition that we should explore the Taku river and
ascertain, first, whether it could be navigated by river steamers, and, second, whether
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a pack trail could be constructed from the head of navigation on the Taku to naviga-
ble waters in the Yukon basin. As this route offered an opportunity for the explo-
ration of a little-known region, it was decided to abandon the original plar and go
into the interior by the Taku river and pass.

Ten days were spent in Juneau waiting for the ice to break up in the river and pro-
curing Indians for boatmen and packers. Our party at the start consisted of three
white men—Lieut. Schwatka, a miner named Mark Russell, and myself—with seven
Indians engaged for the trip up the Taku and across the portage to lake Ahklen. Mon-
day morning, May 25, our party left Juneau in an Indian canoe. Proceeding down
Gastineau channel, to the Taku inlet and up the inlet, we reached the broad, shallow
mouth of the Taku river toward night. The next morning the actual work of ex-
ploration began. The U. 8. Coast Survey had furnished us with a chart of Taku
inlet, but no attempt had hitherto been made to map the river basin except an ex-
tremely rnde sketeh of the upper portion made by the Western Union Telegraph
Company’s explorers. Starting from the mouth of the Taku river, I made & con-
tinous ¢ track survey ” of our route up the river, across the portage to lake Ahklen,
down the lake and the Teslin river to the mouth of the latfer, where the line con-
nects with the line previously surveyed by Mr. Ogilvie. The methods employed in
making this track survey were such as the character of the country traversed and
means of travel rendered practicable. The line was platted immediately in the
note book, and the topography of the conntry adjacent to our route was sketched in,
the more prominent points being approximately located by a rough triangulation.
Direction was obtained by a prismatic compass, and distances by pacing on the
portages and by time and eye estimates on the lakes and rivers where our means of
transportation was by boat. The line was also checked at several points by sextant
observations for latitude.

From the mouth of the Taku river we continued up that stream about 70 miles to
the head of canoe navigation. It required seven days to make this distance on
account of the high stage of the water and the very swift current. During this time
but little opportunity was atforded for making geologic observations, as the boatmen
usually kept to the middle of the stream, camping at night on some of the many
islands which obstruct the channel.

Leaving the canoe and the main branch of the Taku river at a deserted Indian
village, we made a portage of 80 miles, crossing in a northeast direction the high
plateau intervening between the coast range and Lake Ahklen. Owing to the small
number of packers we had been able to procure, our progress across the portage was
slow, 80 that a tairly satisfactory opportunity was afforded for mapping the country
along the route and making geologic observations. We reached the head of Lake
Alklen June 16, and from this point the Indian packers were sent back to the coast.
Setting up a couple of canvas canoes, we continued our journey toward the northwest
down Lake Akklen and Teslin river, which forms its outlet. The Lewes was reached
June 24, and Selkirk, at the confluence of the Lewes and Pelly, four days later. The
original plan had been to continue down the Yukon to the mouth of White river,
and up that stream as far as possible by boat, but the Indians whom we found at
Selkirk told us the easier route to the head of White river was overland, keeping south-
east of the main river valley, and this route we decided to follow.

Great difficulty was experienced in obtaining packers from among the Indians.
After a week’s fruitless effort the attempt scemed hopeless, and we were preparing
to go down to the mouth of White river and try its ascent by boat, when the tido
was turned by the opportune arrival of a prospector, Frank Bowker, with two
Indians from the Lower Yukon. He had come up the river from Forty-Mile creek,
intending to spend the summer prospecting in the White river basin. With his
assistance we finally procured five Indians, who promised to go with us to the country
of Scolai, beyond the mountains. Dogs were obtained to carry the remainder of the
outtit, from which everything not deemed essential to success was disearded.
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On July 9, our combined party of four white men, eight Indians, and eleven dogs
left Selkirk. Our course lay toward the southwest, through a region nover before
penetrated by a white man, and known only from the vague reports of the natives.
The country between the Yukon and the St. Elias mountain proved to be a high
plateau, and though the surface is much broken by deep, narrow valleys, our pro-
gress was not so much impeded by vegetation as we had anticipated. Two camps
of natives were encountercd on branches of White river, and from these we ob-
tained supplies of dried meat which formed an extremely acceptable addition to our
gomewhat scanty supply of provisions.

After crossing numerous branches of White river, some of which were too deep for
rording, upon rafts, and others on the glaciers in which they rise, we reached on
July 28 a4 small stream called the Klet-san-dek, or Copper creck, flowing northward
from the St. Elias range. This is where the Yukon Indians have been accustomed
to come for supplies of native copper, on which they were formerly dependent for
weapons, and which is still used to some extent for making bullets. This was as
far as any of the packers had ever boen from home, and they knew the country be-
yond only by report. They refused to go with us farther, assuring us that it was
quite impossible to get through the mountains at that time of the year. Bowker
had already come farther than he had originally intended, so that he also turned
back with the Indians, and our party was again reduced to three. Trusting in our
ability to reach an Indian village on Copper river within two weeks, a period for
which we had provisions, we decided to push on in that direction. Discarding
everything not absolutely essential, our packs still amounted to 75 or 80 pounds
apiece, so that progress was necessarily slow. The weather since leaving the coast
in May had been very warm, with little rain except local thunder showers, but
from this time till we again reached the coast rain was falling most of the time,
which added greatly to our discomfort.

Continuing nearly west from the Kletsan, we reached, on the third day after the
Indians had left us, a deep pass through the mountain range, and turning toward the
southwest across a glacier which fills the bottom of the pass we were in another
day on water flowing into the Pacific, one of the head streams of the Chittenah, or
eastern branch of Copper river. This stream flows in a deep canyon, whose sides
wherever they are not vertieal are covered with a dense growth of spruce and alder
throngh which progress was slow and painful. After four days of such traveling we
had reached a part of the river where boating appeared not wholly impracticable,
and at this point we stopped and built a boat. The materials at our command were
scanty, but with willow poles, strings raveled from our pack ropes, and the canvas
in which our bedding had been wrapped, we suceeeded in fashioning a craft which
carried us in safety through almost continuous rapids down the river about 70
miles to its confluence with the Copper river. Iere we found the Indian village
Taral and the autoerat of the Copper river country, Nicolai, who gave us a hospita-
ble reception and such provisions as he could spare from his scanty stores. )

From Selkirk to this point I made a continuouns track survey similar to the one al-
ready deseribed, exceptthata larger part of the distance was paced. Onthe other hand
it was necessary to leave thesextant at Selkirk, so that nolatitude determina‘ions could
be made, but the two ends of the line have been astronomically located, at Selkirk,
by Ogilvie and on the Chittenah Ly Allen, and it is probable that the location of in-
termediate points is not far out of the way.

We were fortunate in reaching Taral just as Nicolai was preparing for his semi-
annual trading trip to the coast. After a wait of four days we embarked in a large
skin canoe with Nicolai and a crew of ten natives. The passage down the river was
accomplished with comparative comfort, and the fourth day after leaving Taral we
were in the broad mud fluts of the Copper river delta. Nicolai intended going to
Eyak, where two salmon canneries are located on a narrow peninsula between
Copper river and Prince William sound, When within a few miles of that place
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we were met by @ native with the report that the Eyak eanneries had closed and the
traders had left. This report, which we afterwards found to be the invention of a
rival trader, tirned us back to the head of the delta and down one of the eastern
chanmnels fifty miles out of the way, and delayed our arrival at Eyak about four days.
From Eyak we were taken to Nutchek by Capt. Humphrey, superintendent of the
Pacific Steam Whaling Company’s salmon caunery, on the steam tug Salmo, but on
account of the delay in getting to Eyak we missed the August mail steamer by
twelve hours and were obliged to wait a month for the September steamer. We
were most hospitably entertained by Capt. Humphroey, so that our detention was
rendered far from unpleasant, and opportunity was afforded for making some geo-
logical observations about Prince William sound.

Returning to Nutehek September 19, we sailed from that place two days later by
the mail steamer Elsie and after a somewhat stormy passage reached Sitka four days
later. We made close connections there with the steamer Merico for Puget sound,
and October 8 landed at lect-)uver, British Columbia. I returned at once to the
east and reported at Washington, October 21, 1891.

Work in western Tennessee.—For two years Prof, J. M. Safford, of
Nashville, Tennessee, has devoted the summer months to a special
study of the Wells Creek basin, a distriet characterized by a peculiar
quaquaversal uplift whereby the older formations are brought to the
surface at a point remote from all other outecrops. This year a small
amount of supplementary tield work has been done and a report has
been prepared which is now nearly ready for publication.

Work in Connecticut.—For many years Prof. William M. Davis, of
Cambridge, Massachusetts, has given attention to the structure of the
Newark or so-called Triassie rocks of the southern portion of the Con-
necticut valley, and an important contribution made by him to the
theory of their structure was published by the Geological Survey in
the Seventh Annual Report. As soon as the necessary topographic
sheets were available it was arranged that the mapping of the Newark
areas in Connecticnt be executed under Prof. Davis’s direction, and the
work has now been carried on for two summers with the aid of a num-
ber of temporary assistants. The organization of the corps and the
progress of the work are set forth in the following extract from a re-
port by Prof. Davis:

The work prosecuted during the last year is based on my personal study of the
region in the summer of 1882, when I first learned clearly the character of the prob-
lems involved in its structure.

After an intermission of two years, field work was resumed in successive sum-
mers, with the assistance of Mr. C. L. Whittle, student in the Lawrence Scientific
School of Harvard University. In the absence of topographic maps, attention was
then given chiefly to the determination of the extrusive and intrusive origin of the
trap sheets which form ridges by whicli the valley lowland is ipterrupted, and to
the location of various fault lines, by which its monoclinal structure is dislocated.
The results thus gained have been reexamined in the Meriden region in minute de-
tail during the successive sessions of the Harvard summer school of geology, which
has found this district a most instructive field for study. The close attention thus
given by various observers under my direction to one of the most characteristic
parts of the Triassic area has been of much importance in securing eritical consid-
eration of the morc theoretical results of my field work.

In the summer of 1890 the topographic map of Connecticut was sufficiently ad-
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vanced for use as the basis of areal geological work, to which my chief carc has
been devoted since then. The New Haven region was mapped by Dr. E. O. Hovey,
graduate student of Yale university; the isolated Woodbury-Southbury district was
examined and mapped by Mr. H. L. Rich, graduate of Wesleyan university; and
the Meriden region by Mr. J. H. Merrill, former student of our summer geological
school. During the summer of 1892, areal work was extended over the Hartford
and Granby sheets of the state map by Mr. H. B. Kummel, former member of the
summer geological school; and the Middletown sheet was placed in charge of Prof,
W. N. Rice, of Wesleyan university. The areal work, thus well advanced, will be
completed during the present season.

The introduction of paleontological evidenee in corroboration of structural indica-
tions regarding the succession of the several members of the formation, and of the
division of the whole series into blocks by obligue faults, was made in 1890, when I
secured the assistance of Mr. 8. W. Loper, of Middletown, Connecticut, in the ex-
ploration of certain belts of black shales, containing 1mpressions of fish and plants.
This work was continued in the snmmer of 1891, and I believe that we have now ex-
amined all the accessible outcrops of these shale belts. As a result, a large collec-
tion of fossil fish and plants has been brought together, and while it may not be
richer in species than other collections hitherto made, I believe it to have a greater
paleontological value, inasmuch as all the specimens that it contains are definitely
referred to certain horizons in the formation, instead of being vaguely associated
with the formation as a whole. The collection is now deposited in the National
Museum, at Washington, awaiting examination by specialists. '

The various results thus gained in all the previous scasons of exploration have
been charted on a single sheet during the last winter by Mr. L. 8. Griswold, gradu-
ate student in Harvard college. The general view thus secured is fertile in the pro-
duction of new suggesti(ins concerning the interpretation of the strueture of the
formation, leading to the recxamination of certain eritieal points. Chief among
these are the nature of the castern and western boundaries of the formation, the
extension of the oblique faunlt lines into the crystalline areas cast and west, and the
special Jocation of certain disputed fault lines at points of peculiar complication.
I have placed this task of review in Mr. Griswold’s hands, and he has pursued it in
the field for several months of the current year. The results that he has gained
concerning the eastern boundary of the Triassic formation have been especially
novel and interesting.

My own field work for the last year has been limited to the supervision of the
assistants above named.

Work in Arkansas.—In cooperation with the state geological sur-
vey of Arkansas, a special investigation was made of the Eocene forma-
tions of that state for the purpose of correlating them severally with
the Eocene formations of the Gulf states. The expense of this work
was shared by the state survey and the national Survey, and it was
executed by Mr. Gilbert D. Harris, assistant paleontologist, who was
detailed by the paleontologic branch for that purpose. The field
work, which occupied the months of November and December, 1891,
and January, 1892, included supplementary determinations of strati-
graphic sequence in Arkansas and the collection of numerous fossils
for comparative study. The office work, consisting chiefly of the ex-
amination and comparison of fossils, is being carried on as work of the
paleontologic branch.

Underground temperatures.—As described in my last report, a well
bored near Wheeling, West Virginia, in unsuccessful search for bit-



96 ADMINISTRATIVE REPORTS BY

umens or brine, was carried to a depth of 4,771 feet, and then placed
at the service of the U. S. Geological Survey for the purposes of science.
Below the depth of 1,500 feet the well traverses dry rock, in which the
distribution of heat is independent of aqueous circulation. All veins of
water at higher levels are excluded by an effectual casing, so that the
natural distribution of heat in the rock is not disturbed by movements
of water in the well, and the most serious difficulties nsually encountered
in temperature observations are absent, As the well penetrates hori-
zontal strata in a region exempt from orogenic deformation, it may be
assumed that the sequence of temperatures in the lower portions of the
well is free from dynamie intlnences and represents purely the phenom-
ena of outward conduction of the nucleal heat of the earth. The well,
therefore, affords an unusually favorable opportunity for the determi-
nation of subsurface temperatures. In the last fiscal year Mr. William
Hallock, detailed for the purpose from the Division of Chemistry and
Physics, made a preliminary series of determinations, and had returned
to the field with improved apparatus for final work before the begin-
ning of the fiscal year. Ilis observations were completedin July, 1391,
and inchuded repeated determinations of temperature at intervals of
about 125 feet from top to bottom of well. By reason of the peculiar
local conditions and of the skill and care with which the work was
executed, it is believed that his results constitute the best series of
determinations of underground temperatures yet obtained. But while
the work was thus eminently successful, the scientific harvest which the
locality seemed to offer was not fully gathered. Had the observations
discovered a uniform rate of temperature change at all depths their
ineaning would be unequivocal, but it was found that therate of tempera-
ture increase itself increased with depth, and the question remained
whether this progressive change expresses a general law of subsurface
temperatures or is a local phenomenon dependent on inequality in the
conductivity of the rocks penetrated. Tor this and other reasons, it
- appeared desirable that the well be deepened and the series of observa-
tions on temperatures and associated rocks carried farther. In the
original boring of the well, by the Wheeling Development Company, the
economic quest was abandoned at a depth of 4,100 feet, but the work
was continued to a further depth of 370 feet in the interest of scientific
investigation. It was then stopped because the machinery employed
was not adapted to deeper work, but so great an interest had been
developed in the scientific results which might acerue that public-
spirited citizens of Wheeling agreed to incur the expense of carrying
the bore to a depth of 6,000 feet if the necessary apparatus could be
otherwise furnished. Unfortunately all attempts to secure the funds
necessary to reequip the well have thus far proved unsuccessful. A
second deep well at Radford, West Virginia, penetrating an entirely
different series of strata and reported to be practically dry, was kindly
placed by its owners at the service of the Geological Survey, and an
attempt was made to repeat there the series of temperature determina-
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tions obtained at Wheeling. But unfortunately the measures taken to
prevent the access of water to the well were inadequate, and its con-
dition did not permit satisfactory work. A preliminary statement of
the results obtained at Wheeling was published in the American
Journal of Science for March, 1892, and a full report is in preparation-

Geologic correlation.—The Division of Geologic Correlation was tem-
porarily constituted of a number of paleontologists and geologists of the
Survey for the purpose of assembling the published and unpublished
data for the correlation of American formations one with another and
with standard formations of other countries, and for the further pur-
pose of discussing from the American standpoint the principles of ge-
ologic correlation. In addition to this literary work, and for the pur-
pose of rendering it more effective, most of the collaborators visited
typical localities with which they were personally unacquainted. The
field work, the labor of compilation, and the preparation of reports
were chiefly accomplished in preceding years, and the present year has
been devoted mainly to publication. The reports constitute a portion
of the series of bulletins of the U. S. Geological Survey, and are num-
bered in consecutive order, beginning with 80. The following have ap-
peared during the year:

Bulletin No. 80. Correlation Papers, Devonian and Carboniferous, by Henry Shaler

Williams, pp. 279.
Bulletin No. 81. Corrclation Papers, Cambrian, by Charles Doolittle Walcott, pp.

447.
Bulletin No. 82. Correlation Papers, Cretaceous, by Charles A. White, pp. 273,
Bulletin No. 83. Correlation Papers, Eocene, by William Bullock Clark, pp. 173.
The following are in press:

Bulletin No. 84. Correlation Papers, Neocene, by William Healey Dall and Gilbert
Dennison Harris.

Bulletin No. 85, Correlation Papers, Newark System, by Israel Cook Russell.

Bulletin No. 86, Correlation Papers, Archean and Algonkian, by Charles Richard
Van Hise.

Bulletin No. 88, on the Pleistocene, is to be written by Prof. T. C.
Chamberlin, but he has been unable as yet to find the time necessary
for its preparation. Bulletin No. 89 will contain an annotated catalogue
of American formation names by Mr. W. J. McGee. Its preparation,
which was begun before the constitution of the Division of Geologic
Correlation, has been somewhat advanced during the fiscal year, and,
now that the data assembled by the other essayists is fully available,
will be rapidly pushed to completion. The series of essays thus com-
pleted or in preparation covers the entire range of American for-
mations, excepting those of the Jura-Trias and of the Silurian. In the
original plan the Jura-Trias was assigned to Mr. Russell, but it was
afterwards decided to take advantage of exceptional opportunities for
geologic exploration in Alaska and detail him to that work. The
scope of his research was for that reason restricted to the Newark for
mation, the sole easternrepresentative ofthe Jura-Trias. The Jura-Trias
of the West exhibits greater variety of sedimentation and has been ob-

13 GEOL——T7
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served through a vast range of country, but it has yielded so few col-
lections of fossils that the data for correlation are meager, and partly
for this reason the work of the division will be closed without under-
taking its discussion. The Silurian was assigned, together with the
Cambrian, to Mr. Walcott, and the collation of data was begun by him,
but the double field was found so large that it seemed advantageous to
restrict his attention for the time being to the Cambrian. When this
decision was reached it was impracticable to assign the Silurian to
another, and its consideration was set aside with the understanding
that it would constitute a future study by Mr. Walcott in connection with
the regular work of his division.

Duties connected with the general work of the branch have left me
little time for personal work in the field, but two brief excursions were
made. A short time was spent in July in the continuance of astudy
in the Finger lake district of western New York of preglacial or
interglacial drainage in relation to the sculpture of the land by the
great ice sheet, ILater in the season an examination was made in
Arizona of a peculiar erater which had attracted attention by reason
of the discovery in its immediate vicinity of numerous masses of me-
teoric iron. As the crater is not constituted of voleanic rock it was
thought that its origin might be independent of volcanic action, and it
seemed possible that it had been caused by the impact of a large mass
of meteoric iron of which the discovered bodies were fragments. TIn
such case the mass producing the crater would lie in the earth at some
point beneath the cavity, and its presence should be detectable by means
of local magnetic phenomena. In order to test the matter I secured
the cooperation of Mr. Marcus Baker, general assistant of the Survey,
who had previously conducted magnetic observations of precision. In
his company and with the necessary apparatus I proceeded to Flag-
staff, Arizona, where a.camping outfit was secured, and thence to the
crater, which is locally known as Coon butte. Two weeks were occu-
pied in the topographic, geologic and magnetic survey of the butte
and vicinity, and a similar period was afterwards spent in comparative
studies among the basaltic eraters covering the plateau about San
Francisco mountain. Certain rocks and meteoric specimens collected
inconnection with the fleld investigation were studied in the petrographic
laboratory by Mr. Diller and in the laboratory of the Chemical Division
by Mr. Melville. Other office work was performed in the same con-
nection, but time has not yet been found for the preparation of a final
report on the observations.

Herewith are submitted also the administrative reports of the several
chiefs of the geologic divisions.

Very respectfully, your obedient servant,
G. K. GILBERT,

Chief Geologist.
Hon. J. W. PowELL,

Director U. 8. Geological Survey.
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REPORT OF PROF. N. S, SHALER.

DEPARTMENT OF THE INTERIOR,
U. S. GEOLOGICAL SURVEY,
ATLANTIC COAST DIVISION,
Cambridge, Mass., June 30, 1892.

Sir: I have the honor to submit the following report concerning
the work done in the division under my charge during the year ending
June 30, 1892, The greater part of the work undertaken has been in
connection with the surface geology of New England. The field work
of twelve sheets of Lhis survey has been completed. Ot these, five arein
Connecticut, two in Rhode Island, and five in Maine. The sheets pre-
viously done in Massachusetts have been in good part revised and
adjusted, and the accompanying descriptions made ready for publica-
tion. The lenticular hills or dramlins which occur in Massachusetts
have been delineated in the greater part of the district east of the Con-
necticut river. In this work I have been assisted by Messrs. R. E.
Dodge, L. H. Davis, C. R. Bastman, E. T. Brewster, J. H. Ropes, and
G. H. Barton. The last named gentleman has had sole charge of the
work upon the drumlins. Messrs. J. E. Spurr and R. Macallister
served as field assistants.

The ficld work, other than that of a revisionary nature, was as far as
possible done with the photographs of the plain table sheets of the
topographical survey in hand. An effort has been made to correct
any errors which might appear in these sheets and to transmit the
revised maps to the Washington office in time for them to be used be-
fore the plates are engraved. Experience has shown that no additional
time is necessary for this critical work.

‘Work on the bed rocks of the Narragansett basin has been under the
immediate charge of Mr. J. B. Woodworth. He has received some as-
sistance from Mr. J. R. Finlay and Mr. H. Landes During the year
the task of interpreting the succession of the rocks in this field has
been continued by Mr. Woodworth, and the results appear to indicate
that the succession of the strata is now determined. Therelations of the
granitic rocks which border the basin and lie within it, to the stratified
deposits have been determined. The areal work has been done on about
one-half of the basin. During the winter Mr. Woodworth has been en-
gaged in petrographic studies on the stratified and intrusive rocks of the
western side of the basin, the object being to determine the points neces-
sary for the stratigraphic work. Mr. G. L. Collie, acting as volunteer
assistant, has prepared an elaborate memoir on a difficult part of this
field contained within the limits of Connanicut island. This work will
be embodied in the forthcoming report.

Mr. Woodworth has also done some work of an incidental nature in
Cambridge and the neighboring towns. This has resulted in the dis-
covery of a small but distinct fauna in the argillaceous rocks of this
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vicinity which have hitherto yielded no fossils though they have long
been the subject of study.

A paper for this annual report, entitled the Geological History
of Natural Harbors, has been transmitted to your office. A paper on
the agricultural uses ot New England fresh-water swamps and marine
marshes has been published by the Massachusetts State Board of Agri-
culture. A memoir on the Boulder Train from Iron Hill, Cumberland,
Rhode Island, has been communieated to the memoirs of the Museum
of Comparative Zoology, at Cambridge, Massachusetts. The above
named papers are by myself. Mr. Woodworth has published a paper
embodying work of the survey in the American Geologist entitled
“On the Occurrence of Erratic Cambrian Fossils in the Neocene Gravels
of the Island of Marthas Vineyard.”

During the winter of the present fiscal year I made a journey south-
ward along the coast line to central Florida in order to obtain data
which have been embodied in the above mentioned report on harbors,
In the course of this journey I made some studies upon the pebble
phosphates of the district west and south of Tampa the results of
which were communicated to Mr. Geo. H. Eldridge, geologist of the
survey in charge of that field.

Very respectfully, your obedient servent,

N. 8. SHALER,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.

REPORTS OF MR. RAPHAEL PUMPELLY.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DIVISION OF ARCHEAN GEOLOGY,
Dublin, N. H., June 30, 1892,

Str: I have the honor to submit the following administrative report
as to the work of the Archean Division during the year ending June
30, 1892

The field work was distributed through central and western Massa-
chusetts, northern Connecticut, eastern New York, and central Ver-
mont. Prof. Emerson was employed in working out the structure and
in mapping the areas of crystalline rocks, covered by the Sandisfield
and Granville (Massachusetts) sheets, and by the Granby and Tolland
sheets in Connecticut. His temporary assistants were Mr. Joseph H,
Perry, Mr. William Orr, and Mr. Fred A. Peck. Mr. Perry was em-
ployed in mapping the geology of the Blackstone and Franklin sheets,
and Mr. Orr in tracing and mapping the limestone bands in the Haw-
ley, Greenfield, and Northampton areas, and Mr. Peck in mapping the
geology of the Granville (Massachusetts) and Granby (Connecticut)
sheets. During the winter Prof. Emerson was employed in office work
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upon the geology of the following sheets in Massachusetts: Beckit,
Hawley, Chesterfield, Granville, Greenfield, Northampton, Springtield,
‘Warwick, Belcher town and Palmer,

Mr, Dale completed the study of the structural geology of the area
covered by the Berlin sheet (New York) and also finished the geologi-
cal map and cross sections of that sheet. He then undertook the
study of the structural geology of the valley of Vermont, south of
Rutland, which he continued successfully as far as seemed to be proper
in the absence of topographic maps. During the winter, Mr. Dale was
occupied in the office in drawing the maps and cross sections of the
Berlin sheet, and of the area studied by him in Vermont. Mr. Whittle,
temporarily assisted by Mr. Vea, was employed in continuing the study
of the structure of the central range of the Green mountains in cen-
tral Vermont, and in tracing the boundaries and varying phases of the
crystalline rocks across this axis. Through the winter Mr. Whittle
was occupied in petrographic work upon the material collected in Ver-
mont. Mz, William H. Hobbs was employed during July, August, and
September, on the areal and structural geology of the southern half of
the Sheffield sheet in southwestern Massachusetts, including Mount
Washington. Mr. Aug. F. Foerste was employed during part of the
season with Mr. Dale in central Vermont.

Besides my administrative work, I have devoted much of my time to
a general study of the metamorphic areas of the country to aid me in
interpreting and correlating the results obtained in the different parts
of the field assigned to me.

The classification of the pre-Cambrian rocks of North America rests
largely upon the studies of the earlier Canadian geologists in Canada.
Partly on this account, and partly because the Canadian areas are con-
tinuous into the United States, I made,in company with Prof. Van Hise,
several extended excursions, at my own expense, through the typical
areas of Canada. We studied Logan and Muarray’s original Huronian
localities north of Lake Huron, and those of the so-called Laurentian
limestones in Quebec. From these excursions I obtained information
which will have much value in interperting the Green mountain geology.

The object I have kept in view has been the production of a geologi-
cal map of western New England. The rocks of this region are highly
metamorphosed and change from one area to another in character and
appearance. The structural geology is very complicated and fossils are
exceedingly difficult to find. In order to get a basis for correlating these
rocks among themselves, and determining their position in the geologi-
cal scale, it was necessary to work out the structure of the Green
mountains which stand between the fossiliferous rocks of New York and
the crystalline schists of New England. For this special structural
study two broad belts were selected, one extending from the Connecti-
cut river across Hoosac mountain,in Massachusetts, to the Hudson
river; the other from the Connecticut river across central Vermont to
the crystalline rocks of Lake Champlain. The results obtained from
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this structural work are highly satisfactory, and have shown that it is
possible both to correlate the crystalline schists within their own areas
and to determine their ages. Were this not so it would not be possible
to make a geological map of New England that would show other than
lithological distinctions.

From the results obtained already we have been able to color the atlas
sheets of Massachusetts and to begin upon those of Connecticut.

The following papers, based chiefly on the work of the division, have
been published by its members during the year:

Observations upon the structural relations of the Upper Huronian, Lower Huro-
nian, and Basal Complex on the north shore of Lake Huron, by Raphael Pumpelly
and C. R. Van Hise. Am. Jour. Sci., 3d ser., vol. Xxvui11, pp. 224-232, March, 1892,

The Greylock Synclinorium, by T. Nelson Dale. American Geologist, vol. v, pp.
1-7, July, 1891.

Plicated cleavage-foliation, by T. Nelson Dale. Am. Jour. Sci., 3d ser., vol. XLIII,
pp. 317-319, April, 1892

Proofs that the Holyoke and Deerfield trap sheets arc contemporancous flows and
not later intrusions, by B. K. Emerson. Am. Jonr. Sci., 3d ser., vol. XLi1I, pp. 146—
148, February, 1892.

A paper on “The Rensselaer Grit Plateaun,” by T. Nelson Dale, ap-
pears in the present volume. A memoir on the ¢ Geology of the Green
Mountains in Massachusetts,” by Raphael Pumpelly, J. E. Wolff, and
T. Nelson Dale, is in the hands of the Public Printer, and will consti-
tute Monograph XXITI of the Survey. A paper has also been prepared
by Mr. Dale on “The Structure of the Ridge between the Green Moun-
tains and the Taconic Range in Vermont,” and will soon be offered for
publication as a bulletin of the Survey. The material is all collected
for the geology of western and central Massachusetts, including Wor-
cester county, and rough drafts have been made of the corresponding
atlas sheets. They need now only the revision made necessary by the
general progress of the work.

T have the honor to be, sir, your obedient servant,
RAPHAEL PUMPELLY,
- Qeologist in Charge.

Mr. G. K. GILBERT,

Chief Geologist.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
NEW JERSEY DIVISION,
Dudblin, N. H., June 30, 1892.

S1R: I have the honor to submit the following report for the New
Jersey Division for the year ending June 30, 1892:

The work was intrusted to the immediate care of Mr. J, E. Wolff, with
Mr. R. S. Tarr as assistant. Mr. L. G. Westgage was employed during
the field season and part of the winter, and Dr. Aug. F. Foerste for a
month in the autumn, and Mr. Harry Landes during June, 1892,
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In the beginning of the year Dr. Wolft made a reconnoissance of the
highlands of New Jersey and New York, and devoted the rest of the
season to the detailed geological mapping of the area between Hibernia
and Denmark, in Morris county, and extended this work during the
spring of 1892 to Dover.

Mr. R. S. Tarr has done a considerable area of the map from the
western border of the highlands at Andover, New Jersey, eastward to
Lake Hopatcong, in Sussex and Morris counties. Mr. Westgage was
employed during the season of 1892 on areal work in the northern end
and slopes of Jenny Jump mountain, in Warren county, in the sonthern
part of the state, and during June of the present year, began areal work
at Midvale, on the northeast edge of the highlands. Dr. Foerste exam-
ined the sandstones and limestones along part of the western edge of
the highlands for fossils, and some of the narrow bands of stratified
rocks within the belt. e aided the general work by finding about
six new localities of fossils.

The office work consisted in the working up and plotting of the field
notes and study of the specimens. About 800 thin sections were
studied under the microscope and the results used in coordinating the
field observations.

Substantial progress was made in the beginning of the areal geology
and in becoming acquainted with the problems in this difficult region of
crystalline rocks.

During the year Mr. Tarr has published a paper based upon obser-
vations made during his connection with the Atlantic Coast Division.
It is entitled “The Central Massachusetts Moraine,” and appeared in
the American Journal of Science, 3d ser., vol. XL111, pp. 141-145, Feb-
ruary, 1892.

I have the honor to be, sir, your obedient servant,
RAPHAEL PUMPELLY,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.

REPORT OF MR. W. ]J. McGEE.

DEPARTMENT OF THE INTERIOR,
U. S. GEOLOGICAL SURVEY,
PoromAc DIVISION,
Washington, D. C., June 30, 1892,
Sir: I have the honor to submit the following report of operations
in the Potomac division during the fiscal year closing to-day:

PLAN OF WORK.

The field of the division, originally the District of Columbia and
contiguous territory, and later the coastal plain in the middle Atlantic
slope, has been gradually extended over the entire coastal plain prov-
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inee of southeastern United States, 1. e., the low-lying zone of little dis-
turbed clastic deposits extending from Sandy Hook to the Rio Grande,
with a width ranging from 10 to 300 miles. The zone is a geologic
unit. Throughout it the formations are so closely related in character
and genesis as to demand general reconnoissance as a basis for loeal
study. Certain conditions require the extension of research into cor-
relative areas of degradation (i. e., the Piedmont and Appalachian
zones), and moreover the operations of other divisions are extended
into the coastal zone, notably in Florida and among the tidal marshes;
and accordingly the definition of the field work is less trenchant thau
that of the natural province.

Early studies by states and private individuals give general infor-
mation concerning the structure and other characteristics of the prov-
ince, and this information has been supplemented by reconnoissance of
the entire province and detailed studies along certain lines; and a
general plan of work has been framed to fit the natural conditions and
meet the industrial needs of the province. This plan has been set forth
in some detail elsewhere,! but requires summary statement as a basis
for the report of operations carried forward in aceordance with it.

The coastal plain is built up of a series of unconsolidated deposits of
sand, clay, silt, glauconite, loam, gravel, ete., either separate or com-
bined in various proportions. The contigunous formations are parted
sometimes by transitional beds, more frequently by uncomformities rep-
resenting ancient land surfaces with attendant soil and surface erosion.
Some of the formations are characterized by distinetive assemblages of
the fossil remains of ancient life; and, most important of all, each for-
mation is characterized by fairly constant features of composition and
structure which affect the fertility and other properties of soils derived
therefrom, and which fix the value of the deposit as a source of natural
fertilizers, brick and pottery clays, molding and building sands, ochres,
iron orcs, lignites, infusorial powders, gravel for road mecterial, or
other resources. Now each formation is fairly uniform in composition
and structure, and so in actual industrial value throughout its area,
and in this way the formation, defined by physical characters, becomes
the most useful unit of classification; it is indeed the industrial unit.
Moreover, each formation, whether of coarse waterial or fine, of chemie
precipitates or mechanical sediments, or of diverse materials, represents
the product of certain processes or agencies, which may commonly be
inferred, and so it becomes a definite genetic unity which must be set
apart as a basis for geologic history. Iurthermore, each formation and
each unconformity between formations is arecord of relative position of
seaand land, and thus the formation becomes a unit of geographic devel-
opment or continental evolution. Finally, the-recognition of the mode

' The Lafayette Formation, 12th Ann. Rept. U. 8. Geol. Survey,- 1892, p. 380 et seq.
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of genesis of each formation, and of the geographic condition which it
represents, gives a means of correlating exposures at widely separated
points more trustworthy for this provinee at least than any other
ever devised, and in this way renders the succession of coastal plain
deposits an easily read record of the evolution of a tenth part of the
continent, a fifth of the country. So an essential feature of the plan of
work consists in a classification adapted at once to industrial needs and
scientific ends.

The methods of work in the division are determined chiefly by the
fundamental plan; subordinately by a variety of conditions. A general
reconnoissance has been carried over the province, and a number of
sections through it have been worked out with the view of ascertaining
the extent and relations of the different formations. Later certain for-
mations were taken up for moderately detailed study and monographic
description, and in the portions of the province covered by topographic
surveys the areal distribution of the different formations has been or
is being worked out in detail. Thus far it is possible to map the wide-
stretching formations of the province (at least two of which extend from
the Raritan to the Rio Grande) only in general and preliminary terms,
and final monographs can be prepared only after the detailed studies
and local maps are completed; but since it is found that monographic
description is of great and nearly indispensable use in mapping, the
two lines of work are carried forward together as nearly as may be.
Expediency, however, demands the advancement soiaetimes of one line,
sometimes of the other; thus the Lafayette formation has been mono-
graphed in general terms for the entire coastal plain, while in the
middle Atlantic slope mapping is extended to formations of unknown
extent and uncertain genesis. -

PERSONAL WORK.

The months of July and August were spent chiefly in the office in
routine administrative work and in revising proofs of lithographs. Some
field work was performed during both months in reviewing Mr. Dar-
ton’s areal studies in the District of Columbia, Maryland, and Virginia,
and during August in examining, in company with Prof. Salisbury, the
northern extension of the Columbia formation and its transition into
prewmorainal drift.

On September 5 1 was joined at Grand Junction, Tennessee, by Dr.
E. W, Hilgard, Dr. E. A. Smith, and Prof. J. A. Holmes, of this divis-
ion, Mr, Lester F. Ward, of the paleontologic branch, and Mr. R, T.
Hill, temporarily connected with that branch, and Prof. James M. Saf-
ford, state geologist of Tennessee; and with this party proceeded to
review the field work of the preceding season on the Columbia, Lafay-
ette, and associated formations in western Tennessee, Mississippi and
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Louisiana. Special studies were made at Grand Junction, Memphis,
Ripley, Curve, and Randolph, Tennessee; Holly Springs, Oxford,
Natchez, Ellis Cliffs, and Fort Adams, Mississippi; and Bajou Sara
and Port Hudson, Louisiana. Messrs. Ward and Hill made small
but representative collections of fossil plants at various localities; Dr.
Hilgard made a considerable collection of materials representing the
Neocene and Pleistoeene deposits of the region for chemic¢ and micro-
scopie examination; while Dr. Smith and Prof. Holmes extended their
acquaintance with the somewhat variant, yet surprisingly consistent,
characters of formations already under study in a different part of the
province; and the joint work did much to harmonize views concerning
the origin, relations, and characteristics of the Columbia and Lafayette
formations. The study of these formations is of special importance in
this region, particularly in upland Mississippi, where sometimes one,
sometimes the other, constitutes the land surface; the soils derived from
them are of unequal value, and each is adapted to distinct crops and
special modes of tillage; and they are differently affected by old-field
erosion, which has already wrought lamentable destruction in different
portions of the coastal plain, and is progressing with ever-increasing
rapidity. There is no portion of the province in which research con-
cerning the character and distribution and the industrial excellencies
and defects of the formations is more urgently demanded.

Prof. Safford proceeded only as far as Oxford, Mississippi, and the
party divided at New Orleans; Prof. Holmes repairing with Dr. Smith
to Tuscaloosa, Alabama, where he extended his comparative studies;
Dr. Hilgard returning to his laboratory at Berkeley, California, to begin
examination of his materials; and Mr. Ward, Mr, Hill, and myself
proceeding to Texas for the purpose of extending the reconnoissance
of the coastal plain to the international boundary. Special studies
were made at San Antonio, Laredo, Corpus Christi, Austin, Belton,
Dallas, and Texarkana; and on the return trip the study was extended
into southwestern Arkansas, notably at Nashville, Center Point, and
Arkadelphia. Throughout great assistance was rendered by Mr, Hill,
and much information was gained through Prof. Ward’s familiarity
with the fossil plants found in certain formations. Both the Columbia
and Lafayette formations were traced to the Rio Grande, and data re-
lating to their physical and other characters and to the local features
of distribution were collected. Important data relating to several
other formations, notably the Trinity (the southwestern equivalent of
the Potomae formation), were also obtained. About themiddle of Octo-
ber I returned to Washington, leaving Messrs. Ward and Hill in the
field.

The period from the middle of October to the middle of December
was spent chiefly in the office in digesting the data collected in the
field and in routine administrative work, as well as in revising proofs



M'GEE.] THE HEADS OF DIVISIONS. 107

of text, cuts, and plates for the twelfth annual report; also in revising
from time to time proofs of lithographs for the Eleventh Annual Report.
Some time, however, was speut in the field, chiefly in the vicinity of
‘Washington, reviewing Mr. Darton’s excellent areal work.

About the middle of December I repaired to Columbus, Georgia, to
Jjoin Profs. Chamberlain and Salisbury in a study of typical coastal
plain localities. With these gentlemen I proceeded thence to Mont-
gomery and Tuscaloosa, Alabama, and to Meridian, Natchez, and other
points in Mississippi, leaving them at Natchez near the end of the
month to extend their journey into Louisiana, while I returned to
Washington. This journey resulted in detailed notes, sketches and
photographs, and in general additions to knowledge concerning a
specially significant portion of the province.

The first quarter of the calendar year was spent chiefly in the office
in revising proofs of a paper in the Twelfth Annual Report and litho-
graphs for both the eleventh and the twelfth, in indexing the papers in
the latter, and in continuing the collection of material for the Thesaurus
of American formations and the revised edition of the geologic map of
the United States; and during this period, as well as during April,
occasional trips were made in the field, chiefly in portions of Maryland
and Virginia contiguous to the District of Columbia. A considerable
part of May and part of June were devoted to completing and placing
in the hands of the engravers the base for a geologic map of New York
and in gathering additional data for the geologic impression. This work
involved journeys to New York city and Albany. Meantime work on
the Thesaurus and the revised geologic map of the United States was
carried forward and a number of field journeys were made chiefly for
the purpose of reviewing previous work.

WORK OF MR. N. H. DARTON.

Areal surveys.—Seven .months were devoted to ficld work in contin-
uing the delineation of the areal distribution of the Cenozoic and Mes-
ozoic formations of eastern Virginia and Maryland. Detailed studies
in this portion of the coastal plain have now been carried over the
entire area, mapped topographically, and been provisionally extended
beyond the limits of the topographic maps in eastern Virginia. In
addition, reconnoissance work has been extended over the greater part
of Delaware and the “Iastern Shore” of Maryland. The work has
resulted in the preparation of the following geologically colored atlas
sheets: The Washington (double) sheet and the Baltimore sheet, en-
graved and printed in small preliminary editions (both prepared in
conjunction with Dr. George H. Williams, by whom crystalline terranes
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were delineated); and the following sheets colored and many of them
reviewed ready for engraving:

Sheets. Scale. Remarks.
Fredericksburg.._................. 1:125,000 | Incloding a small area of erystalline rocks.
MoODtIOSS . .o oeee e 1 : 62,500
Piney point ... 1 : 62,500
Point ! ookout............... 1 :62,500
Wicomico ......_..c.oooia... 1 : 62, 500
Leonardtown . 1 : 62,500
Brandywine .._.... ... ..o....... 1 : 62,500
Prince Frederick . ... ... ... ... 1 : 62,500
Owensville ... ... .. ._...... 1 :62,500
Bloodgoods . ._..........._......... 1 : 62,500
Sharps Island . 1 : 62,500
Drum point ..........ol.. 1 : 62,500
Anmapolis ... ..o.o..... 1 : 62,500
Northpoint . ..o 1 : 62,500
Relay..ooommieni e 1 : 62, 500 Crystalline terranes delineated by Dr. Williams.

Field work is practically completed also in the areas covered by the
Mount Vernon, Laurel, and Gunpowder sheets, but these are awaiting
review and the completion of Dr. Williamns’s work on the crystallines.
The total area mapped during the year and either engraved or ready
for engraving is approximately 6,000 square miles.

In addition detailed surveys have been practically completed over
an area of 6,000 square miles chiefly beyond the limits of the topo-
graphic surveys in eastern Virginia, thongh a small amount of field
and office work will be required before engraving,.

The distribution of these areal surveys is shown graphically in the
accompanying PL 11.

The areal surveys of the year have yielded important data relating
to the distribution and character of the several structural units devel-
oped in this portion of the coastal plain, and have resulted incidentally
in better definition of several of these formations; accordingly the
value of the results is not to be measured simply by the area covered—
this is a key area, selected largely because of its representative char-
acter, and the structural and other relations determined within it give
a basis for extending operations both northward and southward.

Collateral researches.—During the entire period of field work much
attention was given to the collection of data relating to the economie
resources of the region; the distribution of the glauconitic sands (or
greensand marls) was studied, and samples were taken from various
points with a view to determine their absolute and relative value as
fertilizers; the brick and pottery clays were examined as to character
and distribution; fuller’s earths, ochers, iron ores, glass sands, polish-
ing materials (infusorial earths), building stones, etc., were examined,
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and their economic value and availability were carefully studied with
a view to early publication. The mineral glauconite (the silicate of
potash and iron constituting the fertilizing elements of the greensands)
was a subject of special investigation. This material is an important
constituent of several formations of the coastal plain and is known in
many -other countries; yet its origin and laws of distribution are
unknown. Extensive collections of the material were made in New
Jersey, Maryland, and Virginia, and a part of these have been studied
microscopically and chemieally. This investigation is far from com-
plete, yet promises to throw light on the important economic and scien-
tific questions involved in this obscure deposit.

Fossil discoveries.—Certain of the coastal plain formations, notably
the Columbia and Lafayette, are of littoral character, and hence are
practically unfossiliferous. Theinterest and importance of fossils vary
inversely with abundance, and the finding of fossils in these practically
barren formations has long been earnestly desired. One of the re-
sults of the year’s work was the discovery of fossils in the Lafayette
formation near IHeathsville, Northumberland county, Virginia.

The prevailing erystalline rocks of the Piedmont Zone have suffered
alteration to such extent that they are even poorer in traces of past
life than desposits of the coastal plain. 1t is accordingly of special in-
terest to note the finding of highly organized fossils at Arvon, Buck-
ingham county, Virginia, during the present season, in roofing-slates
hitherto commonly referred to the Archean.

Office work.—Some four months were spent in the office, chiefly in
bibliographic work. The Record of North American Geology for
1891, which is now in press, was prepared, and the proofs of the pre-
ceding record were revised. In addition, work has been continued on
an Author’s Catalogue of Papers Relating to North American Geology
(1790 to 1892), commenced some years since, and now nearly completed.
The Stanton atlas sheet, geologically colored during previous years,
was revised, and the explanatory text thereof was written. In addi-
tion the various notes relating to the scientific and economic aspects of
the coastal plain were digested and systemized for future use.

Work in New York.—The entire month of June was occupied in a de-
tailed reconnoissance of an area of 1,000 square miles, centering about
Oneonta, New York, made for the purpose of delineating the forma-
tions on the forthcoming geologic map of that state. The preliminary
copy of the map was incomplete in several areas, one of the largest of
which was that about Oneonta, a puzzling region in which the distinc-
tive sandstones and shales of the Catskill formation grade by transi-
tion and interleaving into the Chemung and Portage rocks of central
New York. Thereconnoissance was eminently successful, and resulted
in determining the terranes of the several formations in such manner as
to permit the extension of geologic colors over the entire area.
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WORK OF PROF. JOSEPH A. HOLMES.

Prof. Holmes continued his examinations of the coastal plain for-
mations at intervals thronghout the year. Early in the year he partici-
pated in the joint reconnoissance in Tennessee, Mississippi, and Louisi-
ana, and afterward extended his studies through Alabama and Georgia.
Subsequently a series of overland journeys were made along the west-
ern or landward border of the coastal plain in North Carolina and
South Carolina, and a series of cross-section journeys were made along
the several lines of railway extending from this inland border to the
coast in both States; and in addition special examinations were carried
across the coastal zone along the Roanoke, Tar, and Cape IFear rivers.

The formations encountered in these journeys were the Columbia,
the Lafayette, several earlier Neocene, Eocene, and later Cretaceous
formations, and the earlier Cretaceous Potomac formation. These were

“studied as to their composition and characters, in their relations to
each other, and especially as to the physiographic conditions under
which the deposition of each took place, as well as the physiographic
conditions which existed during the several erosion intervals. With
reference to the latter problems but little has thus far been discovered
that is new in relation to the older formations; but the later formations,
chietly the Columbia and the Lafayette, have yielded more satisfactory
results. One of the most serious difficulties encountered in this region
is the separation of the last-named formations at such levels as might
be possible for both; but the results of recent studies on the Roanoke,
both above and below Weldon, where this difficulty was especially
marked, were eminently satisfactory, and gave criteria useful for the
discrimination not only on that river but in other portions of the Car-
olinas.

Progress has been made in the preparation of a memoir on the char-
acters and distribution of the Columbia, Lafayette, and associated
formations—the soil-makers of most of the coastal plain—in castern
North Carolina.

WORK OF DR. EUGENE A. SMITH.

After participating in the joint examination of the Colunbia and
Lafayette formations in the Mississippi embayment in September, Dr,
Smith proceeded to Tusealoosa, and from that point as a center ex-
tended observations upon these and associated formations along difter-
ent lines in the lowland portion of the State, and acquired data for
mapping considerable areas. During one trip he traversed the western
part of the Chattahoochee basin from Columbus to some distance below
Eufaula, collecting valuable information concerning the areal distribu-
tion, structural characters, and agricultural capabilities of the deposits.
Previously it was ascertained that the lower portion at least of the
Lafayette formation is phosphate-bearing in western Florida, and Dr.
Smith ascertained that it contains an element of phosphate of lime in
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southeastern Alabama, but thus far this fertilizing material has not
been found in sufficient quantity for extraction, though it increases
the agricultural value of the soils yielded by the formation in certain
localities,

A considerable part of the winter was spent in office and laboratory
work upon the data collected in the field, and a memoir embodying the
results of the work is approaching completion. When President Cham-
berlin, Prof. Salisbury and I traversed central Alabama in December,
Dr. Smlth JOIHGd us at Cottondale and piloted us to several typical
localities. During the spring fieldwork was resumed, and some time
was spent with Mr. Lester . Ward in detailed study of the Tusca-
loosa and associated formations, at several points in central Alabama,
for the purpose of collecting plant remains, and more clearly discrimi-
nating this formation on the eontiguous Eutaw formation as well as the
later deposits made up in part of Tuscaloosa materials.

WORK OF DR. WILLIAM B. CLARK.

‘With the beginning of the fiscal year a small allotiment was made to
Dr. William B. Clark for the purpose of commencing areal work in
peninsular New Jersey; in September, 1891, he began field operations.
The autumn was spent in a reconnoissance extending over a consider-

"able part of the peninsula, made for the purpose of discriminating the
struetural units of the area and developing a classification thereof in
accordance with the plan already stated. In the course of the recon-
noissance a series of sections was made at critical points, in order to
establish the sequence of the formations represented. This preliminary
work resulted 1n a tentative classification, which was adopted as a basis
for detailed work, in which it has thus far been found satisfactory. By
reason of exceptionably favorable weather field work remained practi-
cable nearly to the c¢lose of December, by which date Dr. Clark had
acquired a good general knowledge of the geology of the region.

In May detailed work was commenced on the New Brunswick and
Sandy Hook atlas sheets, and the area covered by them was surveyed
with care. Subsequently the surveys were carried into contiguous
areas. The formations of the Sandy Hook and Long Branch atlas
sheets have already been mapped. The New Brunswick sheet is prac-
tically completed and considerable portions of Asbury Park and Cass-
ville sheets are colored. Three shects are therefore in condition for
final review and publication.

Dr. Clark’s work was facilitated and greatly extended by the cooper-
ation of the State through Dr. John C. Smock, state geologist of New
Jersey.

WORK OF DR. EUGENE W. HILGARD.

Several of the formations found in that portion of the coastal plain
lying within the Mississippi embayment are poor in fossils and without
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distinetive structural features, so that their discrimination is difficult
and sometimes uncertain. With the view of establishing additional
criteria for diserimination, it was deemed necessary to make microscopie
and chemic examinations of the materials of some of these formations;
and by reason of his extended familiarity with both microscopie and
chemic work and his long acquaintance with the deposits of the Missis-
sippi embayment, Dr. Eugene W. Hilgard, of the University of Califor-
nia, was selected for the investigation. Early in the fiscal year he pro-
ceeded to the field; in September he joined in the field review already
noted and made extensive collections at various localities in Mississippi,
Tennessee and Louisiana, and these collections were afterward supple-
mented by materials collected from other portions of the coastal plain
and forwarded to him by Dr, Smith, Pror. Holmes and Mr. Hill,

After completing the field work Prof. Hilgard repaired to Berkeley,
California, and began the study of the collections, Considerable
progress was made, but by reason of his ill health the work has not yet
been completed.

WORK OF DR. GEORGE H. WILLIAMS,

By reason of administrative convenience as well as by reason of the
intimate relation between the contiguous geologic provinees, an investi-
gation of the Piedmont crystallines by Dr. George H. Williams has
been carried forward in this division. During the past year eminently-
satisfactory progress has been made in this investigation, upon which
Dr. Williams reports as follows:

Field work.—The field work has been pursued with two distinet objects, viz: arzal
mapping of atlas sheets and the study of definite geological or petrographical prob-
lems. ‘

In an area of such extreme complexity, where the rocks are greatly decayed and
the exposures poor and widely scparated, the areal mapping on the scale of one mile
to the inch necessarily is slow and laborious. Its success is to a considerable degree
dependent on the previous solution of certain general problems involving the nature
and relationships of the rocks to be mapped. Within the last year the Baltimore
sheet has been completed and printed; the Relay shect also is finished, and the
Ellicott sheet is almost completed, while considerable progress has been made on the
Laurel, Gunpowder, and Frederick sheets. Some areal mapping has also been done
outside of the areus thus far topographically surveyed, notably in the vicinity of
Whitehall, Baltimore county, Maryland. In this work I have had the volunteer
assistance of Messrs. F. P. King and M. J. Vea.

The special geological and petrographical problems investigated include the strue-
ture of Sugarloaf Mountain in Frederick county, Maryland, during last July and
August;-the course of alteration of our peridotites and pyroxenites to serpentine and
steatite; the origin and comparative mineralogical composition of our pegmatite
veins and dikes; the field cvidence of the eruptive character of our granites; and a
preliminary examination of an extensive series of acid and basic volecanic rocks with
accompanying ashes, recently discovered in the Blue ridge. In the last-named in-
vestigation I have been materially assisted by Miss Florence Bascom and Mr. 8. L.
Powell.

Office and laboratory work.—Office and laboratory work has included the prepara-
tion of scientific papers and reports, the coloring of geologic maps for publication,
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and the petrographical investigation of erystalline rocks collected in the field with
the microscope and other instruments. During last August an account of the geo-
logic structure of the Piedmont platean in Maryland was prepared for the guide
books offered to the International Congress of Geologists, and in February a more
extended account of the geology around Baltimore was published for the use of the
American Institute of Mining Enginecrs. The latter was accompanied by the atlas
sheet ““ Baltimore,” geologically colored in accordance with the scheme adopted by
the Survey; the first complex area of crystalline rocks represented in this way.

Besides this map, which was issued by the Survey, a much larger map of the vicin-
ity of Baltimorc has been compiled from Survey data on the same scale (1:62,500) as
the Baltimore sheet. This map embraces all the Baltimore sheet, with portions of
the contiguous Ellicott City, Laurel, and Relay sheets. The geology for this whole
area is now completed and the map is now in course of publication at the expense of
the Johns Hopkins University.

With the use of the topographic data contained on the Survey sheet Baltimore
two large relief models have been madc of this area upon a scale of four inches to
the mile. One of these models represents the relief without vertical exaggeration,
while the other Las a vertical scale four times that of the horizontal scale.

The laboratory investigation of material personally studied and collected in the
field has been as follows:

(1) The microscopical examination of a large suite of crystalline rocks collected
along an E-W scetion across the Piedmont plateau in North Carolina. This section
was made by your direction, in company with the State geologist, Prof. J. A. Holmes,
near the end of the last fiscal year, June, 1891,

(2) A mieroscopial and chemical examination of the steps by which ultra-basic
igneous rocks, like peridotite and pyroxenite, change to serpentine and steatite.

(3) A minute inquiry into the composition, occurrence, and origin of the veins and
dikes of coarse granite (pegmatite) ocenrring abundantly in eastern central Mary-
land.

Reports on these subjects are in course of preparation and will soon be submitted
to the Survey for publication.

(4) Mr. Charles R. Keyes has during the last year made under my direction
a study of the eruptive granites of Maryland and will soon have a report npon his
results.

(5) Mr. S. L. Powell has also commenced a study of the minerals occurring in the
pegmatite veins, especially at the well known gneiss quarries at Jones Falls, Balti-
more.

Rarly in December o part of the area covered by the Baltimore atlas-
sheet was reviewed by Dr, Williams and myself. During this review
the intimate relation between the configuration of the Piedmont pla-
tean and the deposits of the coastal plain were made out in an eminently

satisfactory way.
The locations of the atlas-sheets completed and noted above are
shown on the accompanying pl. 11.
I am, with respect, your obedient servant,
W J McGEE,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.
13 GEOL——8
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REPORT OF MR. BAILEY WILLIS.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
APPALACHIAN DIVISION,
Washington, D. C., June 30, 1892,
Sik: I have the honor to submit the annual report of progress cov-
ering the operations of the Appalachian Division of Geology for the
tiscal year now closed.

ORGANIZATION AND FIELD WORK.

The force on the pay roll of the division consisted, as during the last
fiscal year, of Messrs. M. R. Campbell, C. W. Hayes. and A. Keith,
assistant geologists, and of myself in charge; but the effective num-
ber for Appalachian work was reduced by the absence of Mr. Hayes,
who was detailed at his own request for exploration in Alaska. There
were, thercfore, but two parties continuously in the field, one under
Mr. Keith, the other under Mr. Campbell.

Mr. Keith was assisted by Mr. G. . Shields, and equipped for trans-
portation only with s buckboard and two horses. From July 9 to No-
vember 30 he worked in the Smoky mountains of North Carolina and
their foothills in Tennessee. For subsistence and shelter he depended on
the rude accommodations to be secured among the mountaineers, and
a number of trips on foot were made to the higher domes, where he and
Mr. Shiclds carried several days’ rations and slept out. The form of
outfit and method of work thus tested by Mr. Keith are economical of
cash, but they involve loss of time in bad weather and much personal
inconvenience.

My, Campbell had the assistance of Mr. J. V. Lewis, of North Caro-
lina, and was fitted out with camp, served by cook and driver. The
field of work was the Estillville atlas sheet, and he was instructed to
map all details of structure and stratigraphy in the field, and to give
special attention to the Big Stone Gap coal basin. There is no more
important problem before this division than the stratigraphy of the
coal fields, and there is much difficulty in presenting the facts upon
maps in a satisfactory way as they shall be obtained. It is now pro-
posed that we shall be guided in subdividing the Coal-measures, as we
have been in the older strata, by the more apparent lithologic distine-
tions found in each district, without reference to the theoretical series
which have been arbitrarily established for the whole Appalachian
Coal-measures. Thus,in the Big Stone Gap field, two important sand-
stone horizons are recognized over a large area; between them and
above them are productive Coal-measures. By mapping these four
formations and others below them the positions of the valuable coals
are indicated with all the accuracy possible on the atlas sheet scale,
and numerous large scale columnar sections give the details of each
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formation in different parts of the field. Mr. Campbell’s work was
moxst thoronghly and carefully done, and the results soon to be pub-
lished in a bulletin will be of much valne. Having extended his work
on to the Bristol sheet he joined me at Rogersville, Tennessee, on Sep-
tember 24, and thereafter accompanied e,

During July, 1891, I made a trip through Pennsylvania to familiarize
myself with the facts of geology set forth Ly the Second Geological
Survey of the State, and the month of August was passed in office
work in Washington. On September 4 [ started in company with Mr.,
C. D. Walcott, chief paleontologist, on a trip intended to settle certain
problems of geologic importance, which only the discovery of fossils
could decide. We stopped at Natural Bridge, Virginia; Cranberry,
North Carolina; Rogersville, Knoxville and Cleveland, Tennessee;
Rome, Georgia; and Gadsden, Alabama. There we parted on Oec-
tober 28, and Mr. Walcott returned, while I proceeded with Mr. Campbell
to verify work previously done in the southern coalfields. We examined
Sand and Lookout mounntains, and Walden's ridge, above Chattanooga,
as far as Rockwood. We parted November 1, Mr. Campbell going to
Knoxville to begin compilation from his field notes, while T spent two
weeks more in the coal ficlds and in collecting data concerning the eco-
nomic resources of Bast Tennessee. In this work I received much
assistance from gentlemen in Chattanooga and Knoxville.

Mr. Hayes returned from Alaska October 21 and reported for field
work at Attalla, Alabama, October 28, He proceeded to Starr’s moun-
tain, and during a month worked out details of structure and topogra-
phy in this representative of the Ocoec series.

When the allotment of fands was made to this division, instructions
we re given that Prof. H. D. Campbell, of Lexington, Virginia, be em
ployed to work out the geology of the Lexington and Natural Bridge
sheets, with which he was already familiar. Prof. Campbell has spent
such timein the field as his other duties allowed and some progress has
been made on the Lexington sheet.

OFFICE WORK.

From December 1 to June 30 the members of this division have been
occupied with preparation of maps, sections and manusecript for publi-
cation. Mr. Hayes published the aceount of his expedition in Alaska
in the National Geographic Magazine. Mr. Keith assembled the facts
for a description of the stratigraphy and structure of that part of Ten-
nessee, about 6,000 square miles, which he has surveyed. Mr. Camp-
bell developed sections of the Coal-measures and structure of the Big
Stone Gap coal field, and prepared a bulletin on this subject. At an
early date I began the article on ‘“Mechanics of Appalachian Strue-
ture,” now ready for this annual. It contains the results of field and
experimental study relating to structure and offers a tentative solu-
tion of the problem of Appalachian deformation.
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In December Ireceived your verbal instructions to devote considera-
tion to the guestions relating to the printing of geologic maps after the
scheme of colors and patterns elaborated by the director in the Tenth
Annunal. Through the skill and patience of the chief engraver many
difficulties have been overcome and good progress toward publication
has been made.

The list of atlas sheets in different stages of preparation in this divi-
sion is as follows:

Atlas sheets with geologic boundaries engraved or drawn for engraving.

Sheet. i State. i Surveyed by.
Stanton. ... ... ... ... Virginia._...._._ ... ... ‘ N. H. Darton.
Chattanooga .............. ... ! C. W. Hayes.
Kingston . ................... ... Do.
Cleveland. . .......... ... ... ... ... I
Ringgold . ...... el Georgia
Gadsden ... L.l Alabama
Greenville ........... ..o LLLilll Tennessec
MorriStowWn . - .o oo it [ 0 T
Loudon. ... L
Harpers Ferry ... .o.vooocen i

Knoxville. coovenmn

Mount Guyot.. . ..ooooooo do...... . Do.
Maynardville o Do.
Stevenson........o.......C e [ Alabama. .. ... ... ¢ C. W, Hayes.
Rome. . ..ol | Georgia. ..ol Do.

Fort Payne - -..| Georgia-Alabama .. ......... Do.
Dalton..........- ... Georgia......o......... L Do.
Bstillville . - oo | Virginia-Kentueky ... . M. R. Camphell.

b

As the force of this division gains experience and knowledge of the
field the revisionary work domne by the geologist in charge becomes
alike unnecessary and unsatisfactory. Recognition of this fact has
led to further changes in methods, by which greater acenracy is secured,
and the time hitherto devoted to revision can be saved for other pur-
poses. The assistant geologists working in specific atlas sheets are
instructed to plat the details of areal geology fully on the map, leaving
nothing for inference or addition from notes to be compiled in the
office. By this method the first work on an atlas sheet will take longer,
but repetition of work will be avoided.

Very respectfully,
BAILEY WILLIS,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.
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REPORT OF MR. GEORGE H. ELDRIDGE.

DEPARTMENT OF THE INTERIOR,
U. S. GEOLOGICAL SURVEY,
FLORIDA DIVISION,
Washington, D. C., June 30, 1892,

Str: I have the honor to submit herewith a report of the work of
this division for the fiscal year ending June 30, 1892,

During this period the field force, in addition to myself, consisxted of
My, Lawrence C. Johnson, Dr. Edmund Jiissen, and Mr. A, Buford,
together with the requisite camp hands. Mr. Johnson continued with
the division during the entire year; Dr. Jiissen resigned on February
15; Mr. Buford joined the division on September 15. The economic
results of the field work have been materially enhanced by the cooper-
ation of Mr. T. M. Chatard, of the Division of Chemistry.

The original object of the survey of the state, namely, the mapping
of geologic formations, the construction of sections showing the stratig-
raphy, and the investigation of phosphates, has been strictly adhered
to. During the months of July, August, and September, 1891, the
division was employed in office work, collating the data obtained the
previous season over the various parts of the state. During the month
of June, 1892, the division has been similarly employed on the data of
the last season. Field work has occupied the remaining months of
the year.

The investigations of the division include: The geology of the state
west of the Appalachicola river, chiefly by Mr. Lawrence O. Johnson;
the measurement of a section along the Appalachicola river from Co-
lumbus, Georgia, to Appalachicola, on the gulf, embracing foriations
from the Cretaceous upward, by Messrs. Johnson and Jiissen; a simi-
lar section from the Georgia line to the Gulf along the Suwanee river,
by Dr. Jiissen; the completion of the geology between these two rivers,
by Messrs. Johnson and Jiissen; the study of parts of Lake, Orange,
Brevard and Volusia counties, with special reference to the occurrence
of either Archean rocks, or oreg, by Mr. Johnson, and the economic
investigations chiefly by myself assisted by Mr, Buford.

The economic investigations were conducted, more particularly, in
the regions of the land and river pebble phosphates, extending from
Lakeland southward, but the hard-rock district received its share of
attention. The study of the phosphates included the character of the
deposits and their origin, the methods of mining, and the processes to
which the mined product is subjected in preparation for the market.
In addition to the foregoing, Mr. Johnson has spent a month in the
peculiar plate-rock deposits, with special reference to their lines of
limitation. Besides these studies, he has made a general examination
of the so-called kaolin beds across the central portion of the state, and
Mr. Buford an examination of an extended area in the vicinity of the
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Chipola river, in western Florida, with special reference to determining
the presence or absence of phosphates of economic value.

The present state of geological work in this division is, therefore, as
follows: The data exist for mapping the general geology of the state
from the Suwanece river to the Alabama line; by the geological river
sections and the examination of the adjacent areas it is possible to cor-
relate the Florida formations with those of Georgia and Alabama, and
s0 make the geology of the western portion of the State one with that
of the coastal plain of southeastern United States; geological work
has been entered upon on the eastern side of the peninsula; the investi-
gation of the phosphates is in such a state that another season’s work
will permit a complete report on their geology, mining and preparation
for market. This industry has also received due attention from the
mercantile standpoint.

Prior to resuming field work the past season, I prepared a general
statement regarding the phosphates of Florida, which embodied the
results of the preceding season. The matter presented included the
topographical features and a geological sketch of the state; a descrip-
tion of the phosphate deposits, with their origin and development to
the present stage, and a short discussion of the chief chemical constitu-
ents of the several eclasses of phosphates, with analyses by Dr. T. M.
Chatard. - The paper embodying this information is entitled “A Pre-
liminary Sketch of the Phosphates of Florida.” By permission of the
director of the Geological Survey it was presented at the Baltimore
meeting of the American Institute of Mining Engineers, February 16,
1892. 1t appears in volume 20 of the Transactions of the Institute.

Careful collections have been made during the season in the various
parts of the state in which work has been conducted, and ample ma-
terial has been acquired for the prosecution of the chemical studies
which should complement the geological.

Very respectfully, your obedient servant, .
Gro. H, ELDRIDGE,

Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist,

REPORT OF PROF. C. R. VAN HISE.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
LAKE SUPERIOR DIVISION,
Madison, Wisconsin, June 30, 1892.

Sir: I beg to submit the following report of the operations of the
division of the Survey under my charge for the fiscal year ending to-
day: :

Three lines of work have been followed: First, detailed studies of
regions of exceptional scientific interest or economic importance, lead-
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ing to special reports; second, areal mapping for atlas sheets; and
third, a general study of the pre-Cambrian rocks of North America. -

FIELD WORK.

The following persons have had charge of parties in the field: W, S.
Bayley, F. P. King, W. N, Merriam, E. R. Maurer, E. B. Mathews, H.
L. Smyth; and aside from these men there have been a number of
other geological field assistants.

W. 8. Bayley, with George E. Luther and F. P. King as geological
agsistants, during the summer of 1891 had charge of the party which is
engaged in a detailed study of the Marquette iron-vearing district.
This small arealies in four different atlas sheets, and an accurate knowl-
edge of its structure is a key to the region. In the areas of compara-
tively simple geology the work was done by mmaking systematic tra-
verses at short intervals. In the parts in which the iron-bearing for-
mations oceur the locations were by plane-table methods, an assistant
oceupying a plane-table station and locating the geologist at every
point at which it was desirable to do this. At the same time this as-
sistant, without additional expense, made a large scale topographie
map of the area within his range.

The study of the Marquette district was resumed the first day of
June by a party in charge of K. B. Mathews, with H. F. Phillips as
field assistant. This work is now so far advanced that it is expected
it will be finished the present, season.

James R. Thomnpson has, in the Marquette district, been studying
the structural relations of the iron ores and the detailed structure of
the iron-bearing formation. '

In July a small party in the charge of F. P. King finished working
out the areal geology of the pre Huronian rocks for the atlas sheets
south of the Marquette distriet, bounded by parallels 46° and 46° 30/
and meridians 87° and 88°.

Two geological parties in the charge of I8, R. Maurer, including eight
geological assistants, were in the field at the beginning of the fiscal
year. They remained untilthe middle of November. Their task was the
areal work of the atlas sheets bounded by parallels 46° and 46° 30’ and
meridians 838° and 89°. This is a heavily forest-covered region of Hu-
ronian rocks which connects the Marquette and Menominee iron dis-
tricts. An area of about 1,025 square miles was gone over by system-
atic traverses at intervals of one-fourth of a mile. This closeness of
traversing was necessary because of the sparseness of ledges and the
necessity for getting all available information in order to work out the
geology of this heavily drift-covered but economically important district,

This general system of traverses is being supplemented at the pres-
ent time by two parties in the charge of W. N. Merriam and H. L.
Swyth, the first having as a geological assistant B. R. Maurer, and the
second, S. Sanford. These parties began work the first of May. Their
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study is confined to a review of critical localities and to a closer map-
ping of the iron-bearing formations than was possible by the simple
traverses.

My time was largely taken in the supervision of the geological par-
ties already mentioned. Asidefromthese, however, in company with Mr.
A, C. Peale, Lvisited, in the early part of July, the eritical points of the
geology of the Three Forks sheet in Montana, In the early part of
August, Raphael Pumpelly and I visited again the oviginal Huronian
of the north shore of Lake Huron, and also for the first time saw the
original Laurentian area of the Laurentides, in order -that we might
be able to compare more accurately the original Huronian and Lau-
rentian rocks with the series correlated with them in the United States.

OFFICE WORK.

W. 8. Bayley has continued through the year, as his major work, the
study of the gabbros of the Lake Superior region. In addition to this
he has given some assistance in connection with the educational series
of rocks. The study of the gabbros is far advanced, and it is hoped
that a report upon them can be turned in the next fiscal year. My
own work has been the completion of the correlation paper on the Ar-
chean and Algonkian and a study of the Marquette material in refer-
ence to the preparation of a monograph upon this district. All of the
field work has been platted, the specimens have been examined, and
the field determinations revised. The work of platting has been mainly
done by William Kramer, W. S, Bayley, and E. R. Maurer. The
determinations of the rocks for the areal geology are my own. Mr.
Luther has had charge of the clerical work of the office.

PUBLICATIONS.

Incidentally to our studies the following articles have been unoffi-
cially published :

Eleolite-Syenite of Litehfield, Maine, and Hawes’s Hornblende-Syenite from Red
Hill, New Hampshire, by W. 8. Bayley. Bull. Geol. Soc. of America, vol. 3, pp.
231-252. .

A Fibrous Intergrowth of Augite and Plagioclase, resembling a reaction rim, ir a
Minnesota gabbro, by W. 8. Bayley. Am. Jour. Sci., vol. X1111, 3d ser., 1892, pp
515-520.

Notes on the Petrography and Geology of the Akeley Lake Region, in northeast-
ern Minnesota, by W. 8. Bayley. 19th Ann. Rept. Geol. and Nat. Hist., Survey of
Minn. for 1890, pp. 193-210.

The Iron Ores of the Marguette District of Michigan, C. R. Van Iise. Am. Jour.
Sei., 8d ser., vol. XL, 892, pp. 116-132.

Observations npon the Structural Relations of the Upper Huronian, Lower Hu-
ronian, and Basement Complex on the north shore of Lake Huron, by Raphael
Pumpelly and C. R. Van Hise. Am. Jour. Seci., 3d. ser., vol. Xr111, pp. 224-232.

The Iron Ores of the Lake Superior Region, by C. R. Van Hise. Wisconsin Acad.
Sci., Arts and Letters, vol. viIr, pp. 219-228,

The more important scientific conclusions contained in these publi-
cations are, first, that the original Huronian rocks are separable into
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two unconformable series. Thus the original Huronian accordingly
corresponds in its major division with those of the Huronian rocks on
the south shore of Lake Superior. Second, it has been ascertained
that the laws which controlled the deposition of the iron-ore deposits
of the Penokee district, published in the Tenth Annual Report, are ap-
plicable to all of the districts of the Liake Superior region which are
now producing iron ore.

In the hands of the Public Printer are the following:

The Penokee Iren-Bearing Series of northern Michigan and Wisconsin, by Roland
D. Irving and C. R. Van Hise. Monograph U. 8. Geol. Survey, vcl. x1x.

Correlation Papers—Algonkian and Archean, by C. R. Van Hise. Bulletin No. 86
U. 8. Geol. Survey.

The Eruptive and Sedimentary Roeks of Pigeon Point, Minnesota, and their con-
tact phenomena, by W. 8. Bayley: Bulletin No. , U. 8. Geol. Survey.

Very repectfully,

C. R. VAN Hisg,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.

REPORT OF PROF. T. C. CHAMBERLIN.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
GLACIAL DIVISION,
Madison, Wisconsin, July 1, 1892.

S1R: I have the houor to submit the following report of work of my
division for the last fiscal year: ’

The opening of the year found Assistant Geologist Leverett engaged
in tracing out more completely than had been previously done the
boundaries in western Indiana and southern Ilinois of the later ice in-
cursion marked by vigorous drainage conditions, as distinguished from
the earlier invasions marked by slack drainage conditions. This work
was completed for the area then undertaken late in July. Mr. Lev-
erett then renewed the tracing of moraines in western Ohio, taking up
the work where it had been suspended at the close of the field season
of 1890. This occupied him till early in October. In connection with
this work he traced to their eastern termini the upper, the second, and
the third beaches formed by glacial waters in the western part of the
Erie basin. He found them replaced at the east by moraines and made
a careful study of their junction and relationships. He also studied
the silts of the Cuyahoga basin and made important determinations
of their genetic relationships. During the winter Mr. Leverett pre-
pared the manusecript of two bulletins and brought that of a third to
an advanced stage. These treat of the Grand river, the Scioto, and
the Maumee-Miami glacial lobes respectively.
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Assistant Geologist Upham has been engaged almost the entire year
upon his monograph on the Pleistocene deposits of the Ancient Lake
Agassiz basin and adjacent region. A final copy of this is now being
drawn off and revised and will soon be ready for submission to you.

Prof. R. 1. Salisbury has been engaged upon the Pleistocene forma-
tions of New Jersey in the employ of the geological survey of that
State, and has therefore been engaged on the National Survey for but a
very limited time. This limited service was given chiefly to studies on
the west side of the Delaware river supplementary to the New Jersey
work, and related partieularly to the investigation of old drift lying
south of the well known terminal moraine that crosses the river near
Belvidere. An assistant to Prof. Salisbury has, during the latter part
of June, traced out the glacial gravels on the west side of the Delaware
from the Belvidere moraine south to Trenton and made some observa-
tions incidentally upoun the old drift on the highlands back from the
river.

Mr. Schroeder. temporarily assigned by you to work under the im-
mediate direction of Prof. Salisbury, has done some mapping of the
Pleistocene formations on the Madison (Wisconsin) sheet, the topo-
graphy of which had been previously prepared by the Topographic
Division of the Survey.

Prof, Salisbury spent about two weeks of the holiday season in an
examination of the silts and gravels of the lower Mississippi basin at
selected points for the purpose of supplementing our previous joint
studies upon those deposits.

Mr. I. M. Buell has completed his field work on the bowlder trains of
central and southern Wisconsin, and his report is in an advanced con-
dition.

The most of the limited time I have given to the service of the Sur-
vey has been consumed in administrative duty. The small amount of
field work I have done has been chiefly connected with the work of
other members of the Survey, and was advisory in nature or supple-
mentary to work previously done and hardly merits specific mention
here.

Very respecttully submitted,
T. C. CHAMBERLIN,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.
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REPORT OF MR. W. P. JENNEY.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
Division or Zinc,
Chicago, Tllinois, June 30, 1892.

S1r: T have the honor to submit the following report of the work
under my charge in the investigations of the deposits of lead and zine
ores in the mining region of southwest Missouri for the tiseal year
ending June 30, 1892.

The field work of the previous year was continned from July 1, 1391,
until the latter part of December. The new developments of interest
in the older mining camps of the Southwest were examined in detail,
the extent of the lead and zine bearing formation was approximately
determined in southern Missouri and in its continuation into northern
Arkausas, the northeastern part of Indian territory, and the south-
eastern corner of the state of Kansas, completing the field work neces-
sary for the preparation of the final report.

In order that the lead and zine mines of this section might be com-
pared with those of the upper Mississippi valley, the mining regions in
the vicinity of Dubuque, Iowa; Galena, Illinois; and Mineral Point,
Wisconsin, were visited, and the more prominent deposits both of lead
and zine ores examined, so far as they were open for inspection.

The period from Janunary [, 1892, untll April 30, 1892, was employed
in the preparation of manuseript for the final report of the results of
the investigation.

May and June, 1892, were devoted to field work in the comparative
examinations of the lead mines of southeastern Missouri and southern
IMlinois.

Valuable asssistance was rendered by Mr. F. A. Sampson, of Sedalia,
Missouri, and by Mr. Heury Newman, of Joplin, Missouri, who volun-
teered their services in the work in the field.

I also desire to express the indebtedness of the Survey for the aid
and assistance in the progress of the work given by Dr. John 11. Britts,
of Clinton; Prof. Edward M. Shepard, of Springfield; Dr. R. A. Blair,
of Sedalia, and Mr. James A. Reeves, of Joplin, Missouri,

Very respecttully submitted,
W. P. JENNLY,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.
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REPORT OF MR. A. C. PEALE.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
MONTANA DIVISION,
Washington, D. C., July 1, 1892.
Sir: I have the honor to submit the following report of operations
of the Montana Division for the year ending June 30, 1892:

FIELD WORK.

The field work of the year was in continuation of the work begun
during the last month of the preceding fiscal year, viz, the recxamina.
tion of certain portions of the area included within the limits mapped
on the Three Forks sheet, with a view to revision before finally col-
oring the map geologically.

A portion of July was spent in the study of the principal Archean
and Algonkian areas of the sheet, mainly on the western half. Prof.
Van Hise joined wme the latter part of June and accompanied me on a
trip to the Upper Madison valley and to the vieinity of the hiead of the
Misgouri river.  We also visited Butte and Helena in order to compare
the granite of Butte and the Main range with the granite of the region
near the Revenue mine, in Madison county.

The line of faulting west of Salesville, between the Gallatin and
Madison rivers, was next mapped, and the remainder of the month of
July was spent in the area north of the Jefferson river, within the
limits of the northwest corner of the map, when a careful investigation
was made of three fault-lines that cross the Jefferson river. During
August theregion south of the Jefferson river, between Antelope creek
and the west line of the map, was the field of work, and, after mapping
the complicated folds of the sedimentary rocks of this area and ex-
tending the lines of the Jefferson river faults westward, the westward
continuation of the granite area of Sterling and Revenue was traced.
During the latter part of the month some additional data were secured
relating to the Cambrian exposures near Logan, on the Fast Gallatin
river.

This completed the season’s work and the field party was disbanded
early in September, after which I returned to the office in. Washington.

OFFICE WORK.

The office work of the year, in addition to routine work, has con-
sisted of the preparation of the reports on mineral water statistics
for the years 1889, 1890, and 1891, which will be published in ¢“Mineral
Resources of the United States,” by Mr. David T. Day.

Respecttully,
A. C. PEALE,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.
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REPORT OF MR. ARNOLD HAGUE.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
YELLOWSTONE NATIONAL PARK DIVISION,
Washington, D. C., June 30, 1892.

Sir: I have the honor to submit herewith the following report of
field and office work conducted under my charge during the year end-
ing June 30, 1892.

FIELD WORK.

During the summer and autumn of 1891 field work was prosecuted in
Montana and Wyoming. On May 20,1891, I authorized Mr, Walter H.
Weed to proceed to Red Lodge, Montana, to make a preliminary ex-
amination of the well known Rocky fork coal field, with speeial refer-
ence to the extent of the coal rocks and the position of the workable
coal seams. The field lies south of the Yellowstone river along the
base of the Bear Tooth mountains. Red Lodge is situated in the cen-
ter of an active and growing industry; it is the principal settlement,
and may be reached by a branch line of the Northern Pacific Railroad
from Billings, Moutana, the road running up Clark’s fork. Mr. Weed
remained there between two and three weeks, tracing out the coal for-
mations and determining the productive coal seams.

From Red Lodge he proceeded to Great Ialls, Montana, on the Mis-
souri river, for the purpose of studying the extensive coal regions south
of that locality, along the northern base of the Little Belt mountains.
As these coals lie near the base of the Cretaceous, they are much older
than any other productive coal fields in Montana. Mr. Weed was able
to determine their geological relations to the Carboniferous and Jura
Trias below, and to the Fort Benton shales above, and their flora corre-
lates them with the Kootanie horizon of Canada. The geographical posi-
tion of these coals with reference to the mining centers of Montana
makes them of the highest value to the future industrial progress of the
state. There canbe no question that this formation covers a very large
area; it is important that its geological position should be clearly de-
fined.

After completing his work at Great Falls, Mr. Weed proceeded to
Bozeman, Montana, where he equipped a camping party for field work
in the region lying between the Snowy, Gallatin, Bridger, and Crazy
mountains. Geologically it is a complicated region, but most impor-
tant from an economic point of view, as it is everywhere underlain by
Cretaceous coal rocks. The work of tracing out the coal formations in
the Yellowstone valley and along the east side of the Bridger range
was continued from the previous season. The study of the structural
relations and physical history of these rocks occupied a large part of
midsummer.
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Owing to official duties I was prevented from taking the field until
late in the summer. On September 1, accompanied by Mr. Joseph P.
Iddings, 1 left for Montana. Mr. Iddings resumed his work of the
previous year in both the Snowy and Crazy mountains, giving special
attention to the system of radial dikes from a central core of crystal-
line rocks that make up a large part of the latter mountains, Before
leaving the field in the autumn he finished the necessary surveys along
the southern spurs of the Crazy mountains sufficiently to enable us to
complete the Livingston sheet for the geological map of the country.
Only a small portion of the Crazy mountains lies south of the forty-
sixth parallel, the northern boundary of the Livingston sheet.

Mzr. Weed joined me at the Mammoth Hot Springs, and together we
spent a month in the southern part of the park and the country imme-
- diately adjoining on the south. Through the kindness of the United
States engineer officer in charge of construction of government roads
and bridges in the park, I had the use of a small steam launch to ex-
amine the shores of the Yellowstone lake. The launch proved ot great
service in a work I had long wished to undertake. Considerable time
was devoted to a study of the shore line of the old lake and the ancient
outlet. T also devoted considerable time to a study of the glaciation of
the southern end of the park and the extreme northern spurs of the
‘Wind river mountaing that extend into the park.

Returning from Jacksons lake, just south of the park, the principal
geyser basins were revisited, which gave Mr. Weed an opportunity to
continue his annual observations upon changes going on in the most
active hot-spring areas.

After leaving the park I spent a week with Mr. Weed in going over
his work in the Yellowstone valley near Livingston, examining the
Laramie coal rocks and overlying Livingston formation on both sides
of the river, all the way from Big Timber to the Muir tunnel in the
Bridger range.

I reached Washington late in October, after a short but successful
season. Upon the completion of their field work, both Mr. lddings
and Mr. Weed returned to office duties, reaching Washington about

the middle of November.
OFFICE WORK.

All the various branches of office work have progressed steadily and
satisfactorily. I have been occupied upon several different chapters of
the monograph upon the Yellowstone park, the preparation of the geo-
logical map of the park, and the Livingston and Crazy mountains
sheets to the north of the national reservation. These matters, to-
gether with the usual routine work, have occupied my time for several
months.

My report upon the Geology of the Eureka District, which was sub-
mitted last year, is now going through the press. It will appear as
Monograph XX of the Geological Survey publications.



HAGUE. | THE HEADS O DIVISIONS. 127

Mr. Weed presented the most important results of his examination of
the Great falls and Rocky fork coal fields in a paper read before the
Geological Society of America. The paper has been published as a
bulletin of the Society, under the title, “Two Montana Coal-fields.”
Mr. Weed has also prepared two papers for publication by the Geolog-
ical Survey. and in May last T had the honor of transmitting them with
the recommendation that they be printed as bulletins of the Survey.
One is entitled ‘“Glaciation of the Yellowstone Valley north of the
National Park.” The elevated region of the Yellowstone park was, in
glacial time, covered by ice, sending out its glaciers both to the north
and south, The northern glacier emerging from the park entered the
broad valley near the junction of the Yellowstone with the Gardiner
river, and it is here that My. Weed’s work begins. His paper is the
result of his studics of the glaciation of the valley, and is, so far as I am
aware, the first detailed study of such phenomena in an inclosed moun-
tain valley in the Rocky mountains. '

The other is entitled, ¢“The Laramie and overlying Livingston for-
mation in Montana, with a report upon their. Flora, by Mr, Frauk H.
Knowlton.” I regard this as a most important paper bearing upon
the physical history of the Rocky mountains during late Cretaceous
time.

Mr. Iddings has been engaged upon an eclaborate petrographical
study showing the relations of dike rocks to massive cores and extru-
sive flows. His observations made in the Yellowstone park and the
immediate neighborhood bearing upon this subject are most important.

On May 7, Mr. Iddings read & lengthy paper before the Philosophi-
cal Society of Washington entitled, ¢The origin of igneous rocks.” It
is largely historical, being a critical review of the opinions advanced
by geologists during thelast thirty years to aceount for the great vari-
ations in Iavas from any given center. Mr. Iddings discusses a large
amount of material gathered from all parts of theworld wherever care-
ful work has been done upon volcanie areas, but the most instructive
portions of his paper are drawn from observations and results in the
Yellowstone park and the Absaroka range. He discusses over sixty
chemical analyses of rocks made for the Yellowstone park division in
the chemical laboratory of the Survey.

On May 22, Mr. Weed left for Montana to resume field work on the
Cretaceous rocks that encircle the Crazy mountains. It is too soon,
however, to report any results of this season’s survey.

Very respectfully, your obedient servant,
ARNOLD HAGUE,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist.
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REPORT OF MR. S. F. EMMONS.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
COLORADO DIVISION,
Washington, D. C., June 30, 1892,

DEAR S1r: 1 beg to submit the following report of survey work done
under my direction during the fiscal year 1891792,

Mr. Eldridge having been permanently assigned to the investigation
of the phosphate deposits of Florida, my scientific corps now consists
only of Mr. W. Cross and myself. 7

During the last week of the month of August there was held in this
city the Tifth Triennial Session of the International Congress of Geolo-
gists. This meeting brought together here over 250 members of the
Congress, of whom 78 were distinguished foreign geologists represent-
ing 24 different countries outside of the United States. At suchmeet-
ings it is eustomary for the resident geologists to consider those com-
ing from the other parts of the world as their scientific guests, and to
do everything in their power to make their visit instructive, by offer-
ing them every possible facility to study the geology of the country
visited. The meetings thus promote not only the advancement of geo-
logical science but also the instruction of the individual members by
permitting an interchange of views in the actual presence of the geo-
logical phenomena under discussion. i

As Mr. Cross and myself were both secretaries of the congress, much
of our time during the months of July and August was occupied in
preparing for the reception of the foreign geologists. Under the an-
thorization of the Director I nundertook the labor of compiling and edit-
ing, from notes furnished by different geologists, largely members of
the Survey, who were most familiar with the respective regions, a geo-
logical guidebook for the western excursion of members of the Con-
" gress. This excursion, which involved a railroad journey of over 6,600
miles, was calculated to enable the traveller to sce the typical and most
important geological phenomena of the Appalachian and Rocky moun-
tain systems and of the great interior valley. The descriptions con-
tained in the guidebook, therefore, form an epitome of the geological
history of the greater part of the United States as derived from the
latest investigations, and thus give it a permanent value beyond the
immediate purpose for which it was prepared, since it will long be of
use to allinterested in the geological structure and natural resources of
the regions discussed.

From the 2d to the 20th of September we accompanied the excursion
party for the purpose, not only of acting as guides to the foreign geolo-
gists, but also of studying, under the guidance of those more familiar
with the regions than ourselves, the geological phenomena of regions
we had not hitherto had opportunities of examining.

During the remainder of the month of September and in October
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I visited the mining districts of Leadville, Aspen, and Butte. At the
former point I gathered further data, from explorations which had been
made by different mines since my former visit, in regard to the geologi-
cal structure of this region, with special reference to the probable loca-
tion of ore bodies in portions of the district which had not yet been ex-
plored.

At Aspen a topographical party under Mr. Morris Bien had been
occupied during the sminmer in making a detailed map of the region,
which should serve as the basis for a geological study of the mineral-
bearing region, which the Director proposes to have made at some
future date. My work here consisted in a preliminary examination of
the underground workings of some nf the important mines for the pur-
pose of estimating the probable extent of the rich ore development, and
thus determining the area and scale of the maps to be made, and ob-
tainiug from mine owners copies of the surveys of their mine workings,
which might be compiled upon a common scale during the winter
months.

At Butte I made an examination among others of the Bluebird mine,
for the purpose of studying some new and unusual phenomena in the
structure of fissure veins which had recently been developed there, and
which I feared might, through abandonment of drifts, become inaccess-
ible before another opportunity of examining the mine presented itself,

During this time Mr. Cross made a preliminary examination of an im-
portant and hitherto unobserved series of rocks which he had detected
near Salida in the summer of 1888, These rocks are older than any
sedimentary beds hitherto recognized in the Rocky mountain region,
and yet are distinctly different from the Archean crystallines. He
traced them from the southern end of the Mosquito range across the
Arkansas valley, to the Sangre del Cristo range. It is impossible,
owing to the imperfection of existing geological maps, to determine
definitely the geological relations of this important series of rocks with-
out making any areal survey of the latter range.

From this region he visited Wagon Wheel gap to complete his studies
of the spherulites of Colorado, and, at my request, visited the new
mining district of Creede, which I thought, from what T knew of its
general geologieal relations, was likely to prove of economic impor-
tance. Hisexamination showed thatlargeandrich deposits were already
opened in decomposed eruptive rocks, but that it would be impossible
to obtain a sufficient knowledge of the geological structure of the region
to furnish data of any practical value except by a somewhat detailed
study of the region based upon an approximately accurate map.

Later he made a somewhat detailed study of the post-Laramie de-
posits of Middle Park, with their associated eruptives, which are im-
portant in connection with the survey of the Denver basin region, and
whoge examination in the previous summer had been cut off by an early
snowfall. Attention was first called to these beds by A. R. Marvine,
who surveyed theregionin1873. He considered that they corresponded

13 GEOL——9
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to the coal-bearing Laramie horizon, but discovered a distinet un-
conformity between them and the underlying Cretaceous formations.
The fact that no other instance has been discovered of such an un-
conformity has given exceptional interest to this region, and it has sug-
gested itself that in a preliminary survey in a geologically unknown
region Mr. Marvine might have been at error in some part of his deter-
mination, his early death having prevented the second examination of
it, which he undoubtedly would have made had an opportunity pre-
sented itself. His accuracy as a stratigraphical observer was so well
known and his demonstration of the unconformity so clear that no
doubt has ever been entertained of its existence. The only possibility
of error was, therefore, in lhis defermination of the beds as of Laramie
age, which was based on the somewhat uncertain evidence of plant
remains. The discovery of a series of beds in the Denver basin that
overlie unconformably the coal-bearing Laramie, and yet correspond to
no hitherto recognized Tertiary formation of the Rocky mountain region,
led to the suggestion that the so-called Laramie of the Middle Park cor-
responds to this series of beds, which seem partly to fill the gap that
paleontological evidence shows to exist between the lowest known
Eocene beds and the Laramie proper. It was the determination of this
correspondence, to which he was peculiarly fitted by his detailed studies
of the Denver beds, that Mr. Cross’s examination was devoted, and its
results will appear in the forthcoming Denver basin report.

OFFICE WORK.

The remainder of the year has been devoted to office work. Of the
various publications in course of preparation which were outlined in
my previous annual report those on the Ten Mile and Silver Cliff min-
ing districts and on the Denver Basin region have, for various reasons
which it is not necessary to enumerate here, not yet been handed to
the printer. The geological maps which accompany them have been
drawn and are ready for geological color-printing.

The double atlas-sheet map of the Crested butte or Southern Elk
Mountain region has been engraved and the geological outlines have
been finally drawn upon it.

In addition to the regular office work, I have written during the
year a short account of the important and unique flnorspar deposits of
southern Illinois, which I had an opportunity of visiting without ex-
pense to the Survey. Mr. Cross has also prepared a paper, which will
appear shortly in the American Journal of Science, reviewing and dis-
cussing all the evidence that has yet been published with regard to the
age of the Denver beds mentioned above, in the hope that it may
bring about a more complete accordance on this subject between strat-
igraphers and paleontologists. '

Very respectfully, S P B
S, . EMMONS, .

Mr. G. K. GILBERT, Geologist in Charge.
Chief Geologist.
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REPORT OF MR.]J.S. DILLER.

DEPARIMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
CASCADE DIVISION,
Washington, D. C., June 30, 1892,
SIR: Herewith I have the honor to submit my annual administrative
report of the Cascade Division.

FIELD WORK.

At the beginning of the fiscal year there were two parties in the field;
I had immediate charge of the one in the Taylorville region of northern
Qalitornia; the other, in southern Oregon, was in charge of Mr. W. Q.
Brown.

I had the assistance of Mr. K. G. Paul and Mr. James Storrs, and
my party remained in the field until October 17. Prof. Alpheus Hyatt,
paleontologist in charge of the Jura-Trias, was with me during the
.greater part of July and August. While he collected fossils, and corre-
lated and identified horizons, 1 sought for new localities of fossils and
studied the stratigraphy. In this way we were able to cover the
ground much more thoroughly than would have been possible by any
other plan, and the results secured strongly recommend such coopera-
tion.

The special topographic map of the Taylorville region prepared by
Mur. Dunnington on the scale of 2 inches to a mile, enabled us to map
the geologic formations in considerable detail. There were 31 sedimen-
tary and 17 eruptive masses outlined within an area of 100 square
miles, and among these 1 horizon in the Silurian, 2 in the Carboniferous,
3 or more in the Trias, and 5 in the Jura were definitely recognized by
fossils.  The Paleorzoic horizons were determined by Mr. Walcott, and
one fossil plant bed at the top of the Trias by Prof. Fontaine.

Four seetions, one of which was 17 miles in length, were measured.
These involved over 20,000 feet of folded strata, by far the larger part
of which are Paleozoic.

The results of the work in the Taylorville region are set forth in a
paper read before the Geological Society of Aerica at Columbus, Ohio,
December 29, 1891, and are published in its bulletin (vol. 3, pp. 369-394).

In southern Oregon, Mr. W. Q. Brown, during July, August, and
September, mapped the metamorphic rocks, earlier and later Cretaceous,
and other still later sedimentary formations, as well as recent eruptives
throughout a large part of the country embraced in the Ashland and
Grant’s pass sheets. Besides the cartographic work, he collected fos-
sils at numerous localities.

Early in March last it was determined to begin work in the state
of Washington, and Mr. I. C. Russell was assigned to me for duty in
that field. Mr. Russell left Washington, D. C., March 24, with instrue-
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tions to proceed to North Yakima, Washington, and study the geologie
structure of that region with speecial reference to its artesian resources.
I followed April 1, and found him already outfitted in camp aud the
work well begun. With the assistance of Mr. Samuel Storrow he
has mapped the Yakima and other basins, embracing almost the whole
country lying between the great bend of the Coluinbia and the Cascade
range.

Lake beds which fill most of the valleys contain an imnportant part
of the water supply of the country. To these Mr. Russell has given
special attention. They rest upon a series of eruptive rocks, with
which they have been so folded as to form basins. Mr. Russell’s de-
tailed study of these basins will enable him to determine the limits of
artesian water in each basin, and his investigations have a direct and
important bearing upon the agricultural resources of the country.

During April I made a general reconnoissance of Washington, giving
special attention to the distribution of the coal-bearing rocks and those
which are metamorphic, containing the valuable metalliferous deposits.
Many mines and other localities were visited, and Miocene, Locene, and
Cretaceous fossils collected.

In May my reconnoissance extended into western Oregon. Collec-
tions were made chiefly from the newer fossiliferous strata in order to
establish horizons from which to work out the geologic structure of the
country. While in Eugene I examined Prof. Condon’s large and ex-
cellent collection of fossils from various parts of Oregon and obtained
from him a map showing the distribution of the formations as far as
they could be made out certainly from his observations. This data
from Prof. Condon will form a valuable contribution of new material
for the next edition of Mr. McGee’s geologic map of the United States.

June was spent in Shasta county, California, where 1 had the assist-
ance of James Storrs. The areal geologie work npon the northwestern
part of the Lassen peak sheet has been completed.

OFFICE WORK.

While in the office at Washington, from November to March inclu-
sive, I was engaged chiefly in elaborating my notes upon the geology
of the Taylorville region and preparing the paper already mentioned.

All of the eartographic results of the geologic work which has yet been
done in northern California, Oregon, and Washington by J. Stanley-
Brown, Will Q. Brown, 1. C. Russell and myself have been transmitted
to Mr. McGee for the new edition of his geological map of the United

States.
PETROGRAPHIC LABORATORY.

Among the material submitted to the petrographic laboratory for
study only two collections deserve mention.

A mica-peridotite sent by Mr. Ulrich, of the state geological survey
of Kentucky, has been studied and described. It is a new type of



BECKFR. ] THE HEADS OF DIVISIONS. 133

eruptive rock, and my paper upon it is now in course of publication in
the American Journal of Science,

Mr. G. K. Gilbert snbmitted a collection of rocks from Coon butte,
Arizona. Some of the specimens produced by the aqueo-igneous fusion
and inflation of a sandstone are of special interest on account of their
resemblance to voleanic pumice.

The educational series of rocks is almost completed. Only a few
specimens from the vicinity of Washington are yet to be obtained.
During the year syenite of Arkansas, hematite of New York, hornfels
of California, and stalactites of Luray caverus. Virginia, were col-
lected. There are now over 30,000 specimens on hand. The trimming
and numbering are being carried rapidly forward by W. S. Hunnell and
E. G. Paul. On account of the pressure of other duties the prepara-
tion of the bulletin to accompany the cducational series of rocks has
been somewhat delayed.

Messrs. Hermann Ohm and Fred. C. Ohm have been engaged countin-
uously throughout the yearin the preparation of thin sections of rocks
for study in the various divisions of the Survey. Mr. Hunnell, who
has immediate charge of the laboratory, and also Mr. Paul, have fre-
quently assisted in the preparation of sections. During the year about
4,800 thin sections were made and 108 specimens ground and polished
for investigation. Nearly 5,000 specimens of the educational series
have been trimmmed within the year and an equal number painted ready
for numbering.

Very respectfully, your obedient servant,
J. 8. DILLER,
Geologist in Charge.
Mr. G. K. GILBERT,
Chief Geologist,

REPORT OF MR. G. F. BECKER.

DEPARTMENT OF THE INTERIOR,
U. S. GEOLOGICAL SURVEY,
CALIFORNIA DIVISION,
Washington, D. C., June 30, 1892.

Sir: During the last fiscal year the attention of my division has
been chiefly devoted to the geology of the gold Dbelt of California,
which is regarded as substantially embracing tlie western slope of the
Sierra between latitudes 37° 30/ and 400,

As heretofore, Messrs. I1. W. Turner and W. Lindgren have been
employed chiefly in the cartographical portion of the investigation, my
own attention being devoted to the solution of the geological problems
arising in the work. Omne of the most interesting of the many prob-
lems there presented is the structnure of the range, which is almost
everywhere intersected by joints and partings. Masses thus character-
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ized pass over into schistose and slaty aggregates. I have completed
an investigation on this subject, in which, to the best of my belief, the
equivalence of these various phenomena is proved and their relations to
one another shown. = Without such investigation it would be impossible
correctly to interpret the meaning of the various manifestations of
dynamic action; without such interpretation it would be impossible
to give a rational account of the occurrence and distribution of ore-
deposits, which are always most intimately connected with dynamic
manifestations.

The geological mapping has made good progress. Messrs. Turner and
Lindgren have completed the cartographical representations of six
sheets of the area, each eovering one-fourth of a square degree. As
I have convinced myself by careful inspection, this work has been per-
formed with great intelligence and with the utmost fidelity. These six
sheets by no means represent the entire area mapped, for it is seldom
convenient to carry on the work within rectangular outlines, facilities
of communication and similarities of formation assigning natural bound-
aries of irregular outline. As a consequence, portions of anumber of
other sheets are also done. The six sheets referred to are accurately
colored, and show structural features and the distribution of ore de-
posits, as well as the outlines of the various rocks.

It is, nevertheless, not possible to submit these maps for publication
immediately on account of the uncertainty of the age of some of the
sedimentary masses which have been mapped. One of the great diffi-
culties in the investigation of the gold belr arises from the extremely
small number of fossil localities known in spite of most careful search,
and to this must be added difficulties arising from the equivocal indi-
cations of some of the few fossils discovered.

Particularly in the Mesozoic series there is little or no analogy be-
tween the fossil faunas of California and those of the region east of
the Rocky mountains, and for analogous forms it is necessary to turn
westward to Russia. Russia and California, however, are separated
by so great a distance that inferences from one to the other mustbe
treated with the greatest caution. IFurthermore, the collections of
Russian fossils aceessible in this country are extremely meager.

To remedy this defect in the collections of the National Museum the
Director, at my request, has made application to the paleontologists at
Moscow, through his execellency Mr. C. de Struve, the Russian minis-
ter at Washington, to supply us with fossils from the Jura and Creta-
ceous of Russia. When these collections are received they will un-
questionably be of material aid in determining the age of the analogous
horizons of the gold belt.

Further to promote these dete1m1n.1t10m I engaged the assistance of
an extremely expert fossil collector, Dr. Cooper Curtice, during the past
summer. He succeeded in making collections of great value both in
the Paleozoic and Mesozoic beds, greatly enriching the faunas previ-
ously known from these rocks. He is deserving of the warmest thanks



WALCOTT. ] THE HEADS OF DIVISIONS. 135

for the ability and energy that he displayed in this very difficult task.
In spite of the value of his contributions, however, further work in the
same direction must be prosecuted during the present season, and the
formations can not be finally named on the maps until definite results
have been reached. In the mean time the cartographical work will
proceed with undiminished cnergy.

The ideal method of preparing a geological map of a country is to
enlist the cooperation of resident geologists, when there are such with
education and ability sufficient for the task. This method is imprac-
ticable as a rule in the western portion of the United States, but I have
secured the assistance of Dr. Andrew C. Lawson, associate professor of
geology in the University of California, who has undertaken to map
the region near the bay of San Francisco. Prof. Lawson will employ
his vacation and holidays in this work, and will be able to avail himself
of the aid of students, and perhaps of colleagues, interested in the sub-
ject. The area which it is proposed to map in this manner lies between
latitude 37° 30/ and 38° and west of longitude 121° 30/, Tt thus in-
cludes San Francisco and its suburbs, the most thickly settled portion
of the state.

The western half of this area will be mapped on a scale of 1: 62500 on
account of the density of the population. Prof. Lawson’s work began
only this spring, and has therefore as yet made but little progress.
‘When completed it will form a very valuable and inexpensive addition
to the geological map.

Yours respectfully,
G. ¥. BECKER,
Geologist in Charge.
G. K. GILBERI,
Chief Geologist.

REPORT OF MR. C. D. WALCOTT.

DEPARTMENT oF THE INTERIOR,
U. S. GEOLOGICAL. SURVEY,
DIVISION OF PALEOZOIC INVERTEBRATES,

Washington, D. C., July 1, 1892.
Str: I have the honor to present the following report of the opera-
tions conducted under my charge for the year ended June 30, 1892:

FORCE.

The personnel of the division consisted of Mr. Ira Sayles and Mr.
John W. Gentry, assistant paleontologists. Besides these Mr. Cooper
Curtice, Mr. S. Ward Loper, Mr, William P. Rust, and Mr. F. W. Sar-
deson were employed as field collectors or as temporary laboratory as-
sistants, and Prof. Henry 8. Williams, of Cornell university, was, as
heretofore, attached to the division in connection with special investi-
gation of the Devonian and Carboniferous groups.



136 ADMINISTRATIVE REPORTS BY
FIELD WORK.

The field operations for the year were carried on with special refer-
ence to their bearing on stratigraphic and areal geology. They were:
(1) The study of certain horizons of the Middle Paleozoic¢ in northern
Arkansas and southern Missouri, eastern and central Kentucky, and
central New York; (2} a study of the stratigraphy and extension of the
faunas of the rocks in the vicinity of Granville, New York; (3) a study of
the Lower Paleozoic rocks and the collecting of fossils in the vicinity of
Crested Butte, Salida, and Canyon, Colorado; (4) a study of the stratig-
raphy and a collection of the faunas of the Lower Paleozoic rocks in
southwestern Virginia, East Tennessee, and northern Alabama and
Georgia; (5) the collecting of fossils from the Trenton formation of
central New York and central Wisconsin; (6) a special study of the
strata and faunas of the Cambrian rocks in the vicinity of Montevallo,
Alabama, and Rome, Georgia.

The field work under the direction of Prof. Henry S. Williams was
chiefly directed towards the accumulation of statistics and the elabora-
tion of their details, for the determination of the length of the interval
separating the Silurian and Carboniferous formations in the continental
interior. In this connection Mr. Samuel Weller was employed during
July and Augustin making collections and measuring sections in north-
ern Arkansas and southern Missouri; and Prof. W. P. Jenney col-
lected and sent to Prof. Williams material illustrating the paleontology
of the western and the southwestern counties of Missouri. Mr. A, S.
Eakle was employed to run sections across the same interval in castern
and central Kentucky. Mr. Ira Sayles made a large collection of Oris-
kany fossils in New York state, and Mr. Gilbert Van Ingen made a
special collection of Oriskany fossils from Union Springs, New York
under the direction of Prof. Williams.

In August I visited Trenton Falls, New York, to look after the work
of Mr. William P. Rust, who was making collections from the Trenton
limestones, and then proceeded to North Granville for the purpose of
completing the mapping of the Cambrian strata in that vicinity., I
joined Mr. Bailey Willis at the Natural Bridge, Virginia, September 5
and began the study of the Lower Paleozoic rocks of southwestern
Vivginia. This was carried across into Tennessee, and in October to
northwestern Georgin and northeastern Alabama. Many points in the
stratigraphy of the Lower Paleozoic were determined, and a large col-
lection of fossils was made from measured sections for study in the
laboratory. In May I proceeded to Canyon, Colorado, to complete the
study and mapping of the Lower Paleozoic rocks exposed in Webster
and Garden parks and northwest of Canyon. Thence I crossed to
Turkey creek, southwest of Colorado Springs, to examine the Lower
Paleozoic section in that vieinity, and from there went on to Glen Eyrie,
near Manitou, and to Williams canyon, north of Manitou, to obtain
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data by which to correlate the sections there exposed with those about
Janyon and in the interior of Colorado.

A detailed study was made of the sections and a large collection of
fosgils obtained by Mr. S. Ward Loper from the Lower Paleozoic rocks
in the vicinity of Crested Butte, Salida, and Canyon, Colorado, during
the period from August to November inclusive. Numerouns sections
were measured and twenty-eight boxes of fossils were shipped to
Washington.

Mr. William . Rust continued the systematic coliection of fossils
from the Trenton terrane in central New York until October 14, when
he was taken ill while at work and died a few days thercafter. M.
Rust was a skillful collector, and his work in New York, Vermont, and
Massachusetts has given valuable results to the Survey during the
past four years. The collections made by him contain thousands of
fossils that have been and will be of service in the correlation of the
standard sections of New York state with other sections in various
parts of the country, Mr. F. W. Sardeson was employed for a few
weeks in collecting Trenton fossils from typical sections in central
Wisconsin, to be used in making correlations between that horizon in
the Mississippi valley, New York, and Colorado.

OFFICE WORK.

As chief paleontologist I attended to the various administrativ.
duties connected with the Paleontological Branch of the Survey. A
monthly statement was made to each chief of division of the condition
of his allotment. The monthly administrative reports were received,
read, and such cooperation given to each division as was approved by
the Director. The details of the work of the Paleontological Branch
are given in the reports of the chiefs of the several divisions.

Prof. Henry S. Williams was engaged in the elaboration of the sta-
tistics collected by his assistants in the field for the determination of
the length of the interval separating the Silurian and Carbonifercus
formations in the interior continental area. He also made a minute
study of the evolution of charactersin generic series as measures of
geologic time. Considerable progress was made in this work, as also
in the study and classification of the various collections made during
the preceding year. The latter was done principally by Mr. Gilbert
Van Ingen and Mr. Ira Sayles. A study was made of the fossils sent
in by the geological surveys of Texas and Arkansas and a report made
to the respective state geologists. A card catalogue has been made of
the material obtained from various local sections, so far as elaborated,
the genera and species being recorded on local fauna cards as far as
determined. In connection with the Geological Survey exhibit at the
World’s Columbian Exposition a set of Devonian fossils was prepared
for exhibition. also a partial set from the Carboniferous group. In
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addition to his varicus other duties Prof. Williams’s assistant, Mr.
Gilbert Van Ingen, carried on some special preparation and studies of
paleontological series, representing variations. He also prepared tables
of the distribution of fossils from the Oriskany sandstone. In addition
to his field work Mr, Samuel Weller, a student at Cornell university,
studied the crinoids of the Missouri collection, and idertified and worked
out with care most of the species and prepared lists of the same, to add
to the fannal list being compiled by Prof. Williams.

The reading and correcting of the proof of the correlation essay on
the Cambrian group, publisned as Bulletin 81 of the Survey, occupied
most of my time during July. The latter part of August I took part in
the meeting of the International Geological Congress in Washington.
During the week of the meeting parties of foreign geologists and pale-
ontologists were shown the collections of the Survey at the National
Museum, and arrangements were made with some of them to exchange
material in order to secure specimens from Europe to compare with
those of similar geologic age in North America. A paper was also
prepared and read by me on the Cambrian rocks of the North Ameri-
can continent.

After returning from field work in the southern Appalachians my
attention was given to a systematic study of the Middle Cambrian
fauna of Tennessee, Georgia and Alabama, for the purpose of obtain-
ing data with which to correlate the various Cambrian rocks, now being
mapped by the Appalachian Division of Geology. This work was con-
tinued during Janunary and February, and verbal reports made from
time to time to the geologists engaged in mapping the area under con-
sideration. In connection with this work material was prepared that
will be used in a monograph descriptive of the Middle Cambrian faunas
and rocks of North America.

The routine work of the office and laboratory was attended to dur-
ing the year, and a number of small collections were examined and re-
ported upon to the geologists of the survey. These collections included
material from California that was collected by Dr. Cooper Curtice, who
was temporarily attached to Mr. George F. Becker’s division, and those
collected by Mr. J. 8. Diller in northern California. A report was also
made to Prof. Raphael Pumpelly upon fossils collected in the marble
belt of Rutland county, Vermont, by a member of his division. In
December a short report was made to Mr. Bailey Willis, of the Appa-
lachian Division of Geology, upon certain Cambrian and-Silurian fossils
of the Southern Appalachiaas, and a similar report to Mr. Walter 1.
Weed on certain Carboniferous fossils from the Yellowstone National
Park. In the preparation of the material for study in the various
small collections sent in, and also of the collections from the southern
Appalachians, I was assisted by Dr. Cooper Curtice, who was engaged
in laboratory work during the three winter months.
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The cataloguing and numbering of photographs taken during my
field work of the past ten years were done in January, and the negatives
in the photographic laboratory of the survey were each numnbered to
correspond to the list prepared. Heretofore the series taken each year

" were labeled and kept separately.

In connection with the Geological Survey exhibit at the World’s
Columbian Exposition work was begun upon the exhibit to be made by
the Paleontological Branch of the Survey. The plan is toinclude a rep-
resentation of the typical faunas of each geologic terrane (the term
“terrane” being used in its broadest sense toinclude the larger divisions
of the various groups—Devonian, Carboniferous, etc.), also an exhibit
of some of the rocks of each terrane. As arranged in the Exhibition
hall the fossils will occupy open table cases reaching along one side of
the room for 100 or more feet, as the assignment of space may deter-
mine. Iach terrane is to occupy a little more than a square yard of
space for the fossils, and the rocks are to be exhibited in a shallow wup-
right case, projecting about one foot above, and extending the entire
distance of the table cases at their back margin. Immediately over
the line of upright cases a diagrammatic geologic section will present a
sketeh of the rocks of each terrane from the Archean to the Quarter-
nary inclusive. Over the terranes forming a group a map will show
the geographic distribution of each such group on the North American
continent as far as the data at hand will permit of its preparation.

In accordance with the preceding plan collections have been pre-
pared from the Cambrian, Lower Silurian (Ordovician), Silurian, De-
vonian and Carboniferous rocks in c¢harge of this division. The work
on the Cambrian, Lower Silurian (Ordovician) and Silurian is practi-
cally complete, and it is well advanced on the Devonian and Carbon-
iferous groups. In connection with this work Mr.S. Ward Loper was
employed, under the authority of the World’s Columbian Exposition, to
prepare the material for exhibition and also to collect specimens from
the upper portion of the Silurian and lower portion of the Devonian
in the vicinity of Cumberland, Maryland. Mr, John Iiyres, of LeRoy,
New York, was also employed to obtain a series of fossil corals from
the Lower Devonian of western New York. The systematic collections
thus being prepared will be of permanent value to the Geological Sur-
vey as forming the nucleus of a collection that can be used as a stand-
ard of comparison in identifying and correlating fossils of the various
rock series of the continent.

The work upon the Lower Mesozoic faunas was assigned to Prof,
Alplieus Hyatt, the Upper Mesozoic or Cretaceous to Mr. C. A, White,
and the Cenozoic to Mr. William H. Dall, the results upon which will
be found in their yearly reports, respectively.

Mr. John W. Gentry remained in charge of the clerical work of the
office during the year.
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During the year two papers indicating the general studies of the
division were published, namely:

Correlation Papers. Cambrian. Bulletin of the U. 8. Geologieal Survey, No. 81,
1891, pp. 447, 3 plates (double), and 5 fignres distribated through text.

Preliminary Notes on the Discovery of a Vertebrate Fauna in Silurian (Ordovi-
cian) Strata. Bull. Geol. Soc. of America, vol. 3, 1892, pp. 153-172, plates 3-5.

Respectfully submitted.

Cnas. D. WaALcoTT,
Chief Paleontologist.
Hon. J. W. PowxrLL,
Director U. S. Geological Survey.

REPORT OF MR. C. A. WHITE.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DIVISION OF MESOZOIC INVERTEBRATES.
Washington, D. C., June 30, 1892.

StR: I have the honor to make the following report of the adminis-
trative work of this division for the fiscal year ending June 30, 1892.

FIELD WORK.

The field work which was begun by Mr. T. W. Stanton before the
close of the last fiscal year was in progress at the beginning of this, he
having continued his work from Colorado to Utah. On July 1 I left
‘Washington for Salt Lake City, Utah, where I met Mr. Stanton on the
bth, and together we proceeded to examine the Upper Cretaceous for-
mations of northern Utah and the adjacent parts of Wyoming. The
special object of this work was to study the characteristics of the Col-
orado division of the Upper Cretaceous, and the stratigraphical posi-
tion of the series of strata which had long been known as the Bear
river Laramie. Our first work was done in the valley of Weber river,
in the vicinity of Coalville, Utah, where a large part of the whole Upper
Cretaceous series is found exposed, and where much important infor-
mation was obtained concerning the limits of the different members of
the series.

From the valley of Weber river we proceeded to that of Bear river,
in southwestern Wyoming, where work was begun upon the Upper
Cretaceous series, including the so-called Bear river Laramie. Other
duties requiring my presence in Washington, I left Mr. Stanton to pros-
ecute the field work alone and returned to the office of the Survey,
arriving on the 17th.

Mr. Stanton continued the field work in the valley of Bear river and
the adjacent districts, proceeding northward into portions of western
Wyoming and southwestern Iduho. Returning he revisited Weber
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valley, and after completing the work there he returned to Washington,
arriving on Angust 28.

With a view to gaining information that will be of service in my plan
for making extensive collections of fossils from the Cretaceous forma-
tions of the southern states, I visited the cabinets of various colleges,
universities, and state surveys in Tennessee, Mississippi,  Alabama,
Georgia, and Virginia, returning to Washington on the 30th. A jour-
ney for a similar purpose was undertaken by me to Boston and New-
port, leaving Washington on May 3, and returning May 8.

Mr. Stanton, in company with Mr. T, . Williard, spent October 28
and 29 in collecting fossils from Cretaceous strata in Prince George
county, Maryland.

On May 4 Mr. Stanton left Washington for Utah, for the purpose of
making field studies of the Upper Cretaceous, and heis now, at the end
of this fiscal year, thus engaged.

OFFICE WORK.

Upon the completion in August of my review of the Cretaceous for-
mations of North America, which has been published by the Survey as
Bulletin 82, I began the preparation of manuseript of a work on the
Laramie and related non-marine formations, including the discussion of
subjects relating thereto. 'This work has occupied me during the
greater portion of the year, and it is still in progress.

When not otherwise engaged, Mr. Stanton has continued work
throughout the year on a review of the Colorado division of the Upper
COretaceous, and a revision of its invertebrate fossils.  This work is now
in an advanced state of preparation.

Mr. C. B. Boyle has continued work throughout the year upon the
catalogue and bibliography of North American Mesozoic invertebrates,
apon which he has long been engaged, and which is now completed,
and the manuscript of which is submitted herewith. M. Boyle’s con-
nection with the Survey ceases by his resignation upon the completion
of this work.

Mr. Williard was transferred to this division on October 1, since
which date he has been engaged in the clerical work of the office and
in aiding the work of preparing fossil collections for study and for in-
stallment in the National Musecum.

As a partial result of the last season’s field work, Mr. Stanton and
myself each prepared an article on the Bear river formation, which was
published in February of this year in the American Journal of Science,
vol. 43, pp. 91-115.

During the year much office work was done on various collections of
fossils, a large part of which belong to the Survey and were transferred
to the U. 8. National Museum on May 16, Others were collections
which have been examined and reported upon at the request of various
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members of the Survey to aid them in their official work. Besides
these, numerous collections have been examined and reported on for
correspondents of both the Museum and Survey.

Respectfully submitted.

C. A. WHITE,
Geologist in Charge.
Hon. J. W. PowELL,
Director, U. 8. Geological Survey.

REPORT OF MR. ALPHEUS HYATT.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DivisioN oF LoweEr MES0z0IC PALEONTOLOGY,
Cambridge, Massachusetts, June 30, 1892.

SIR: I havethe honor to submit the following report of the operations
conducted under my charge for the fiscal year ended June 30, 1892:

I lett Cambridge, Massachusetts, July 2, 1891, and after visiting the
museums at New Haven, Philadelphia, and lthaca in search of types
deseribed by Prof. Gabb and the study of collections of Mesozoic fossils,
I proceeded to Taylorville, California, to cooperate with Mr. Diller in
the geological work in that region. We sueceeded in adding one more
horizon to those previously discovered in the Trias and another in the
Jura, and gathered materials which were in larger part selected to fill
out blanks in the collections previously made. In consequence of the
greater length of time expended in thefield, we were able to do this
very effectually and sent home thirteen boxes of fossils.

Leaving Taylorville August 26, I went to San IFrancisco and in-
spected the collections ot Mesozoic fossils at that place. Unfortunately
the collections of the Natural History Society were not aceessible, being
stored in boxes, but I succeeded better at the Museum of the Univer-
sity of California and at the Mining Bureau, tinding some valuable
material, part of which I have since received as a loan for closer
inspection.

After my return to Cambridge, September 9, work was resumed upon
the collections in my laboratory and continued until the new accéssions
were received from Mr. Diller’s division. These were unpacked and
stored and then a careful revision of.all of the fossils from thatregion,
with some additional collections sent by Mr. Diller, was made. A re-
port was sent to that gentleman for the use of his division. In coop-
cration with Mr. Diller I also prepared a preliminary account of the
stratigraphical relations of these fossils and with your permission com-
municated the results to the Geological Society of America at the meet-
ing held at Columbus, Ohio. A manuscript embodying these results
was subsequently written and forwarded through the office of the Geo-
logieal Survey to the publishing committee of the same society.
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An important series of fossils collected by Mr. Becker’s division in
different parts of the gold belt from Colfax to Mariposa county, dur-
ing the past three years, has been carefully examined, the species com-
pared and described, and the results communicated to Mr. Becker for
the use of his division. This work involved the revision and -compari-
son of all the species published in this country and Canada from the
Jurassic and Lower Cretacious rocks.

A collection intended for the Columbian Exposition to illustrate the
Trias and Jura of the United States has been selected in accordance
with directions received from the chief paleontologist. These were
taken from the collections in my possession and those of the National
Museum. All the finest specimens and many others which might
prove essential to the work of this division could not be spared at the
present time, and this collection, therefore, gives but a limited repre-
sentation of the results of the work already accomplished. Neverthe-
less it is interesting and suggestive, and an expert will find in it in-
formation with regard to the relations of the faunas of the Trias and
Jura of this country far in advance of all he could gather from pub-
lished researches. ’

Respectfully submitted.
ALPHEUS HYATT,

Paleontologist in Charge.
Hon. J. W, POWELL,
Director U. S. Geological Survey.

REPORT OF MR. W. H. DALL.

DEPARTMENT OF THE INTERIOR,
U, S. GEOLOGICAL SURVEY,
DivisioN oF CENOZOIC INVERTEBRATES,
Washington, D. C., June 30, 1892.
StrR: I have the honor to submit the following report of the opera-
tions conducted under my charge for the fiscal year ended this day.

FOROE.

The personnel of the division has comprised William H. Dall, pale-
ontologist in charge; R. K. C. Stearns, paleontologist, and Gilbert D.
Harris, assistant paleontologist; Frank Burns, skilled laborer.

During the first nine months of the year Mr. Stearns was absent on
sick leave without pay. From September to March Mr. Gilbert .
Harris was absent ou field work under the general supervision of the
chief geologist. Tor the larger part of the year, therefore, the active
force of the division has consisted of the writer and Mr. Burns. Dur-
ing April, May, and June Dr. Stearns has been engaged in field work
in California. From September, 1891, to March, 1892, Mr. Harris
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cooperated with Dr. John O. Branner, state geologist of Arkansas, in
the southeastern part of the state. The details of this work will be
found in the administrative report of the chief geologist.

ROUTINE WORK.

The routine work of the division, as in previous years, has consisted
largely of receiving, unpacking, cleaning, assorting, classifying, record-
ing, naming, labeling, cataloguing, and arranging in order for easy
reference the fossils of Cenozoic age and their later related forms. This
material is collected by members ot the Survey or presented by private
individuals interested in geology. Another branch of the work consists
in reporting on such specimens brought in by the geologists of the
Survey desirous of learning the age of the strata from which they were
obtained; or by private students of paleontology desirous of naming
their fossils; or, lastly, by the directors of state surveys who desire to
have the benefit of comparison with typical collections, such as may be
found in the National Museum.

The labor of furnishing information on these and cognate subjects to
inquirers from all parts of the country is constantly growing. In
1888-89 the number of such applications was forty-five; in 1838990,
sixty-nine; in 1890-'91, one hundred and sixty-six; and in 189192, the
year just closed, the number was two hundred aud eight, from 114
different people. '

Material referred to the division for determination by other members
of the Survey has in all cases been promptly attended to. No arrears
of this sort remain. No aceount has been kept of the nnmber of species
identified for members of the Survey, but for students and geologists
in various parts of the country the number examined and indentified
is about 3,370 in round numbers, against 1,800 during 189091,

The accumulation of material from collections made in the field is
increasing with great rapidity, many thousands of’ specimens having
been obtained during the past season.

Much progress has been made in arranging for easy reference the
named duplicates, and, on request, the division has prepared, labeled,
and packed for use in the Survey exhibit at Chicago during the Colum-
bian IFair, a series of 216 species of characteristic Tertiary fossils of
the United States. Another series of 100 species has been prepared for
the Congrés of August, 1892, at Moscow.

The registrations during the past year in the Museum catalogue have
amounted to 2,546, equivalent to about 7,638 specimens. The entries
of duplicates have numbered 1,708, the number of specimens in this
case being much larger in ratio to the entry.

Miss N. C. Beard and Mr. S. . Bond, of the Museum staff, have ren-
dered occasional assistance by permission of the Musenm authorities.

As facilitating the work of the division, the writer has continued,
with the permission of the Director, to act as honorary curator of the
Department of Mollusks of the U. S. National Museum.
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FILLD WORK.

In November and December Mr. Burns was sent to Claiborne, Ala-
bama, to abtain a collection from that classical locality, as several for-
eign paleontologists had expressed a willingness to exchange named
fossils of the European Tertiary for unsorted Claiborne marl. Mr.
Burns, though interfered with by bad weather and finally obliged to
cease work on account of the advance of winter, met with fair suceess
and forwarded 10 barrels of the marl.

Mr. Joseph Willeox, who has for some years been informally cooper-
ating with the writer in the exploration of the southern Tertiaries,
assisted by Mr. C. W. Johnson, of the Wagner Free Institute of
Science, in Philadelphia, made some important explorations of the
Tertiaries on the Waccamaw river, South Carolina, and near the mouth of
the Neuse river, North Carolina. The fossils collected were sent with
sections, etc., to the writer, and resulced in the establishment of the
fact that well defined Pliocene beds occur in both states, and that the
fauna illustrated by Tuomey and Holmes in their tine work on the
Pliocene of South Carolina was heterogencous and composed of species
belonging to beds of different ages. On April 10 the writer, and on
the 18th, Mr. Stearns, proceeded to California to carry on field work
on the Tertiary beds of the Pacific coast. This work was carried on
nearly to the end of the fiscal year with important results, showing
confusion of faunas of ditferent ages by early observers of the Pliocene
and post-Pliocene beds in southern California. An outerop of the
Wallala beds of Dr. White at La Jolla, near San Diego, California,
was carefully studied, and showed that these beds pass upward with-
out break or unconformity into the Chico formation. Mr. Homer
Hamlin and Mr. O. N. Sanford, of San Diego, have courteously co-
operated in the exploration of these beds, and will continue to collect
material until the species are sufficiently well represented to render
practicable a study of the fauna by members of the Survey. .

Mr. Burns went into the field at Calvert cliffs, Maryland, May 17, to
obtain a representation of the fauna described from there by Conrad, and
on June 4 continued similar work at Drumecliff, Marylaund, returning to
Washington on the 16th. On the 21st, and until the 30th, he was
engaged on the Tertiaries of the lower part of the James river, near
Yorktown, Virginia, with good results. Mr., Harris paid a short visit
to the localities in Maryland for the purpose of reviewing the sections
made by Conrad nearly haltf a century ago, in which serious errors
were suspected, and on inspection were actually found to exist.

SPECIAL RESEARCHES.

The correlation essay on the Neocene of the United States, forming
Bulletin 84 of the Survey, which was submitted in July, 1891, has
passed through the printer’s hands and is now nearly ready for publi-
cation, Part II of the writer’s report on the Tertiary Mollusks of
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Florida and the southeastern coast of the United States is in an ad-
vanced state of preparation, and the introduction, discussing the Plio-
cence beds of the Carolinas, was issued in advance by the Wagner Insti-
tute, of Philadelphia. A number of shorter papers bearing on the
Tertiary fauna of the eastern United States and related forms have
been published by the writer, Mr. Stearns, and Mr. Harris during the
year. '
MUSEUM EXHIBIT.

In the early part of the year, space being available in cases provided
by the National Museum, a series of some three hundred characteristic
Tertiary types of fossils of the United State$ was prepared, properly
labeled, and put on exhibition so as to be ready for inspection at the
time of the meeting of the International Geological Congress. The
great mass of the Tertiary fossils not yet completely studied or de-
termined, which has accumulated during the past few years, was
wholly rearranged in geographical and stratigraphical order for ready
reference, and a card catalogue was prepared to serve as index to the
collection.

In conclusion the writer wishes to express his appreciation of the
faithfulness and energy with which Messrs. Burns and Harris have de-
voted themselves to the work required of the division both in the
Museum and in the field, a devotion which alone has made practicable
the performance of so much as is briefly recorded in the foregoing ab-
stract of the operations of the division for the year just closed.

Respecttully submitted.
Wn. H. DALL,

Paleontologist in Charge.
Hon. J. W. PowELL,

Director U. 8. Geological Survey.

REPORT OF MR. LESTER F. WARD.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DivisioN oF PALEOBOTANY,
Washington, D. C., June 30, 1892.
Sir: I have the honor to submit the following report of the opera-
tions of the Division of Paleobotany during the fiscal year:

FIELD WORK.

Mr. Charles S. Prosser was in the field from July 1 to August 26, en-
gaged in studying the Middle and Upper Devonian formations of Mon-
roe, Pike, and Wayne counties, Pennsylvania, with special reference
to the flora and fauna. The collection made is of great importance in
determining doubtful horizons and correcting previous errors,
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Mr. David White was sent to Gay Head, Massachusetts, in July and
again in September to examine the changes in the various sections
formerly measured that have been produced by the agencies of frost,
storms, and wave action in uncovering portions of the cliff and ena-
bling him to obtain additional material.

In my last administrative report mention was made of the inaugura-
tion of a somewhat systematic investigation of the Potomac formation
as a necessary preparation for writing that part of my essay on the
geologic correlation of the plant-bearing deposits of the United States.
As the city of Washington is located upon this formation it was possi-
ble to carry on this work by making short excursions. The region
about Washington was carefully surveyed and bighly successful expe-
ditions made to the shores of Chesapeake bay, and the Severn and
Patapsco rivers. Fossil plants were found in unexpected localitics,
some of them quite near the Capital, and these were of such a charac-
ter as to throw an entirely new light upon the nature of the formation,
suggesting the possibility of correlating it with others supposed to be
of different age.

Local work of this nature was continued at convenient intervals until
September 3, when a more extended expedition was undertaken. My
chief desire in this was to accompany Mr. R. T, Hill to Texas and
Arkansas, and examine the Trinity formation of those states with a
view to the possible discovery of plantremains that should indieate the
relation of that formation to the Potomuc formation. But Mr. W. J.
McGee was setting out at the same time with a party, consisting
besides himself of Dr. E. W. Hilgard and Dr. Eugene Smith, to exam-
ine certain Tertiary deposits in the Mississippi valley, and was desir-
ous that both Mr. Hill and myself should accompany his expedition.
Fossil plants had been found by Mr. MeGee in what was supposed to
be the Lafayette formation, and he wished me to visit the localities and
add my judgment as to their nature and probable age. At Grand
Junction, Tennessee, we were joined by Prof. J. M. Safford, and later
at Memphis by Prof. J. A. Holmes. After visiting typical deposits of
the nature described at or near Grand Junction, La Grange, Memphis,
Curve, and Randolph Bluffs, in Tennessee, and at Holly Springs,
Lumpkins Mill, and Waterford, in Mississippi, we proceeded to Oxtord,
where I had the valuable privilege of examining the types of Prof.
Lesquereux’s early paper on the Tertiary Flora of Mississippi, which I
had supposed to be lost.  An inspection of these types in connection
with the forms I had seen at the several localities previously named,
convinced me that they all belonged to the same general series and
were of substantially the same age, i. e., that the supposed Lafayette
plants belonged to the La Grange formation, otherwise known as the
Eolignitic or MississippiTertiary, commonly regarded as of Eocene age.

From Oxford the party proceded to Natchez and thence down the
Mississippi river in boats, stopping at various points, notably at Ellis’s
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cliff and IFort Adams., At the former of these points a few fossil
plants were found beneath heavy beds of Lafayette sand. This plant-
bearing deposit is of special interest and descrves careful study, which
time did not then permit. Although closely resembling the La Grange
deposits of Tennessee and Mississippi farther north, and ocenpying the
same relation to the Orange Sands (Lafayette), it was not believed by
the geologists present to represent that series, but was thought to be-
long to the Grand Gulf formation of Hilgard, and the few vegetable
fragments found were not decisive on this point.

New Orleans was reached on September 14, and San Antounio, Texas,
on September 16, the party having now so far separated as to consist
only of Messrs. MeGee and Hill and myself. Tt was thought desirable to
visit the Rio Grande at Laredo, where a peculiar fauna, perhaps Upper
Cretaceous, was found at the base of the marine Lower Tertiary, and
thence to penetrate some distance into Mexico to study the Mesozoic
mountain system about Monterey, Saltillo, and to the east of Catorce
and Vanegas.

Early in October Mr. Hill and myself commenced work in the Cre-
taceous of Texas and Arkansas, Mr. McGee having completed his work
and returned to Washington. Proceeding first to southwestern Arkan-
sas we met the Trinity formation along the Fort Towson road and fol-
lowed it to the Little Missouri, where, at the so-called Plaster bluff, it
is well developed, forming a gypsum cliff, at the base of which abun-
dant lignites and some vegetable remains oceur. Wenextwentto Gran-
bury, Texas, where an outfit was secured. Passing thence southward
to Glen Rose over the belt of Paluxy sands, yielding silicitied wood, we
followed up the Paluxy river to Bluff Dale. In thebed of that stream,
which flows over the Glen Rose division of the Trinity, 2 miles above
the town of Glen Rose, there is a valuable plant-bearing deposit, made
known to us by Mr. J. W. Harvey of that place. After spending a day
at this locality we left Mr. Harvey with instructions to continue the
work of collecting the fossil plants, and resumed the journey over the
true Trinity sands, full of silicified wood, to Morgan’s mill and beyond,
reaching the margin of the Carboniferous some 7 miles west of the
last-named place. On the 14th we had worked our way back to Bluff
Dale, where Mr. Hill, unable to remain longer, left the party and re-
turned to the Bast. Icontinued the work for five days longer, visiting
important localities on Wolf creek, Paluxy river, ete., and then pro-
ceeding to Stephenville and down the Bosque river as far as Hico, in
Hamilton county. From this point I crossed the mountainous tract to
the north via Skipper’s gap and Chalk mountain, reaching Glen Rose
on the 18th and Granbury, by way of Comanche peak, on the 19th. I
then returned to Washington by rail, arriving on the 23d.

During the months of November and December local field work in
the Potomac formation was continued as opportunity would permit,
and two large collections were made by Mr. White and myself, the one
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near the village of Brightseat, Maryland, 10 miles east of Washiug-
ton, the other on the IFort Foote reservation, in bluffs of the Potomac
river, These, with the equally ample colleetions made earlier on Penn-
sylvania avenue extended, east of the Anacostia river in the District
of Columbia, at Grove point aund Bodkin point on Chesapeake bay,
and at Round bay on the Severn river, constitute an extensive flora
from localities and at horizons in the Potomac formation from which
no vegetable remains had previously been obtained.

On April 3 of the preseut year 1 left Washington for Tuscaloosa,
Alabama, for the purpose of studying the Lower Cretaceous as it oceurs
in that state. While there I cooperated with Dr. Eugene A. Smith,
state geologist of Aiabama, who 1is specially interested in this forma-
tion. We visited all the known localities tor fossil plants and discov-
ered some important new ones.  We made one exeursion across the belt
from. Woodstock, where it appears ouly in the form of outliers and iso-
lated patches of clay and sand resting on the Carboniferous, southward
to its contact with the overlying marine Kataw formation below Havana.
We also made a collecting tour of five days’ duration parallel to its gen-
eral strike and near the only horizon at which plant remains have thus
far been found,i. e., within a short distance of its landward (lower)
margin.  Some additional specimens were collected at Snow’s, on
the Black Warrior river, and at Cottondale, places which had previ-
ously yielded ample material to Prof. Fontaine. Besides these, two
large eollections were made from two practically new localities, viz,
at Shirley’s mill on Davis’s ereek, 11 miles south of Fayette court-
house, and at Glen Allen, on the Kansas City, Memphis and Birming-
ham railroad, 75 miles west of Birmingham. These two localitics
yielded an abundance of well preserved fossil plants.  From this expe-
dition I returned to Washington on April 20,

It had been my intention for some time to undertake in the spring a
systematic field study of the Lower Cretaceous, from Virginia north-
eastward, paying special attention to stratigraphy and to the nature
and order of deposition of the different members or subdivisions of the
formation so far as these could be distinguished. Satisfied with the
inadequacy of the method of study thus far adopted, viz, that of fol-
lowing the belt parallel with or at small angles to the strike, and con-
vinced that the proper method was that of selecting suitable points,
and making careful scctions across the formation from its lower or
landward to its upper or coastward side, T adopted this Iatter method,
selecting for the first section the Rappahannock river, on which, at
Fredericksburg, the largest collections of fossil plants had been ob-
tained. In this work I have been assisted by Mr. David White, to
whose active and intelligent cooperation a great measure of whatever
success itmay attain will be due. The Rappahannock section was care-
fully made and proved very important, A second section was then
made in the vicinity of Aquia creek, which has also veen a very pro-
ductive region from the paleobotanical standpoint.
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Preparations were then made for an overland expedition from the
Potomac to the Raritan for the purpose of applying this method to as
many points as seemed to promise good results. The party consisted,
as before, of Mr, White and myself, and the prineipal mode of convey-
ance was a horse and buckboard, though it was not proposed to
depend exclusively upon this, but to employ row or sail boats, rail or
water transportation, or any other means available, necessary, or most
economical of time or expense. Provided with maps, charts, and iu-
struments requisite to such an enterprise, we left Washington on May
16, giving special attention to the Potomae formation in Maryland.
The principal sections for which data were obtained in that state were
those of the Patuxent, the Severn, the Patapsco, and the eastern shore
of Chesapeake bay. We then made a study of the position of the belt
through the state of Delaware, and traced it along the Schuylkill and
Delaware rivers, connecting it with the clays of New Jersey. These
latter were carefully studied, especially on the Delaware and Raritan
rivers, with the object of correlating them with the Potomac formation
in Virginia and Maryland. The Woodbridge distriet and Staten Island
were embraced in the survey, and a visit was paid to some points on
Long Island where the clays appear. The return trip was commenced
on June 18, and was made a means of revisiting critical localities and
of going to many new ones that had for one reason or another been
omitted in passing through. The expedition was completed onJune 27
by the return of the party to Washington.

In my administrative report for 1888-89 reference was made to cer-
tain fossil plants from Bridgeton, New Jersey, which had been placed
in the hands of Dr. John I. Northrop, of the School of Mines, Columbia
College, New York, for determination. The absence of Dr. Northrop
in the West Indies during the greater part of the following year, and
his death soon after his return, left this investigation unfinished.  But
a considerable amount of additional material had been aceumulated by
him and others, and some progress had been made in studying and
illustrating it, During the past year Dr. Arthur Hollick of the same
institution applied to me for authorization to take nup and continue this
work, which was gladly given. Little was known of the geological
position of the Bridgeton bed, and in June, while operating in New
Jersey, a side journey by rail was made to thatplace at the time when
Dr. Hollick was on the ground, for the purpose of endeavoring to deter-
mine the stratigraphical relations of the plant-bearing deposit. The re-
sult established its quite recent age relatively to the underlying strata,
and Dr. Hollick remained to make farther collections.

OFFICE WORK.

Except that Mr. T. E. Williard left the division at the end of Sep-
tember, the force has remained the same as at the close of the last fiscal
year. Tt has, however, been deemed expedient on the part of the Divi-
sion of Illustrations to have most of the work in that division done under
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the immediate supervision of the ehief, and consequently Mr. von Dach-
enhausen has not regularly worked at the National Museum; but as
the specimens of Potomac plants recently collected in the soft clays
would not admit of being wrapped up or transported, he was permitted
to spend a portion of each day there during a considerable part of the
winter.

The changing character of the office work of the division makes it
desirable to alter the classification slightly from that of previous re-
ports. I shall therefore divide it primarily into original research and
routine work, the latter of which may be subdivided as formerly.

Original research.—The inereasing confidence of geologists in the di-
agnostic value of fossil plants has resulted in the frequent collection of
this class of material and its reference to this divigion for determina-
tion and for a statement of its probable bearing on the question of the
age of the deposits yielding it. To meet this demand it has been nec-
essary for each of the members of the scientific corps to devote a large
part of his time to this work. To Mr. David White, as previously re-
ported, the Carboniferous system has been assigned, and he has entered
vigorously upon the study of a large amount of material that has come
into his hands, chiefly from Missouri, Arkansas, and Kansas. In con-
nection with this work, and arising out of it, he has prepared a bulletin
entitled ¢ Flora of the Outlying Coal Basins of Southwestern Missouri,”
which is based on the personal study of a large number of specimens,
and which secemed necessary as a preparation for the work in hand.

The demand for the determination of fossil plants from later forma-
tions has been even more urgent, and Mr. F. H. Knowlton has devoted
most of his time during the year to this work. As formerly reported,
I have also assigned to him the task of examining the lower forms from
the Laramie formation, and he has labored under great difficulties from
lack of European material with which to compare the specimens that
have heretofore been identified with species from European deposits.
He at length decided to make a voyage to Europe in order to visit the
principal museums there in which these types are deposited. He ac-
cordingly crossed the Atlantic early in September and remained until
near the end of October. He visited the National Museum at Copen-
hagen, Demmark, and examined the type specimens on exhibition there
of inost of the species described in Heer’s Arctic Fossil Flora. At Stock-
holm he spent several days with Dr. Nathorst in going over the exten-
sive collections of Cretaceous and Tertiary plants, also largely Arctie.
In Berlin he was able to see many of Debey’s types from the Upper
Cretaceous of Aachen, and in London he obtained access to the rich
Eocene flora of the London clays. He also ransacked the European
herbariums for living plants with which these fossil floras have been
compared, and brought back much valuable data to aid him in his
work, which he has prosecuted since his return with greatly increased
suceess.
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_ Among the collections which have been determined and reported
upon by Mr. Knowlton since his return from Europe should be men-
tioned one made by Mr, Cooper Curtice from the auriferous gravels of
California; one sent by Mr. W. H. Weed from the Kootanie beds at Great
Falls, Montana; a much larger one, also made by Mr. Weed, in the
Bozeman coal mines of Montana, in reporting upon which he found it
advantageons to include all the material thus far obtained from that
general district, and the extensive collections made during several years
past by Mr. Whitman Cross from the Denver formation. Besides these,
numerous minor colleetions and isolated specimens from various loeali-
ties have been examined and identified by him.

Mr. Charles S. Prosser, though devoting but a small part of his time
to original research, has worked up his own Devonian collections and
done much work of a stratigraphical character on the geology of north-
ern Pennsylvania and western New York, publishing several important
papers.

Mr. J. W. Harvey, of Glen Rose, Texas, who, as above stated, was
employed to collect fossil plants fromn the deposit diseovered by him-
self on the Paluxy River two miles above that place, shipped to the
Survey seven boxes of the material obtained, which arrived early in the
winter. The obvious resemblance of the plant remains to those from
some of the localities in the Potomac formation of Virginia made it
advisable to send the collection to Prof. Wm. M. Fontaine for deter-
mination. This was done and his report upon it has been received and
will soon be published.

In theintervals between my several field campaigns above described
I have occupied myselt with the preparation of the data for that part
of my correlation essay which is to treat of the Lower Cretaceous plant-
bearing deposits. The large collections of new material which I made
in the field required me to apply myself closely to their study and de-
termination. The soft clay matrix in which these impressions are con-
tained and the large blocks in which it was necessary to collect the
greater part of the specimens involved great labor in working them
out and exposing them for study. Most of my time not consumed in
administrative duties during the winter months was given to this work.
Early in March the large collection made by Prof. Wm. M. Fontaine,
from the same formation, near Tuscaloosa, Alabama, two years ago,
was sent me by him, and I spent that monthinits study and in placing
it inthe condition in which I had placed my own collections. To this 1
was able to add a fine collection made some time ago by Mr, David
White, at South Amboy, New Jersey, while his still more extensive
collections from Gay Head, belonging to the same general series, re-
quired to be coordinated with the rest as together constituting the
available material in hand from the Lower Cretaceous. I was, how-
ever, much embarrassed in this work by the need of Dr. J. S. New-
berry’s unpublished volume on the flora of the Amboy clays, the manu-
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seript drawings of which I had several years ago seen. I also needed to
examine and compare the specimens at Columbia College, New York,
on which that work was based. I therefore made a brief visit to New
York near the end of March for this latter purpose. Owing to the ab-
sence of Dr. Newberry I was unable to see his figures; but with the per-
mission of Prof. J. F. Kemp, in charge, and the assistance of Dr. Arthur
Hollick I was suceessful in making a thorough ¢omparison of the Am-
boy clay specimens with sketches of my own types, which proved in a
high degree jnstructive.

Being aware that Prof. P. R. Uhler, of Baltimore, had been actively
at work on the Lower Cretaceous of Maryland for a number of years
and had collected many fossil plants, I called upon him and was per-
mitted to see such of these as had been unpacked, both at the Mary-
land Academy and at his house. Prof. Uhler has since placed in my
hands for determination some of the more critical of these forms and
has generously offered me the privilege of using any of his material in
elucidating the difficulties that present themselves in the study of this
remarkable flora.

It will be seen that, in consequence of the necessity for concentrating
my efforts upon the Lower Cretaceous, work on the Laramie flora, al-
ready so far advanced, has been nearly suspended during the year.
Not wholly so, however, as there have been intervals during which I
have resumed my investigations in this field, and, as above stated, the
greater part of Mr. Knowlton’s work has borne directly upon this sub-
ject and will be incorporated in the final results.

Routine work.—Under this head naturally fall bibliographic work,
catalogue work, and care of collections, as well as the regular corre-
spondence and other office details not requiring special mention.

The bibliographie work has progressed slowly on account of the in-
creasing other duties that have devolved upon Mr. White. During
most of the time that he has been in Washington he has devoted several
hours each day to it; much, however, remains to be done.

A far greater amount of time has been given to the catalogue work.
A large amount of new literature has appeared during the year, and
most of this has found its way to the division. The practice on the part
of each member of the force of sending his own contributions freely and
immediately to all who are known to be interested in the subject has
produced the natural effect that all who are publishing in the same line
respond promptly by sending their own papers, and these valuable
works are treated by all as contributions to the library. There are also
other ways in which the division comes into the possession of both new
and old documents of value. All such accessions are catalogued as fast
as they arrive, Miss L. M. Schmidt having charge of this branch of the
work. In this manner the catalogue has grown very rapidly during the
year, and in its present advanced stage its value increases at a much
more rapid rate than its volume. Mi. Prosser, as appears from the
above account of the field work of the division, has spent only six weeks
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in the field. The geologieal investigations which he has conduected at
the office have been chiefly made out of office hours, so that he has
really devoted nearly all his ofticial time to the continuation of his re-
vision and correction of the index slips as explained in my last two
administrative reports. The estimate made in my last report that
another year would be required to complete this part of the work has
fallen short probably by about one month, the letter T having been
completed at the end of June.

The two extensive collections made by Prof. Fontaine constituting
the material for his two monographs (VI and XV) of the Geological
Survey, and which had previously remained in his hands at the Uni-
versity of Virginia, were carefully labeled, packed, and boxed by him
during the spring of 1891 and sent on to Washington at the close of
the last fiscal year. They arrived at the National Museumn on July 10,
in forty-oune boxes, twelve of which contained the specimens from the
Trias or Older Mesozoic, and the remaining twentynine those of the
Potomac or Younger Mesozoic. Mr. Williard at once commenced the
work of unpacking and installing these collections, which occupied him
until near the end of September, at which time his connection with the
division ceased.

A noteworthy event of the year, though relating more immediately
to the National Museum, still of the utmost importance to the Geologi-
cal Survey and to science at large, has been the closing of an important
transaction through which the great collection of Paleozoic plants of
Mr. R. D. Lacoe, of Pittston, Pennsylvania, is to become the property of
the United States and be placed in the National Museum, where, as
honorary curator ot the department of fossil plants, it will fall under
my charge. The negotiations leading to this result were completed dur-
ing the month of December, 1891, amounting to little less than a free
gift on the part of Mr. Lacoe of this immense collection, the result of so
many years industrious accumulation and great pecuniary outlay. Mr.
Lacoe had, however, explained that the collection was not then in con-
dition to be moved; that besides the types, which, as all know, Mr. Lacoe
keeps in excellent order and accessible to all students, there was a
large amount of duplicate material that required to be labeled, and in
some cases compared and verified before he would be willing to let it
be removed. I assured him that whenever he would indicate a suita-
ble time T would send some one competent to do this work under his
supervision. He informed me that he would have some leisure for this
purpose in January and February, and accordingly on January 21 Mr.
‘White went to Pittston to begin the work. He remained one month,
when, in consequence of Mr. Lacoe’s departure for a considerable period,
the work was temporarily suspended. Much progress was made, how-
ever, and twenty-two boxes of fossil plants belonging to the Lacoe col-
lection were shippped to Washington and have since been installed.
The remainder will follow in due time.
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Owing to severe illness Dr. J. 8. Newberry has been unable to con-
tinue his personal investigations or make any report.

Prof. Wm. M. Fontaine submits the following report of work done
by him during the year:

During the last summer I was occupied, a portion of the time, in field work. This
work was carried on in two portions of the state of Virginia, viz, in tie castern and
southwestern. In the eastern part of the state certain openings had been made in
attempting to develop coul scams. It was desirable to examine these to determine
whether or not they contained fossil plants and to colleet them if present.  Some of
the old fossil localities were reexamined and additional collections were made.

In the southwestern part of the state, new localities were examined for the pur-
pose of discovering and eollecting fossil plants from the Pocono or lowest stage of
the Carbouiferous formation. - Additional collections were made from old localities
in this formation.

During the year some work has been done in the preparvation, study, and deserip-
tion of the Pocono plants, T'have determined the character and probable age of
certain older Mesozoice fossil plants, collected by Mr. Diller in California. 1 liave
determined two collections of fossil plants made from the Great Falls group of
Montana, and prepared a paper describing them. I have also determined a collec-
tion of fossils plants made near Glen Rose, Texas, from the Trinity beds, and have
prepared a paper describing them. The above constitutes my work up to date.

Very respectfully, your obedient servant,
LesTER F. WARD,
Geologist in Charge.
Houn. J. W. POWELL,
Director U. S. Genlogical Survey.

REPORT OF PROF. O. C. MARSH.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DI1visioN OF VERTEBRATE PALEONTOLOGY,
New Haven, Conn., July 1, 1892,

S1r: I have the honor to submit the following report of the work of
this division during the past year: )

In compliance with your letter of general instructions, I have con-
tinued the systematic work of collecting vertebrate fossils and investi-
gating those of special interest to science. This work has gone on sys-
tematically and with success during the year.

The field work has been continued in the same region explored last
year, especially with a view of obtaining accurate information in regard
to the great Laramie formation, and its relation to the deposits above -
and below it along the eastern flank of the Rocky mountains. The
questions connected with tlic Laramie itself increase in importance as
the investigation is coutinued, and the necessity of systematie explora-
tions throughout the whole extent of the formation is now demonstrated.
The problems involved are of the greatest economic value, as the Lara-
mie 1s the great coal-bearing tformation ot the West, but these problems
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are likewise so intimately associated with questions in geologic science
that they can not well be separated.

The general results then attained in regard to the knowledge of the
vertebrate life which existed during the deposition of the Laramie beds
were given in my last annual report, and the researches of the past year
have added largely to the material secured, and made clear many points
hitherto involved in doubt. The investigation is still incomplete, but
enough is now known to prove conclusively that the fauna of one hori-
zon, the Ceratops beds, is among the most remarkable yet discovered
in any part of the world. This remarkable fauna is ot Cretaceous age,
as the hundreds of specimens now known demonstrate beyond reason-
able doubt. All its main associations are with the Mesozoic below and
not with the Tertiary above. Between this horizon and the known
base of the Eocene is a great faunal break, and it is in this part of the
geologic section that earnest and systematic work is now specially
needed, and here, too, most important results from such work may be
expected.

The development of the Tertiary formation in the Rocky mountain
region has no known parallel in any other part of the world. During
the whole of this period an extensive series of fresh-water lakes suc-
ceeded each other throughout Eocene, Miocene, and Pliocene time.
Vertebrate life was everywhere abundant, and each lake basin thus
preserved a rich record in its slowly accumulated deposits. This record,
as yet only partially disclosed in each of the three divisions of the Ter-
tiary, clearly indicates the life history of many groups of mammals,
and marks out with considerable certainty the genealogy of the principal
types existing to-day. Inthelowest deposits of the Eocene lake basins
the remains of mammals are so abundant and varied as to clearly dem-
ounstrate that this form of animal life was dominant. The contrast
between this fauna of the great mammalian age and the remarkable
reptilian fauna of the Laramie below is profound, and the true meaning
and explanation of this break has been one object kept constantly in
view in the investigations of this division during the past year.

One feature of the work of this division in the East during the early
part of the year was completing the preparation of the large ecollection
of vertebrate fossils selected for the National Museum, and sending them
to Washington to be placed on exhibition before the meeting of the In-
ternational Geological Congress. The collection weighed nearly three
tons and a half, and was more than sufficient to fill the large case spe-
cially prepared for it in the National Museum. Among the specimens
sent were three skulls of the gigantic Triceratops, from the Laramie of
‘Wyoming; ten skulls of Brontotheridee, from the Miocene of Nebraska
and Dakota, and numerous other remains of the same group from the
same general localities; a large collection of extinet Rhinoceroses, from
the Pliocene of Kansas, and other important vertebrate fossils from the
‘West, the whole making a collection of great value and scientific in-
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terest. Other important collections are now in preparation, and will
be sent to the National Museum when cases are provided for them.

The work on the monographs in preparation has been continued sys-
tematically during the past year, but not so rapidly as I had hoped,
owing to new discoveries of importance. The following articles on ver-
tebrate paleontology have also been prepared by me, and published
during the ycar:

Note on Mesozoic Mammalia. Proc. Am. Acad. Nat. Sci. Phila. With plate.

Proc. Acad. Nat. Sci., Philadelphia, 1891, pp. 237-241. Restoration of Stegosaurus.
With plate. -

Amer. Jour. of Science, vol. XLI1, pp. 179-181, Augnst, 1891. Notice of New Ver-
tebrate Fossils.

Amer. Jour. of Science, vol. XLII, pp. 265-269, September, 1891. Geological Hori-
zons as determined by Vertebrate Fossils.,  With plate.

Amer, Jour. of Seience, vol. XLIIL, pp. 336-338, October, 1891, The Skull of Toro-
saurns. With two plates.

Amer. Jour. of Science, vol. xrI1, pp. 81-84, January, 1892. Discovery of Creta-
ceous Mammalia. Part III. With seven platces.

Amer. Jour. of Science, vol. XL, pp. 249-262, March, 1892, Recent Polydactyle
Horsces.

Amer. Jour. of Science, vol. XL, pp. 339-355, April, 1892. A New Order of Ex-
tinet Eocene Mammals (Mesodactyla).

Amer. Jour. of Science, vols XLIII, pp. 445-449, May, 1892. Notice of New Reptiles
from the Laramic Formation.

Amer. Jour. ot Secience, vol. XLItI, pp, 449-453, May, 1892. Notes on Triassic
Dinosauria, With threc plates.

Amer. Jour. of Science, vol. XLIII, pp. 543-546, June, 1892, Notes on Dinosauria,

Very respectfully,
O. C. MARsH,
Paleontologist in Charge.
Hon. J. W. POWELL,
Director U. S. Geological Survey.

REPORT OF PROF. 8. H. SCUDDER.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DivisioN or FoSSIL INSECTS,
Cambridge, Mass., June 30, 1892.

S1r: I have the honor to submit the following report of the opera-
tions conducted under my charge for the fiscal year ended June 30,
1892:

SIR:

The monograph of the Tertiary rhynchophorous Coleoptera of the
United States, referred to in my last report, monopolized the work of
the Division of Fossil Insects during the first half of the past official
year. The manuscript of the same, with material for twelve quarto
plates, was forwarded on the last day of 1891. It includes nearly two
hundred species, most of them new, and shows that our Tertiary fauna
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is considerably richer than the European, comparisons with which are
instituted throughout. Some of the general results reached in the
study of these insects have been published in & paper in the Proceed-
ings of the Boston Society of Natural History, which is the only publi-
cation of the past year, excepting the index to the known fossil insects
of the world (Bulletin 71) referred to in my last report as then ready to
be issued. ,

Other descriptive work of the year has been (1) a selection of miscel-
laneous forms of special interest from our western Tertiaries, which was
forwarded in July, 1891, for publication as a bulletin with three plates
(Buliletin 93); (2) a report on the insects of the Rhode Island coal field

with two plates, forwarded the last of Mareh, also for publication as a

bulletin (Bulletin 101); (3) a review of the Tertiary aphidae of North
America, with five plates, submitted the last of Mareh for publication
in the Thirteenth Annual Report of the Survey; (4) description of a
new genus and species of Ilateride from Fossil, Wyoming, from bor:
rowed material; and (5) a revision of the American fossil cockroaches,
with descriptions and figures of a large number of new forms, a work
which is still in progress.

During the year the work of attaching to the specimens in my care
the distinctive labels of the Survey has been completed, as well as the
separate numbering and catalogning of the same, so that every speci-
men belonging to the Survey can now be quickly identified; a copy of
the catalogue has been forwarded to the office of the Survey in Wash-
ington.

For the use of the division and to accompany the card catalogue of
the described fossil insects of each separate Tertiary locality in Amer-
ica, mentioned in my last report, a similar catalogue for each distinct
European Tertiary locality has been begun (based on my index to fossil
iusects, Bulletin 71), and nearly completed. At the same time Bulletin
71 has itself been kept up to date by a supplementary card catalogue
prepared upon the same lines.

A sample collection of fossil insects from the American Tertiaries,
including about one hundred and sixty species named and carefully
selected to present as varied an assortment as possible, was forwarded
in July last to Washington for exhibition during the meeting of the
International Geological Congress.

During the latter halt of May a visit was paid to the localities at
Cassville, Monongalia county, West Virginia, and Wills creek, near
Steubenville, Jefferson county, Ohio, where in Permian and Carbon-
iferous strata remains of insects have been fonnd in some number, to
personally examine the localities with a view to further work in them.
A few specimens were found even in the short time that could be de-
voted to search, one, at Wills creek, proving to be of particular inter-
est. This was the only field work of the year.

Progress has been made in the preparation of drawings for the use
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of the division. Most of the artist’s work has been upon the Tertiary
weevils and Carboniferous cockroaches. In all one hundred and seven
enlarged drawings in ink have been completed, ready for photographic
reproduction when needed. A considerable part of them, indeed, have
already been forwarded in connection with the memoirs completed dur-
ing the year. Besides these, corrections have been made in twenty
earlier drawings of other species, previous to their use in publications.

Respectfully submitted.

SAv’'L H. SCUDDER,
. Paleontologist in charge.
Hon. J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF MR. F. W, CLARKE.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
D1visioN oF CHEMISTRY,
Washington, D. C., June 30, 1892,

Sir: During the fiscal year 1891792 the work of the Division of
Chemistry and Physics has varied little from its usual lines. My own
time, however, has been largely occupied by outside duties, relative to
the preparation of the Survey exhibit for the World’s Columbian Lix-
position at Chicago. In that connection I have made several collecting
trips, and T have also sent agents into the field in search of material.
My, Melville and Mr. R. L. Packard went to Montana and Idaho, and
Prof. 8. L. Penfield, of New Haven, spent his summer vacation of 1891
in Colorado, working in our behalf. Much material has been brought
together, and our display promises to be good, especially as regards
the finer minerals.

In the laboratory I have continned my researches upon silicate struce-
ture, ably assisted by Mr. E. A. Schneider. The chlorite group has
been exhaustively discussed on the theoretical side, and experimental
evidence was obtained in support of our conclusions. The work is
being actively continued, and is to be soon extended to the important
group of the zeolites. The main working hypothesis that the complex
natural silicates are substitution derivatives of normal salts is being
amply confirmed.

- In other directions the work of the laboratory has been more than
ordinarily varied. Apart from the purely routine analyses, called for
in the current work of the Survey, the following investigations are
worthy of special notice:

By Mr. W. I'. Hillebrand, analyses of two spring waters from Newton
county, Missouri, which are unique in carrying large amounts of sul-
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phate of zine in solution. Mr. Hillebrand has also analyzed a remark-
able mineral water from Ojo Caliente, near Taos, New Mexico; and has
investigated the composition of two rare minerals from Llano county,
Texas. One was the new species Rowlandite, the other a variety of
Cranothorite. He has now the remarkable fluorides from Pikes peak
under examination, and one new species seems to have already been
detected.

Early in the year wereceived from Mr, W. H. Hampton, of Portland,
Oregon, a number of black pebbles which were highly magnetic. They
were found in gravels oceurring in Jackson and Josephine counties,
Oregon, and proved to consist mainly of a metallic alloy of nickel
and iron, with about 13 per cent of stony admixture. They were
exhaustively analyzed by Mr. W. H. Melville, and were found to
contain nearly 62 per cent of nickel, being akin in composition to the
awaruite of New Zealand, and the metallic scales described by Sella
from a river gravel in Italy. Although resembling small meteorites in
general character the pebbles are undoubtedly terrestrial in origin, and
it is most desirable that the rock which yielded them should be
found in situ. Their scientific interest is very great, and they have a
probable economic interest also.

Mrz. T. M. Chatard has been engaged during the year on the investi-
gation of the phosphate deposits of Florida. In addition to numerous
analyses of typical samples of the various occurrences, he has made
comparative studies of analytical methods, particalarly those for the
determination of the oxides of iron and alaminum. The accuracy of the
determination of these constituents is most important for commercial
valuation as shown by the large number of communications on this
subject which have lately appeared in the chemical journals. These
analytical results will be published before long, to be followed as soon
as practicable by the main geologico-chemical paper on the nature and
origin of the Florida phosphates.

Mr. 1. G. Eakins reported upon a new meteoric iron from Adams
county, Pennsylvania, and also finished the examination of an interest-
ing group of minerals, garnet, idocrase, epidote, ete., from Ttalian moun-
tain, Colorado. Mr. H. N, Stokes continued his researches upon the
gilicic ethers, and, incidentally, discovered anew amido-phosphorie acid,
which will soon be described. Mr, Schneider, in addition to the work
on the silicates already mentioned, extended somewhat his observa-
tions upon colloids, especially upon colloidal silver. In April, 1892,
Mr. George Steiger was added to the laboratory force, and since then he
has been occupied withroutine work, such as assays, coal analyses, etc.

The routine of the laboratory has followed the usual lines. In all,
321 analyses were reported during the year, exclusive of Mr. Chatard’s
work on the phosphates. Among rock analyses, 22 were reported for
the educational series, 16 from Massachusetts, 4 from Vermont, 8 from
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Maryland, 10 from Minnesota, 5 from Montana, and 10 from the Yel-
lowstone park. Two analyses of xenotime from North Carolina and
two of beauxite from Jacksonville, Alabama, are also worth noting, and
a large series of measurements of the amount of sediment in Potomac
river water deserves mention.

On the physical side the work, as heretofore, has been carried for-
ward by Mr. Carl Barus and Mr. William Hallock. With the object of
ascertaining the effect produced on the distribution of temperature in
the earth by sandwiching liquid strata between solid strata, Mr. Barus
spent much time in studying the change of heat conductivity which ac-
companies the passage of a body from the solid to the liquid state.
The research is necessarily complex, since it premises a tull knowledge
of the thermal expansions of the solid and the liquid, as well as of the
specific heats for the two states, throughout the given interval of tem-
perature. The results obtained, in addition to their geological bearing,
throw some light on the laws of molecular force. In another series of
researches Mr. Barus endeavored to assign values te the fusion con-
stants of igneous rocks, the chief datum in view being the effect of
pressure on the melting point. Measurements of the thermal expan-
sion of basic¢ rock magmas passing from solid to liquid, and of the
thermal capacities of the same magmas under like conditions, were
made with great detail. From these results the important relation
specified has been computed. The research leads to new facts relative
to the state of fusion along the first tenth of the earth’s radius. A
bulletin covering the whole of the work done is in the hands of the
Public Printer.

Finally, Mr. Barus has studied the effect of temperature and pressure
on viscosity, with the object of ascertaining what changes of these two
variables (pressure and temperature) will be without effect on the
physical state of the body. The research leads to important results
relative to the conditions of equal fluidity of rock magmas.

Regarding physical work at present in progress, the question of the
effect of water in promoting rock fusion has been actively attacked,
but the experiments thus far have all ended in explosions. On the
other hand the attempt to represent the character of rock fusion by
measuring the electric conductivity of molten magmas has already led
to results of definite lithological value.

On November 15 Mr. Hallock resigned from the Survey to accept a
position elsewhere. Up to that date he was occupied as follows: During
the month of July the temperature observations in the Wheeling, West
Virginia, deep well were continued and the present series completed.
In August the results were reduced and a preliminary report made.
During the month of September the temperature apparatus was trans-
ferred to Crumps Bottom, West Virginia, for work in a well there
3,000 feet deep. It proved full of water, and only a few measurements

' 13 GEOL——11
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were taken under the unfavorable conditions. October and part of
November were consumed in analyses of the air samples taken at
Wheeling and in routine laboratory work.
Very respectfully,
F. W. CLARKE,
Chief Chemist.
Hon. J. W. POWELL,
Director U. 8. Geological Survey.

RE?ORT OF MR. DAVID T. DAY.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
D1visioN or MINING STATISTICS AND TECHNOLOGY,
Washkington, D. C., June 30, 1892.

Sir: I have the honor to report that during the fiscal year ending
this day the work of the Division of Mining Statistics and Technology
has consisted in the completion, editing, and proot-reading of the re-
port « Mineral Resources of the United States, 1839 and 1890,” which
is now being printed and will be issued about August 1.

The work on which I was detailed—to prepare the final report on the
“ Mineral Industries in the United States” for the Eleventh Census—
was also completed. The volume was submitted to the Superintendent
of Census ab the beginning of the last fiscal year, and during the year
proof was revised and the work stereotyped. It also will appear in
the course of a few weeks. '

In addition to this, and the usual technical correspondence and replies
to an unusually large number of requests for statistical information,
thepreparation of the volume ¢ Mineral Resources of the United States,
1891,” has been pushed forward towards completion.!

The personnel of this division consisted of Messrs. Edward W, Par-
ker, Jefferson Middleton, and William A. Raborg in addition to myself,
and to the efficient work of these gentlemen the preparation and pub-
lication of both the Census volume and that for the Survey is due.

Very respectfully, your obedient servant,
Davip T. DAy,
Geologist in Charge.

Hon. J. W. POWELL,
Director U. 8. Geological Survey.

i For sowe of the results artaiu;d, see the Director’s Report.
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REPORT OF MR. F. H NEWELL.

DEPARTMENT OF THE INTERIOR,
U. S. GEOLOGICAL SURVEY,
Di1visioN oF HYDROGRAPHY,
Washington, D. C., June 30, 1892,

S1R: I have the honor to submit the following report of the Division
of Hydrography for the fiscal year ending this day.

The prineipal work of the past year has been the compilation of data
regarding the discharge of various rivers of the West and the prepa-
ration for publication of this material, together with general descriptions
and a study and discussion of the subject of water supply. The results
are for the most part shown in the paper entitled *“Water supply of
the arid region,” prepared for insertion in Part 2, Irrigation, of this
report. This paper forms the fourth of the series relating to the hydrog-
raphy of the arid region and follows the same plan as those preceding.
In thereport for the year immediately before this there are, besides the
presentation of the hydrographic data, detailed descriptions of the
drainage basins of the Rio Grande and Gila. Inthe present report are
similar descriptions of the Missouri basin in Montana, the Yellowstone
basin, and the Platte basin above the junction of the North and South
Platte. There still remain undigested materials for a general discus-
sion of the water supply in each of the other large catchment areas
within the arid region.

Much of the work for this report has been done by Mr. Cyrus C.
Babb, who, in addition, has made experimental tests of the efficiency
of various forms of gauging apparatus, in the course of which he has
obtained data relative to the discharge of the Potomac. This material
has proved of value not only as bearing upon the hydrography of rivers
of humid regions, but also for drawing eomparisonsbetween the behavior
of streams of different parts of the country. My own time has been
largely occupied by the work of the Census Office in the preparation of
reports upon irrigation in various states and territories. For this
purpose leave of absence of one hundred and eighty-seven days was
obtained. The free employment of information obtained by this office
and by the census has been of advantage in preparing publications for
both bureaus, from the fact that one class of material supplemented
the other.

I have the honor to be, your obedient servant,
. H. NEWELL,
Topographer in Charge.
Hon. J. W. POWELL,
Divector U. 8. Geological Survey.
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REPORT OF MR. D. W. GILL.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DivisioN oF ILLUSTRATIONS,
Washington, D. C., June 30, 1892.

Str: During the fiscal year ending to-day, the personnel of the divi-
sion has remained about the same as last year, the following draftsmen
having been steadily employed: John L. Ridgway, Daniel W, Cronin,
H. Hobart Nichols, H, A. C. Hunter, F. W, von Dachenhausen, Daniel
P. O’Hare, Henry 8. Selden, Malcolm A. Cudlipp, and Wells M. Sawyer.

William A. Wansleben was employed temporarily from January 27
to May 21, in completing certain maps and geologic sections to accom-
pany the report of Mr. Bailey Willis.

Mr. Ridgway continues as my assistant in the management of the
division. He was engaged the past year in preparing miscellaneous
geologic and paleontologic drawings and has rendered faithful and
efficient service in the supervision of drafting and the routine office
work.

Messrs. Cronin, Hunter, Selden, and Cudlipp, were employed in the
preparation of maps, diagrams, and sections. Mr. Nichols’s work has
been the preparation of geologic landscapes and the retouching of photo-
graphs. Mr. O’Hare has been engaged on a map of the Appalachian
region and in proof-reading engraved work. Mr. von Dachenhausen
has been engaged almost exclusively in drawing paleobofanie specimens
for Mr. Lester F. Ward. Mr. Sawyer has been engaged in the prep-
aration of miscellaneous geologic drawings and the retouching of pho-
tographs.

Drawings to the number of 1,619 were produced in this division during
the yecar, and, as many of them are elaborate maps, cach requiring
many weeks’ labor, the showing is quite satisfactory when compared
with the previous year’s work, when 1,520 were produced. The draw-
ings are classified as follows:

Paleontologic. ... ... .. .o Ll 667
Geologic and topographic sections and diagrams............... 310
Geologic landscapes. .. ... ... ... ..ol 42
Maps il aaa 31
Miscellaneous. . ... ... ... ...l .l.iiiiiiiiiioi.o.. 569

The illustrations for twelve bulletins and three monographs were
transmitted to the Public Printer during the year. The illustrations
for these publications were classified for engraving as follows:

Chromo-lithography ... . .. .. ... il 43
Wood engraving. ... ... . ......oiii.i.iioo.L 23
Half tone. ... ... il 42
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I have on hand 242 completed drawings, being the illustrations for
this your Thirtieth Annual Report.

Engraved proofs of 1,070 drawings have been received from the Public
Printer during the year. The criticism and revision of this material has
been carried on as in previous years, and the highly satisfactory methods
ofthe Government Printing Office enables us to make reasonably prompt
returns to the contracting engravers.

Complete records have been kept of all drawings and proofs trans-
mitted to and from the Government Printing Office.

The printed editions of all chromo-lithographs used in the publica-
tions of the Survey during the year have been examined by me and the
imperfect work rejected.

No field work has been undertaken by me or my assistants during
the year.

The photographic laboratory has been conducted as in previous years
under the able supervision of Mr. J. K. Hillers, assisted by C. C. Jones,
assistant photographer, and John Erbach, Charles A, Ross, and Edward
Block, photographic printers,

Although the facilities have not been increased a thorough system
of work enables Mr. Hillers to show a large increase in the output of
the laboratory over last year. The following is a statement for the
year ending to-day.

Negatives. ‘\ Prints.

Size. | Number. ‘} Size. Number.
28 by 34 246 H 28 by 34 1,571
22 by 28 51 | 22 by 28 333
20 by 24 488 20 by 24 3,807
14 by 17 55 14by1t 312
11 by 14 602 | 11by14 2,030

8 by 10 195 | 8bylo 2,824
| sby s 1,633
| 4by 5 1,838

Very respectfully, your obedient servant,
DELANCEY W. GILL,

In charge.
Hon. J. W. POWELL,

Director U. 8. Geological Survey.
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REPORT OF MR. S. J. KUBEL.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DrvisioNn oF ENGRAVING AND PRINTING,
Washington, D. C., June 30, 1892,

SIR: Durlntf the fiscal year ending to-day the D1v1s10n of Engraving
and Printing has steadily grown in size, in plant, and in amount of
work done. The work of the division consists in the engraving, print-
ing and mounting of maps, and to a greater or less extent in a study
of and experimentation with processes for more rapidly and cheaply
performing such work. The division was organized in February, 1890,
with a force of 6 men. The demands made upon it were from the start
large, and have steadily increased. To meet these demands the num-
ber of engravers and assistants and the amount of machinery have
been gradually increased. At the close of last year the number of em-
ployees was 12; at the close of the present year the number is 23. In
machinery there was added during the year a No. 2 Hoe lithographic
power press, a stone-planing machine, a standing press, and 2 new lith-
ographic hand presses, all being necessary for rapid and economical
work. :

The work of the division falls naturally into three classes: (1) engrav-
ing; (2) printing, with the allied branches of transferring, making off-
sets, etc.; (3) map mounting,.

ENGRAVING.

The engraving of the topographic atlas sheets and maps made by
the Survey is done upon copper plates. It is done in part in this di-
vision and in part by private parties, who perform the work by con-
tract. During last year 15 per cent of the engraving was done in this
division and the remaining 83 per cent by contract. During the pres-
ent year 30 per cent was done in this division and the remaining 70
per cent by contract. All the miscellaneous and experimental engrav-
ing and all correcting and revising of plates is done in this division, as
well as a part of the new work. Contracts have been let for new work
only. Ifis estimated that three-fourths of the time of the engraving
force is given to other than new work.

Of new work engraved in this division during the year may be men-
tioned—

(1) Contour mayp of the United States, scale 1:7,000,000, or about 110
miles to an inch.

(2) Base map of the United States, scale 1:14,000,000, or about 221
miles to an inch.

(3) Contour map of the Arkansas drainage basin, scale 1:380,160, or
6 miles to an inch.

(4) One sheet of the Appalachian mountain system, scale 1:380,160,
or 6 miles to an inch.
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The editions of certain of the atlas sheets are rapidly exhausted owing
to special demands, and before new editions are printed the plates are
revised, corrected, and brought to date. This revision work consumes
the major part of the time of the engraving force.

PRINTING OF MAPS.

During the year there were printed 131,000 copies of copies of atlas
sheets in three colors; 5,000 copies of base map of the United States,
scale 1:7,000,000, in four colors; 4,000 copies of hypsometric map of
the United States, scale 1:7,000,000, in two colors, together with a con-
siderable amount of miscellaneous printing, chiefly of different assem-
blages of colors and patterns for use in delineating geologic formations,

Also,in the case of several immportant regions, notably of New York
city, several whole or partial sheets have been combined and editions
of the united map printed.

There was also prepared and printed an *index map” of the United
States, in nine sheets, showing the positions and names of the various
atlas sheets surveyed, engraved and printed. This gives the name,
boundary, and scale of every atlas sheet. Small editions are printed
from time to time, the original being preserved on zinc plates, to which
additions are easily and quickly made as the work progresses.

The maps are printed, in general, from lithographie stones, to which
a fae-simile of the engraving on the copper has been ‘“transferred.”
For certain work, notably in printing geologic patterns and the body
colors of the hypsometric map, the transfers are made to ziuc plates,
This introduction of the use of zinc plates, made during the present
year, has been wholly successful. A high grade of work has been main-
tained and at diminished cost. It is especially economical in the case
of work which is to be used again in future printings, as the plates are
cheap and occupy small storage space.

Map-mounting.—The mounting of maps on cloth for preservation and
for assembling the.parts of maps too large for a single printing was
transferred to this division during the year, and has given steady
employment to one and part of the time to two men.

A complete and accurate record or system of accounts has been in-
stituted and steadily maintained, showing the cost of each piece of
work done in the division.

During the past year the rate of production of engraved atlas sheets
has increased rapidly over former years. One hundred and forty-two
sets of plates, representing a like number of completed atlas sheets,
were added to the stock of plates in possession of the Survey. The
entire lot of engraved topographic atlas sheets now on hand, represent-
ing a cost value of $135,000, numbers 615. To this must be added the
engraving of special maps. The care, preservation, and handling of
these plates is in charge of this division.
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Atlas sheets engraved to June 30, 1892.

Locality.

Maine and New Hamp-
shire.

New Hampshire and
Vermont.

Vermont. ... ... .........

Massachusetts and New
Hampshire.

Massachusetts, New
Hampshire, and Ver-
mont.

Massachusetts and Ver-
mont.

Massachusetts, Vermont,
and New York.

Massachusetts and New
York.

Massachusetts ---- -

Namne of sheet.

Portland. .............
Newfield. ............. \
Biddeford............. !
Kennebunk........... I
Gardiner
Freeport eo.ooooo.. 1
Augusta. ...,
Buxton

<
f=3
]
1=

Wilmington ..........
Newburyport.........
Haverhill..........._.
Lawrence.............
Lowell................
Groton................
Fitehburg............
Winchendon..........
Warwick

Boston Bay
Boston.......
Framingham
Marlbore
Worcester

Barre.................
Belchertown
Northampton . .
Chesterfield
Becket_..........._... ;
Provincetown
Duxbury
Abington....... ...
Dedham
Wellfleet

Plymouth
Middleboro
Taunton

Designation of

sheet.
Lat. ] Long.
o I " o] ’
43 30| 70 15
43 30‘ 70 45
43 15! 70 15
43 15J 70 30
44 00! 69 45
43 45’ 70 00
4 15| 69
43 30| 70 30
“ 30‘ 69
43 00| 7
43 ool 70 45
43 15 70 45
42 45‘ 72 30
42 451 72 45
42 45\‘ 70
42 45| 71 00
42 30| n
42 30| 7
42 30| 71 30
42 3 71 45
42 00\ 7200
42 30[ 72 15

l

42 30| 72 30
42 30| 72 45
42 30| T3 00
42 30| 73 15
4 15\ 15
42 30 70 30
42 30| 70 45
42 15] 70
2 151 7
42 15| 71 15
42 15 T 30
42 15| 7T 45
42 15} 72 00
42 15 72 15
42 15| 72 30
42 15| 72 45
42 15, 75 00
42 00 70 00
42 00 70 80
42 00 70 45
42 00| 71 00
41 45| 69 55
41 45| 70 30
41 45 0 45
4 50 71 0w

45 | ...
00 [....

co%gigd. Scale
I
| |
degree 1: 62500 |
do oo ... do..... ‘
do Lo do.....
do .. ... do.....
do .. ... do .....
o Lol do.....
~do . ... do.....
do L. . do .....
cdo ool do._...
..do do Lol
..do do .. ...
..do. do ...
..do do ...
sdo ... ..do.....
cdo . ..do ...
codoLf.. ido ..ol
odoo .. .do-....
do.......do.....
.do . f....do.....
do .. do.....
do...j....do.....
do .. |....do.....
cdo L f.oodo .o
do . ] .do ...,
sdo . |...do ...
doolllooado ool
sdo oo -do
..do
..do -.
do ..do .
do ...
..do
..do .
sdo . fo.do ...
..do .do.....
Lo..do . _do ..o
‘4.,.(10 - sdo Ll
I....do . do ...
l....do R .do.....
{A...do do o
Loodo. ..., do.....
....do A.v‘....do .....
PR U+ TS SN do.....
....do ...1....(10 .....
o.do.......do.....
‘. .do ...]...vdo .....
coedo.dal.. do.....

Contour
interval.

20
20
40
20

20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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Atlas sheets engraved to June 30, 1892—Continued.

169

L‘ Designation of
|

|
Locality. ! Name of sheet. _ sheet. ; c oeerf:d. i Scale.
1 Lat Long ‘ :
— ,_( —— - - S
| Lo o
Massachusetts........... [ Chatham .............. 41 30 69 45 s degree 1: 62500
Yarmouth ....... ... .41 30| 70 00 |....do...|....
Barnstable. . .......... |4 820 70 15 )...do...].
Falmouth..o.......... 41 30 70 30i._..do...|l...
New Bedford ......... 41 30} 70 45 .. ..do ... |....
Nantucket......._.... 41 13 69 57 ....do...
Muskeget........... a 15 7 12].do...
Marthas Vineyard. 41 15| 70 72 |....do...|....
GayHead...._........ 41 15| 70 42 |....do...|....
Massachusetts and Con- | Webster.............. 42 00| 71 45 ....do...|..
necticut. Brookfield ............ 42 00| 72 00 |....do...|....
Palmer ............... 42 00| 72 15 |....do.......
Springfield _.......... 42 00} 72 30|....do...
Granville......._..... 42 00| 72 45 |....do ...
Sandisfield............ 42 00| 73 00 |....do ..
Magsachusetts, Connect- | Sheffield .............. 42 00| 73 15|....do..
icut, and New York.
Massachusetts and | Franklin ............. 42 00| 71 154....do...|....do.....
Rhode Island. Blackstones........... 42 00 71 80}....do...|....do.....
Providence 41 45| 71 15(....do...|....do.....
Fall River 41 30| 71 00 |....do ...|....do.....
Rhode Island . ........... Burrilville............ 41 45| 71 30]....do...|....do.....
Narragansett bay-- - .- 41 30| 71 15|....do ...[....do .....
Kent .........ocoeo.. 41 304 7 30|....do...|....do.....
Sakonnet ............. 41 15 71 00 |....do._.|....do._...
Newport. . __......_... 41 15 71 15 |....do ... |....do.....
Charlestown.......... 41 15 71 30 |....
Block island .......... 41 00] T1 30 |.
Rhode Island and Con- | Putnam...._.......... 41 45| T1 45 |....
necticut. MOOSUP -+ -eaveennnnnns 41 30| 71 45 (...
Rhode Island, Connecti- | Stonington ........... 41 15 71 45 |....
cut, and New York.
Connecticut .. ........... Meriden .............. 41 30| 72 45 |....
Waterbury ........... 41 30 73 00
New Milford.......... 41 30| 73 15 (.
NewHaven........... 41 15 T2 45 ...
Derby ...........o... 41 15 7 00 .
Bridgeport............ 41 00 73 00 |....
Norwalk..... ........ 41 00 T3 15 |....
Danbury.............. 41 15 73 15 |....
Winsted .............. 41 45| T3 00 |....
New London.......... 41 15 72 00 l....
« {Tolland....... ... ... 41 45| 72 15 |....
Hartford. . 41 45 72 80 |....
Granby ... ........... 41 45| 72 45 |..
Saybrook -............ 41 30 75 15 |.
Guilford .............. 41 151 72 380 |....
Woodstock ........... .41 45| 72 00 ..
Gilead ccoeeeeooionann. | 41 30| 72 15....
Middletown ......... | 41 80| 72 30
Norwich.............. {41 30| T2 00 |
New York and Connecti | Stamford ............. 41 00| 73 30

cut.

Contour

interval.

Feet.
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
120
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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Atlas sheets engraved to June 30, 1892—Continued.

Locality.

New York..ocouceaen---
New York and New Jer-
sey.

New Jersey

New Jersey and Penn-
sylvania.

Pennsylvania............

Name of sheet.

Brooklyn

Harlem

Staten island .........
Ramapo
Greenwood lake.......
Tarrytown
Franklin
Paterson..............
Morristown. _.........
Lake Hopatcong. _....
Hackettstown
Plaintield

Sandy Hook
New Brunswick

Princeton. ............
Asbury Park
Cassville ...... .

Bordentown ..........
Barnegat
‘Whitings
Pemberton
Mount Holly
Long Beach .
Little Egg Harbor . ...
Mullicas..............
Hammonton .

Atlantic City .........
Great Egg Harbor....
Tuckahoe
Bridgeton
SeaIslec ueeacnacnn.
Dennisgville
Maurice cove
CapeMay............-
Wallpaek.............
Delaware Water Gap -
Easton
Lambertville
Burlington
Philadelphia..........
Seranton. .
Hazelton

Catawissa
Lykens ---
Doylestown...........
Quakertown
Lebanon - -

Germantown

Designation of

45 | --

45 | .

45 |.
00 ...
45 | ..

45 |. .

shoet.
Lat. TLong.
o i Q ’
40 30| T3 45
40 45| 78
40 30| 74 00
a 00| 7 00
41 00| T4 15
41 00| T3 45
41 00| T4 30
| 41 | 74 00
| 40 45| T
EPTRVESEE
40 45| 74 45
40 30| 74
40 80| T4 30
40 30 | T4 45
40 15! 74 00
40 15 T4 15
40 15| T4 80
40 00! 74 00
40 00! 74 15
40 00 T4
30 461 74 00
39 45 T4 15
39 45 | 74 30
30 45| T4 45
39 30, T4 00
39 301 74 15
39 30| 74 30
39 30| 74 45
39 30| 75 00
39 30| 75 15
39 15| 74 15
39 16| 74 30
30 15| T4
39 15| 75 00
39 00| T4 30
39 00| 74
30 00| 75
38 45| T
41 00| 4 45
40 45| 5 00
40 30| 75 00
40 15| T4 45
40 00| 74
39 45| 75 00
41 15| 7
40 451 5 45
4 45| 7
40 30| 76
40 15| 75 00
40 15| 75 15
40 15! 76 15
40 00, 75 00

30 ...

Area

covererd. Scale
e
s degree 1:62500
do . .|---.do.....
c...do . ....do .. ...
oo |o..do ..o
sdo oL f.ido oo
sdofiado ol
_odo . f...do ...
cdo . ...do L
~do . _.|....do.....

_do oo
sdo ...,
RPN 1 S PR
PR 0 T

PR [ SR
do L. |xa
do ...l
coodo .l

sdo L)oo,
do ... |....
do .. ...
do .. .|--..

cdo |-

do .
PRI s [ JUR P

..do...l.
do ...
sdo L jo...
sdo oo

codo o.ls
PR (s S P,

do ...
_do ...

do |l
oodo ...

Contour
interval.

Feet.

20

20
20
20
20
20
20
20
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Atlas sheets engraved to June 30, 1892—Continued.
1 Designation of ; i
Tocality. Name of sheot.  |___ Sheet. | co:\\';?:d, ‘ Scale
Lat. Long. l
i o ‘ o 7 ‘
Pennsylvania Shamokin 40 451 76 80 | I degree (‘ 6: 62500
40 30 ‘ 76 00| ... do....... do ...
a 30] 75 30 |....do.. l...do ...
41 80 75 15 ....(10...“----(10 -----
Harrisburg ........... 40 15| 76 45 do...ioodo ..ol
. Hummelstown........ { 40 15 [ 7% 30 do . ( do oLl i
Newderseyand Delaware | g, oiqo ... [ 3 157 7 15(....do .. [-.-.do ... }
- Maryland................ Baltimore. . . .......... 39 10 ‘ 76 30 ....do ... / odo oL,
Brandywine .......... 38 30 ] 76 45 Y [ T do ...
Avnnapolis ...........- 38 45 ’ 76 15 |....do ... b0 ... |
- Wicomieo.-...o.onnne 38 151 76 50 |._.do..l....do. ... ‘
Qwensville . .......... 38 4B 76 30! .. .do .. [ co.do Lol
Relay.........o.oons l 39 00 ) 76 30 .do . ‘ c..do ...
Ellicott. ... ....ooeann | 39 15| 76 45 |....do sdo ...
Drum Point .......... 38 15| 7 15].__..do .. 1 ce.do ool
Prince Fredericktown.| 38 30| 76 80 | . .do...|....do.....
Laurel ... ........... 39 00| 76 45 }....do .. ‘ do .....
Leonardtown . ........ 38 15| 76 30 !....do.. ( Sdo ... I
Maryland and District | gast Washington.. ... s 45| 78 45| 0. ... do..... |
of Columbia. ! ‘ ] J \
Maryland, District of | yyegt 'Washinfgton....l 38 45| 77 00 }._..do . do ... |
Columbia, and Virginia. Mount Vernon.... 38 30 ' 77 00 3 degree.; 1:125000 i
Maryland, Virginia, and Harper's Ferry ...--.| 39 00| 77 30 [ cdo o |odo
West Virginia. Romney «............. 30 00| 78 80 ....do...|-..- do.....
Maryland and West Vir- "Pledmont . ... ‘ 30 00 [ 79 00 \J ..do ... ’ codo .ol
ginia. R : /‘ <
Maryland and Virginia-.| gregerick. ............ 49 00| 77 00 |....do .. ’ codo ...
Fredoricksburg. 38 00| 77 00 I ..do ... i ceedo oLl
Point Lookout ... ..... 38 00 76 15 Jfg degreeJ 1: 62500
Piney point.. ........ 38 00 76 30 cdo -] do ...
Mountross ......... 38 00| T6 45 } odo .. do .....
Virginia ...l Warrenton 38 80 ] 77 30 |3 degree.] 1:125000
Luray ... 38 30 78 00].._.do A..[.“.d‘o .....
Spottsylvania. . . 38 o0l 77 20 |...d0 .. ..do.....
Gordonsville. ......... 38 00 78 00 o .| . .do ...
Harrisonburg ......... 38 00 78 00{....do... J‘ .do L.l
Goochland ... 37 30 f 77 30 |...do... ... do .....
Palmyra.............. 37 90| 78 00 )....do e
Buckingham.......... 37 30 ‘ 78 30 I do _.. i c..do ...
Lexington....._...... 37 30079
Natural bridge . ...... | 87 10 79 }
Farmville ... ..., ’ 37 00! T8 '
Roanoke 37 00 79 B0 . .
Appomattox ......... | 37 00l 78 %0|....do o
Lynchburg ..... ..., . 37 00 79 00 |
Virginia and West Vir- | swinchester .......... 30 00! 78 00 ’
giuia. Woodstock ........... 38 30| 78 30
Franklin ............J 38 30 / 79 00
Beverly ._............. 38 30 79 B0
Staunton ..........._] 38 00 79 00
Monterey ...........J 38 06 79 30
Lewisburg............ 37 30, 80 00

! Contour
interval.

Feet.

20
20
20

20
20
10
20
20
20
20
20
20
20
20
20
20
20
20

20
50
100
100
100
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ADMINISTRATIVE REPORTS BY

Locality.

Virginia and West Vir-
ginia.

West Virginia...........

‘West Virginia and Ohio .

West Virginia, Virginia
and Kentucky.

Kentucky «.coovmeennnn..

Kentucky and Virginia..

Virginia and North Car-
olina.

Virginia, North Carolina
and Tennessee.

Virginia and Tennessee. .

Kentucky, Virginia and
Tennessee.

Kentucky and Tennessee.

North Carolina ..........

North Carolina and Ten-
- messee.

North Carolinaand South

Caroling ...... ........
Tennessee................

Nam . ot sheet.

Christiansburg .......
Dublin ...............
Pocahontas . ........_.
Tazewell .............
St. George............
Huntersville..........
Nicholas .............
Kanawha Falls_.._...
Hinton ...............
Raleigh...............
Oceaba ...............
Charleston.-...........

Prestonburg .........
Salyersville...........
Hazard ............._.
Manchester...........
Beattyville ...........
Richmond ............
‘Whitesburg ..
Grundy.........ceunnn
Hillsville .............
Wiytheville...........
Abingdon ............

Bristol................
Estillville.............
Jonesville .........._.
Cumberland Gap -....
Williamsburg ........
Wilkesboro-..........

Cranberry ............
Greenville._..._......
Mount Mitchell. N
Asheville ... ........
Mount Guyot.........
Knoxville ... ...._...
Nantahalah......_.._.
Murphy
Saluda................

Maynardville.........
Loudon - ..............
Kingston ....eoo......
Cleveland..... .
Chattanooga..........
Pikeville ........_....

Designation of

Long.

sheet.
TLat.

4 o
00 80
00| 80
00 81
00| 81
0| 79
00 [ 80
00| 80
w1 8
301 80
30 81
30| 81
00| 81
00 | 82
30 | 82
30 82
301 83
00| 83
00| 83
30| 83
30 | 84
00| 82
00 ] 82
30 80
30 | 8L
301 81
30| 82
30| 82
30 83
30| 83
30 | 84
00 81
30} 81
00| 83
00| 82
00| 81
00| 82
30 82
30| 82
30] 83
30| 83
00| 83
00 | 84
00 ! 82
00| 82
00 83
00| 83
30| 84
30| 84
00 | 84
00| 85
30 | 8

Il

00 \

Area
covered.

00 | % degree.
R U T PR
do il
oo L.

..do ..
PR T I

do ..}
~do ...
o o f...
_do .. ]....
_do .ol
oL,
coodo L.l

Sdo ...

cdo.....
sdo L.l
codo o
..do ...
c..do oo
o...do ...
_.do ...
odo . ..
ceodo ool
o.odo Ll
..do ...

..do ..
....do
...do
..do
..do
...do
..do
....do

..do

..do
....do
-..do
do ...l
.do .
..do
.do
R [

Contour
interval.

Feet.
100

100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100
100
100

100
100
100
100,
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
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Locality.

South Carolina

South Carolina and Geor-

gia.

Georgia..................

Georgia and Alabama. . ..

Louisiana. ........_...._.

Name of sheet.

Pickens
Abbeville . ... ........
‘Walhalla . . .
Elberton._._...........
McCormick

Dahlonega. .
Ellijay . .oooeeienieaent
Dalton
Carnesville .. .........

Gainesville ..._._.....
Suwanee. .............
Cartersville
Atlanta...............

Marietta..............

Ringgold
Rome ... ..cooo......
Tallapoosa
Stevenson

Scottsboro
Huntsville
Fort Payne
Gadsden
Cullman
Anniston

Springville
Birmingham
Ashland
Talladega
Bessemer
Clanton
Bonnett Carre... ....

‘ Spanish Tort...... ...

New Orleans.......__.
Lac des Allemands. ...
St. Bernard...........
Hahnville.............
Thibodeaux........._.
Pointe 4 la MHache. ...
Quarantine. . ... ...
Barataria ... ... ..
Fort Livingstone.....
Chef Menteur....._..

Madison
Koshkonong.........
Stoughton

DI RS, S5 ) S B S )

Desigina.ttion of

e - | coégfgd. Scale. &%gﬁggf

Long. !

o ’ o / Feet.
34 30 82 30 | § degree 1:125000 100
3¢ 00| 82 00 i....do...l.._. 50
34 30| 83 00 |.-...do. 50
34 00 82 30 sdo Lol 100
33 30 82 00 sdo ol 50
34 80 83 30 ....do ..., 100
34 30 84 00 |....do...;....do..... 100
34 30 84 30 sdo.f....do..... 100
34 00 83 00 {....do..[....do..... 100
34 00 83 30 ~do...|....do..... 100
34 00 84 00 |....do...[....do..... 100
3¢ 00| 84 30 (....do...|....do.__.. 100
33 30 84 00 cdo...|....do..... 100
33 30 84 30 cdo..f.oodu.... 50
3¢ 30| 8 00 |-...do...j....do..... 100
3¢ 00| 8 00 |....do...[....do..... 100
33 80 8 00 sdo..fiodo ... 100
34 80: 8 80 f....do...[....do..... 100
34 30 86 00 |....do...|....do.-... 100
34 30| 8 30 |...do...|....do..... 100
34 00 85 30 cdo.|...do ... 100
34 00 86 00 |....do...|....do..... 100
34 00 86 30 Sdo ool 100
33 30 85 30 sdo Lol 100
33 30 . 86 00 _.de 100
33 30 86 30 _.do 100
33 00| 85 30 _.do 100
33 00 86 00 do .. 100
33 00 86 30 .do 100
32 30 8 30 _.do 50
30 00| 90 15| JAdegree’ 1:62500 5
30 00| 90 00|....do.......do..... None.
20 45| 90 00 |....do ..., do _.._.
20 451 90 30 |....do ... ... do.....
25 45| 89 45 |....do. do ...
29 45 90 15 |..do.. oo
29 45! 90 45 |....do .A.}....do .....
29 301 89 45....do }do .....
29 15, 890 80 |....do........do.....
29 30 90 00 ....do.,.j....do .....
29 15 89 45 |....do.......do.. ... None.
30 00 89 45 |....do ... 1 oLl None.
200301 90 15 |...do.......do..... 5
29 00 90 00 [....do ‘ cdo ... None.
29 00: 82 15|....do........do ..... 10
2 30| 82 15 |....do. |....do..... 10
43 00 89 00 |....do A.‘....do ..... 20
43 00 88 45 ._..dl)...!..,.do ..... 20
43 00 89 15 |....do ..1....(10 ..... 20
42 45| 88 45 |....do ...|l....do..... 20
42 45| 89 00 ....do...k....do ..... 20




ADMINISTRATIVE REPORTS

BY

Atlas sheets engraved to June 30, 1892—Continued.

Wisconsin. ..............

Nlinois .. -coveeeiaont

Lowa and Illinois ........

Missouri and Illinois. . ...

Missouri.........._......

Name of sheet.

Evansville..
Whitewater

Watertown .._........
Port Washington.....
Bayview ... ...
Racine. ... ...
OL‘(}]_H)]\!()VV()(} ..........
‘Waukesha. ..........
Milwaukee ...........
Muskego .............
Desplaines............

Joliet ...........o.o...
Wilmington ..........
Morris. ..ooaini o
Marseilles . ..........
Ottawa ...._..........
Chicago...............
Calumet .. ............
Maquoketa .-
Baldwin _..__.........
Monticello.... .......
Anamosa.....
Marion ... ...
Shellsburg............
DeWitt
Wheatland ... ........
Tipton................

Mechanicesville

Cedar Rapids.
Amana ...............
West Liberty.........
Towa City «...........
Oxford................
Davenport............
Durant ..............

Wilton Junction...._.
Clinton....__..._._....
Goose Lake...........
Leclaire ........_..._.
Savanna............_.

St. Louis, Bast........
St. Louis, West..._._.
Mexico .. ...... ...
Moberly ..............
Glasgow..........._..
Mazshall. ... ...
Lexington.........._.
Independence.........

Hermann ... .........

Designation of i

sheet. ! Area Seale Contour
e —————_ ¢overed. " ' interval.
Lat Long ;
I | Feet.
42 45\ 89 15 | {5 degree, 1: 62500 20
42 45 88 3¢ |....do...|.... 20
42 45 88 15 |....do...|.... 20
43 00| 88 30 |...:do...|.... 20
43 15| 87 45 |....do...l.__. 20
42 45| 87 45 ,....do ...|.... 20
42 30| 87 45 -....do...|.. 20
43 00| 88 15 ....do...|.... 20
43 00] 88 00)....do...[.... 20
43 00 87 45 |....do...|.... 20
42 45! 88 00|....do ..|.... 20
41 45| 87 45 |....do....... 10
41 80| 87 45 |....do....... 10
41 30| 88 00 |....do .. .'.__. 10
41 151 88 00 ....do...|... 10
41.15, 88 15 .,d().._‘.... 10
41 15| 88 30 _...do...l.... 10
41 15| 88 45 .. 10
41 45| 87 30 B 5
41 301 87 30 10
42 00| 90 30 . 20
42 00 90 45 .. 20
42 00| 91 00 |....do...|-... 20
42 00| 91 15|....do...|l... 20
42 00| 91 80 ....do...|.... 20
42 00| 91 45 ....do.-_.|.... 20
41 45| 90 30 {....do...|.... 20
41 45| 90 45 |....do...|.... 20
41 45 91 00 |....d0 ...|.... 20
41 45| 91 15 .....do .. |.... 20
41 450 91 30|....do...|.... 20
41 45| 91 45 |....do...|-... 20
41 30 91 15 sdo oo | 20
41 30| 91 30 |....do...\.... 20
41 30| 91 45|....do.._|-... 20
41 30| 90 30|....do...|.... 20
40 30| 90 45 |....do...|.... 20
41 30| 91 00|....do ...|.... 20
41 45| 90 001 ..do ... 20
41 45| 90 15]....do...|.... 20
41 30 . 90 15‘,,...(10....,__ 20
42 00| 90 00 |....do...|....do._... 20
39 00 91 00| 2degree.| 1:125000 50
38 301 90 00 | ;% degree| 1:62500 20
38 30| 90 15 i....do ...|....d0 .... 20
39 00‘ 91 30 | 1degree.| 1:125000 50
39 00| 92 00| _do ... .do . 50
39 00 92 30|....do...|....do 50
39 00} 93 004....do...|....do... 50
39 00, 93 30 |....do. ..do.. 50
39 oo‘ 94 00 ‘_...do.......do 50
38 301 91 00|....do...l.... do..... 50



KUBEL.|
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Atlas sheets engraved to June 30, 1892—Continued.

Missonri and Kansas ....

Kansas

Locality. ! Name of sheet.

Fulton
Jefferson City
Boonville.............
Sedalia
‘Warrensburg.........
Harrisonville

Tuscumbia
Versailles ............
Warsaw
Clinton
Butler .
Bolivar
Stockton
Nevada..
Springfield
Greonfield
Carthage ...
Atchison
Kansas City........-.
Olathe
Mound City
Fort Scott

Marysville............
Oskaloosa

Junetion City
Lawrence

Burlingame_ . ... ...
Eskridge
Parkerville. .. -
Abilene.. ... ........
Garnett. .......... ...
Burlington. .
Emporia
Cottonwood falls
Newton ...... .
Hutchinson."

Lyovs
Great Bend ...
Larned................

Eureka
Eldorado.......cooo...
Wichita

175

Desiglﬁatitou of ‘ !

f,,,s el — ctﬁvggd. Scale.
Lat. ‘ Long.

[N S S S .
o ’ ’ 2 ‘ ‘

38 30 . 91 30 '1degree.| 1:125000
58 30 | 92 00 ....do...f....

38 30’ 92 30 &.‘,Vdo_,

30 30| 93 00....do...[....

38 30| 93 30\....(10,.‘....

38 30| 94 00 ....do...|....

38 00| 92 00|....do.

38 00| 92 30|....do.

38 00’ 93 00 |....do

38 00! 93 30[....do

38 oo‘ 94

37 30 93

37 30| 93

37 30‘ 94 .

37 00‘ 93 .

37 00| 93 Jooen

37 00! o4 \ .

39 301 95 00 {....do .

39 00| 94 30 ....do

38 30| 94 30 l..,.do.

38 00| 94 301...do..J....

87 30| 94 30 |....do...

37 00| 94 30 i....do.._

39 30 95 30 ‘4..410 ....... do.....
39 30} 96 00 ....do ... |.... do ...
39 301 96 30 |....do...|....d0 .....
30 00! 95 00{....do...|.... o -....
39 00| 95 80 |...do...[.... o ...
39 00 96 00(....do...|.... do.....
30 00| 96 30 |....do ‘ IR [ I
38 30| 95 00....do ... |.... a ...
38 30 | 95 30 |....do ,,l,,,,ao

38 30 96 00 |....do...i.... do.....
38 30| 96 30 | ,.do..,\.,._do .....
38 300 97 00 do Lol do .....
38 00| 95 00 .do...\..,.do .....
38 00| 9 30| ...do...| ... do.....
38 00| 96 00 do ... do .....
38 00 96 30 |....do eendo ool
38 00 97 00 (....do .. |.... do.....
38 00| 97 30....do...|.... do-....
38 00! 98 00 Ao ..o do .....
38 00 98 30| ...do...|.... do .....
38 00| 99 00 |....do-..[.... do .....
38 00{ 99 230 ...do...|.... do-.....
37 30| 95 00 cdo ...l do .....
37 30 95 80 i....do...l.... do .....
37 30| 96 00 |....do ...[.... do .....
37 30| 96 30 |....do...|..-. do.....
37 30 97 00 ....d0 ..{.... do -....
37 30| 97 30l....do...|.... do .....
37 30| 98 00|....do...l.... d0 .....

' Contour
interval.

Feet,

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
60
50
50
50
50
50
50
50
50
50
50
50
50
50
20
20
20
20
20
50
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ADMINISTRATIVE REPORTS BY

Atlas sheets engraved to June 30, 1892—Continued.

Locality.

Kansas -eeceevamracnnnn- _

Arkansas .....eeaeaaann.

Name of sheet.

Kinsley - ---

Spearville....._.......
Parsons..............-
Independence. ... ...
Sedan . -cciooiiiiaaans
Burden ... ... .....
Wellington ..._.......
Caldwell ..............

Clay Center......_....
Concordia........_....
Minneapolis ....__....
Medijcine Lodge. ....--
Coldwater ....._......
Salina. ... ..........
Washington ....
Mountain View
Marshall. ... .._.....
Morrillton .
Dardanelle......_.....
Magazine mountain. - .
Fort Smith ..

Benton................ |

Hot Springs ..........
Mount Ida....

VanBuren....._......
Arbuckle . ... ... ..
Ozark. ...t
Oak mountain . ... ....
Mountain Home ......
Batesville ._..........
Dallas - --...
Fort Worth
Weatherford
Palo Pinto. ...
Breckenridge ...._....

Cleburne _...._.......
Granbury.........c...

Designation of ‘\

sheet.
‘ co%gre:d. Scale.

Lat. Long.
o i o !
37 30 | 98 30 |4 degree.| 1:125900
37 30‘ 99 00 |....do...|....do.....
37 30! 99 80 |....
37 00| 95 001....
37 001 95 301....
37 00| 96 00 ...
37 00| 96 301....
37 00| 97 00]....
37 00| 97 30|....
37 00} 98 00 ...
37 30 | 100 00 |....
37 00 | 100 00 |....
39 00“ 97 00....
39 301 97 30 ...
39 00{ 97 30 |
37 000 98 30 .
37 ooi 99 00 |.
38 30! 97 30
39 ooJ 97 00
36 30 92 00 |....
35 30| 92 30]....
35 00! 92 30]..“
35 00| 93 00 ...
35 00 93 80 |....
35 oor 94 00|....
34 30 92 301....
34 30| 93 00 f
34 80| 93 30]
3¢ 30| 94 00!....do
3 00| 93 oo\me;:reef 1: 62500
35 00} 94 15k o ldo Lo
35 00| 92 45|....do...i....do.....
35 00 94 00....do...l....do..._.
35 00| 92 45 |....do .. |....do.....
35 00 93 15....do...{....do.....
35 1)& 93 00 [.._.do..._...do .....
35 15 93 15‘..__(10,__....(10 .....
35 15‘ 93 30 ‘....do.“ co.do ...,
35 15 94 15!, .. do..|....do.....
35 15| 94 oo}._..do,_.__..do .....
36 15| 93 45‘..“(10....,..(10 .....
35 15| 92 46 |....do...|....do.....
36 00; 92 00| idegree 1:125000
35 30\ 91 l...do. ....do.....
32 30| 96 ’..dou ;
32 30] 97 00 |....do. ..
32 80 97 30|
32 30( 98 oo] .
32 30| 98 30 ....do.
32 30( 99 00 do ...
32 30 99 3¢ .do...
32 00| 97 00 ....do ...
32 00 97 30 L....do

Contour
interval.

" 20

20
20
50
50
50
50
50
20
20
20
20
20
20
20
20
20
20
20
50
50
50
50
50
50
50
50
50
50
20
20
20
20
20
20
20
20
20
20
20
20
20
50
50
20
20
50
50
50
50
50
50
50
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Atlas sheets engraved to June 30, 1892—Continued.

Designation of
Locality. Name of shect. sheet. o oeé‘l?:d. Seale. glotléf,g‘;{
Lat. Long.
o o Feet.
TOXBB.neemvannremaranan Stephenville.......... 32 00| 98 00 %degree., 1:125000 50
Eastland.............. 32 00| 98 380 |....do...|....do..... 50
Meridian ............. 31 30| 97 30 ....do...|. 50
Hamilton ............. 31 30! 98 00 ....do...[. 50
Brownwood........... 31 30 98 30 |....do_..|. 50
Coleman .............. 31 30| 99 00]....do...|.. 50
Gatesville ............ 31 00| 97 80....do...|. 50
Lampasas.. «ocoaceean. 31 00 98 00 |....do...|. 50
San Saba .1 81 00| 98 30|....do.. 50
Brady «coeveeeaieeenan 31 00| 99 00|....do...|. 50
Taylor.....ccooouaue. 30 30| 97 00)....do...|.... 50
Georgetown .......... 30 30| 97 30 ....do...|.. 50
Burnet 30 30 98 00 |....do...}. 50
Llano...... .| 30 30| 98 30|....do.. 50
Mason 30 30| 99 00....do...|. 50
Bastrop.....eo.oo..... 30 00| 97 00]....d0...|.... 50
Austin ...l 30 00| 97 30|....do. 50
Blanco................ 30 00! 98 00 - 50
Fredericksburg.......| 30 00| 98 30 |. 50
Xerrville ............. 30 00| 99 00 |. 50
Albany . .....oooeen.. 32 30| 99 00| 50
Hayrick .............. 31 30 | 100 00 |. 50
San Angelo 31 00| 100 00 50
Waco........ ..l 81 80| 97 00 50
Temple .. .coeneveno... 31 00| 97 00 |. .- 50
Eden ..ooovvmaeno.... 31 00| 99 30 (....do.._J. 50
Abilene............_.. 32 00 99 30 ....do...[.... 50
Ballinger .........._.. 31 30, 99 30 |....do...|....do..... 50
Montana.......ooo....... Fort Benton ..l 47 00| 110 00 | 1degree.| 1:250000 200
Great Fallg........... 47 00111 00i....do...|....do..... 200
Big Snowy mountain .| 46 00| 109 00 |....do...|.... 200
Little Belt mountain .| 46 00 {110 00 |....do ... 200
Fort Logan........... 46 00| 111 00 |....do...|.... 200
Helena ..__........... 46 00 [ 112 00 |....do.._|.... 200
Livingston ........... 45 00| 110 00 {....do.. 200
Three Forks. .l 45 00111 00 [....do...|... 200
Dillon vecemminmneaaan. 45 00| 112 00 |....do...|....do_.... 200
Big Timber........... 45 380 | 109 30 | 1degree. 50
Stillwater ............ 45 30 {109 00 [....do...[.... 50
Yellowstone National | Canyon............... 44 30110 00 |....do...|.... 100
Park. Gallatin 44 301110 30 |....do .. 100
Lake coveerniiennnnnnn 44 00| 110 00 [....do ...[... 100
Shoshone ....oeeoonuns 44 001|110 30 [....do...|.... 100
Idaho.ooooooaii ool Camas Prairio........ 43 00| 115 00 |....do...|.... 100
Mount Home -........ 43 00| 115 30 |....do ...|.... 100
Bisuka .....c.oeuol... 43 00| 116 00 |....do...|.... 25, 50, 100
Boise..ooeoiinaniiils 43 30116 00 |....do ...|.-. 25, 50, 100
[0} 0:700) « R Klamath..... ... 42 00121 00 1degreo.| 1:250000 200
Ashland.............. 42 00122 00 |....do...[....do..... 200
Colorado.............._.. East Denver.......... 39 30| 104 30| idegree.| 1:125000 50
Crested Butte ........ 38 45 | 106 45 | 45 degree| 1:62500 100
Anthracite ........... 38 45,107 00 |._..do...[....do . ... 100
| ATTOY® veneevieannnnn. 38 30| 103 00 | tdegree.| 1:125000 100

13 geoL——12
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ADMINISTRATIVE REPORTS BY

Atlas sheets engraved to June 30, 1892—Continued.

Designation of
Locality. Name of sheet. sheet. c o%:;g‘d_ Scale. g&gﬁg‘;{
Lat. Long.
o o ¢ : Feet.
Colorado..coenovannnnn... Sanborn ...ee-eiian... 38 30 | 103 30 |3 degree.; 1:125000 100
Big Springs .......... 38 30104 00{....do...|....do..... 100
Las Apimas .......... 38 00103 00/....do...]....do ..... 100
Catlin ......... 38 00103 30 |....do...|.. 100
Nepesta 38 00104 00 |....do...|[....do..... 100
Pueblo......oveoan. 38 00104 30 ;....do...;....do..... 100
Highee ......coovvaen 37 301|103 00|....do...|....do..... 100
Timpas .....veveeenen. 37 30{103 30 |....do...[....do..... 100
Apishapa...... 37 301104 00|....do ... 100
Xit Carson 38 30 (102 30 |....do... 25
Vilas .ooooooeiiiol.. 37 00102 00|....do...|.... 25
Lamar .......ouoiean-. 38 00102 30 )|....do...[.... 25
Cheyenne Wells 38 30| 102 00 |....do...|.... 25
LTimon ........... 39 00|103 30}....do.. 25
Leadville............. 39 00106 00 }....do... 25, 50,100
Huerfano Park ....... 87 380|105 00 |....do ...[.... 25, 50, 100
Walsenburg.......... 37 30,104 30 |....do ... 25, 50, 100
Colorado Springs..... 38 30| 104 30....do...[... 25, 50, 100
EIMoro -coovvveennnn. 37 00104 00 |....do...|.... 25, 50,100
Canyon city -......... 38 00105 00 |....do.._|.... 25, 50, 100
Trinidad.............. 37 00104 30 |....do ...}.... 25, 50,100
Mesa de Maya._...... 37 00103 30 |....do...I....do..... 25, 50, 100
Mount Carriso........ 37 007103 00|....do...|[....do..... 25, 50, 100
Two Butte............ 37 30102 30....do...}....do..... 25 and 50
Springfield ........... 37 00102 30 |....do...|-...do...__ 25 and 50
Colorado and Kansas -...| Grenada.............. 38 00102 00|....do...|....do-.... 25
Colorado and Utah....... Ashley ............... 40 00| 109 00 | 1degree.| 1:250000 250
East Tavaputs........ 39 00109 00(....do...|....do..... 250
LaSal..cooeiuoiianne. 38 00109 00....do...}....do..... 250
Abajo ..ol 37 00109 00}....do...l....do..... 250
R0 Y - S Uinta.. 40 00110 00 ....do...|....do..... 250
Salt lake 40 00| 111 00 |....do...|.... 250
Tooele valley ......... 40 00| 112 00 |....do...|... 250
Price River........... 38 00| 110 00!....do...[.... 250
Manti .o.oovieiniaaoan 39 00111 00 |....do...|... 250
Sevier Desert......... 39 00 | 112 00 |....do...[... 250
San Rafael............ 38 00110 00 |....do...[.... 250
Fish Lake ............ 38 00111 00 |....do...|... 250
Beaver ............... 38 00112 Q0 |....do...|.... 250
Henry mountain ...... 37 00110 00i....do...[.... 250
Escalante............. 37 00| 111 00 |....do...|.. 250
Kanab.. .............. 37 00112 00 |....do...|.... 250
8t. George 37 00}113 00|....do...[....do..... 250
TUtah and Nevada........ Pioche...ooceeeun. 37 00 {114 00 |....do...[....do..... 250
Nevada...cvooivennn.. Paradise.....coveoue.. 41 00| 117 00f....do...|....do..... 200
Disaster.............. 41 00| 118 00 |....do.. do..... 200
Long valley........... 41 00| 119 00....do...|....do..... 200
Granite range. . 40 00119 00 ....do...[....do..... 200
Carson....cooounnn.... 39 00 [ 119 30 | 1degree.; 1:125000 100
Reno ...oovvunenncnen. 39 30119 30)....do...|....do..... 100
Wabuska.........._.. 39 30119 00 ....do...".... do..... 100
Wadsworth........... 39 30119 00 ... 100
Trockee .....ceeun.... 39 00| 120 00 |.. 100
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Atlas sheets engraved to June 30, 189—Continued.

Designation of
Locality. Name of sheet. sheet. o o%gsgd. Scale. i?]%lé:g‘:;f.
Lat. ‘ Long.
o 1o Feet,
Nevada and California.. | Wellington........... 38 30119 00 |} degree.| 1:125000 100
Markleeville........-. 38 30| 119 30|....do...|....do..... 100
California. . ............. Alturas..--...ooooo.-- 41 00 | 120 00 | 1degree.| 1:250000 200
Modoc lava bed....... 41 00 {121 00 {....do ... 200
Shasta....-....-. .| 41 00122 00 |....do ...|... 200
Honey lake 40 00 | 120 00 |....d0 .. [.... 200
Lassen peak .......... 40 00 | 121 00 {....do ... 200
Red Bluff............. 40 00122 00!....do...|....do . ... 200
Downieville .......... 39 30| 120 30 | idegree.| 1:125000 50
Bidwell Bar ... 29 80121 00 |....do...|....do..... 50
Chico.mmeceenaneaaans 39 30{121 30{....do...[....do..... 100
Colfax «oovmneieinnnnns 39 00120 30[....do...|....do..... 100
Nevada City....-..-.. 39 00| 121 00 |. 100
Marysville. . .......... 39 00121 30 |.... 100
Placerville. -. 38 30| 120 30 |.... 100
Sacramento.-......... 38 30| 121 00 |.... 100
Jackson ........eeennn 38 00120 30 |.... - 100
Pyramid peak ........ 38 30120 00 |....do...[....do..... 100
Sierraville 39 30120 00 |....do...[----do..... 100
New Mexico. cvveevaneens Largo........ .| 36 00 |107 00| l1degree.| 1:250000 200
Chaco «voveennniomnann 36 00108 00 |....do...[....do..... 200
Santa Clara........... 35 30 | 106 00 | jdegree.| 1:125000 100
Jomez <. ..ot 35 30| 106 30....do...[.-..do..... 100
Albuquerque ......... 35 00106 30....do...[.-..do..... 50
Mount Taylor ........[ 35 00107 00 | 1degree.| 1:250000 200
Wingate ............. 35 00108 00 |....do...|[....do-.... 200
Las Vogas .c-aeavennnn 35 30 [ 105 00| }degree.| 1:125000 50
‘Watrous.......... ... 35 30 (104 30 |....do...|[..-.dO-.-.. 50
Bernal -...oooomaaao.. 35 00105 00)....do...[--..do..... 50
Corazon - ...ceeeeenn.- 35 00104 30/....do-..|.--.do..... 50
Las Cruces.enaeu-nnu.. 32 00106 30 |....do...|--..do---.. 25 and 50
Lamy ..... .0 35 00105 30 |....do ...{....do-.... 50and 100
San Pedro 35 00| 106 00 {....do...|[....do..... 50 and 100
Santa Fe.............. 35 30,105 30 |....do...|....do.....] 100
New Mexicoand Arizona.; Canyonde Chelly ..... 36 00| 109 00 | ldegree.| 1:250000 ] 200
FortDefiance ......... 35 00109 00]....do...|.--.do..... 200
St. TJOBDS —.nvnnnennns 34 00100 00|....do...|....d0.....] 200
Arizona ...ceveeieaeia.. Marsh Pass-.....-.... 3 00110 00|....do...[..-.dO --... 200
Echo cliffs..ccccaaai.s 36 00| 111 00 {....do FEN e do..... 250
Kaibab ccoceaaniaaa. 3 00112 00 |....do...{..--do.-... 250
Mount Trumbull...... 36 00| 113 00 |....do ...[.---do..... 250
TUSAYAN - aeeenenecamnns 35 00110 00 (....do ...[.- .do..... ] 200
San Francisco moun- | 35 00| 111 00 |....do ...[....do..... : 250
tain. [
Chino......ocoveeaen.. 35 00| 112 00(....do...|..-- do..... 250
Diamond Creek....... 35 00118 00 |....do..."....do..... 250
Holbrook . .ovemeunnn.. 34 00| 110 00 |....do.......do..... 200
' Verde «envueeeeuennee 34 00111 00)....do........do..... 200
Prescott .....e...nnnnt 34 00 112 00 |...do...|....do..... 00
Arizona and Nevada.. ... St. Thomas «-..cu-ve.. 36 00| 114 00 |....do...[.... do-.... 250
Arizona, Nevada, and | Camp Mohave........ 35 00| 114 00 [....do...[....do ..... 250
California.
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During the year contracts for engraving topographic atlas sheets
were awarded to Harris & Sons, 10 topographic atlas sheets; Evans &
Bartle, 75 topographic atlas sheets.

Respectfully submitted.

S. J. KUBEL,

Chief Engraver.
Hon. J. W. POWELL,

Director U. 8. Geological Swurvey.

REPORT OF MR. CHAS. C. DARWIN.

DEPARTMENT OF THE INTERIOR,
U. S. GROLOGICAL SURVEY,
DIVISION OF LIBRARY AND DOCUMENTS,
Washington, D. C., June 30, 1892.

Sir: The organization of this division during the fiscal year ending
to-day has remained as in former years.

The work of the division consists in (1) the administration of the
library; (2) the sale, exchange, and distribution of the publications of
the Survey, and (3) the voluminous correspondence arising from both
these branches. ‘

LIBRARY.

The library now consists of 99,398 books, pamphlets, and maps, of
which 6,209 were added during the year just closed. Of the acces-
sions, 5,703 were obtained by gift and exchange and 506 by purchase.
The total amount expended in the purchase of books, pamphlets, and
maps during the year was $688.22.

The average circulation remains as last year, about 1,000 per month.
This cirenlation, however, is not an adequate measore of the nuse of the
library, which is largely one of reference, and its contents are exten-
sively consulted without being withdrawn.

A complete author’s card catalogue of books and pamphlets is kept
fully up to date, and now comprises more than 70,000 cards. In addi-
tion to this, three special bibliographies are in various stages of prepa-
ration. These are: (1) Bibliography of American Geology; (2) Bibliog-
raphy of American Official Geology; (3) Bibliography of the beginning
of Geology.

Of the first, 14,400 titles have been collected for verification and re-
vision; of the second, 4,400 cards are ready for the printer; and of the
third, more than 2,000 titles have been written.

The growth of the library steadily encroaches on the space available
for it, and renders its use and administration gradually more difficult.
It now has shelving room for but two-thirds of its contents.

The following table exhibits some details of the library’s condition
and growth:



DARWIN. | THE HEADS OF DIVISIONS,

Contents of the library, June 30, 1892.

BOOKS.
On hand June 30, 1891:

Received by exchange. .. ... ... ool ool 20, 714
Received by purchase........................ e

181

- 29, 635
Received during the past year:
Byexchange ... ... ... iiiiiieiiiia.-. 1, 203
By purchase ... ... .. i 346
1,549
31,184
PAMPHLETS.
On hand June 30, 1891:
Received by exchange. ... .. ... ... ...l 36, 640
Received by purchase.......... . ... ... ... ... ... 4,577
41,217
Received during the past year:
Byexchange. .. .. . .. ... 2, 000
By purchase ................ e e e eeeaas 160
2,160
- 43, 377
MAPS.
Geologic and topographic maps:
On hand June 30, 1891 ... ... ... ... ... ... ... 22, 337
Received during the year._... .. .. ... . .. ... .. 2, 500
- 24, 837
Total number of books, pamphlets, andmaps.... ... ................ 99, 398

PUBLICATIONS.

Under the law some of the publications of the Survey can be dis-
posed of only by sale or exchange; others are distributed gratuitously.

The work of distribution during the year has been as follows:

Hrchanges—In the way of exchange 21,553 books and pamphlets
and 21,266 map sheets were sent out during the year. In return the
library received 2,203 books and pamphlets and 2,500 map sheets.

The distribution of publications to those regularly entitled to receive

them by way of exchange has been as follows:

Exchange distribution.

757 copies each Bulletins 62, 65, 67-81 ... ................ 12, 869
Tenth Annual Report, two volumes ......_ ... .. .. ... _. 3, 068
Total BOOKS..eenn i 15,937
United States atlassheets.... ... ... ... ... . ... 21, 266
Total . o i 37, 203

The handling of exchanges is the largest branch of the work of the
division, taking about one-half of the force and about three-fourths of
the appropriation for ¢ the purchase of necessary books for the library,
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and the payment for transmission of public documents through the
Smithsonian bureau of international exchange.” The amount paid the
Smithsonian Institution on account of the exchanges for the fiscal year
189091 was $1,811.78, leaving for the purchase of books $688.22. The
amount doeon this accountforthe year now ended is not exactly known,
but it will be about the same.

Sales.—The sale account shows that 4,337 copies of the Survey’s publi-
cations were sold during the year, yielding a veturn of $1,392.50. This is
a slight increase over the preceding year, when 4,187 copies were sold,
yielding a return of $1,505.22, ,

Free distribution.—During the year 9,112 books and 9,848 map sheets
were gratuitously distributed through this division.

The summary of distribution is therefore:

Books distributed gratuitously.......eceoiiieiaeiiiii i 9,112
Books sent out in exchange.. . ... .. ... iiiaiiiia.n. 21, 553
Books BOLd _ - et 4,337
Atlas sheets sent gratuitously....eeeenonevonamiiiaos 9, 848
Atlas sheets sent in exchange ......... ... . il 21, 266
Total number of books and maps distributed........... 66, 116
CORRESPONDENCE.

The correspondence of the division has amounted to 13,176 letters
sent and 18,647 letters received, a daily average of over 42 letters sent
and 62 letters received. The files and indexes of these letters and the
records of publications distributed are kept fully up to date.

Respectfully submitted.

Cuas. C. DARWIN,
Librarian.
Hon. J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF MR. W. A. CROFFUT.

DEPARTMENT OF THE INTERIOR,
U. S. GEOLOGICAL SURVEY,
EDITORIAL DIVISION,
Washington, D. C., July 1, 1892.

Sir: The work of this division during the fiscal year just closed has
consisted of the revision of manuseripts and the reading of proof of the
following publications of the Survey. In this work I have, as in pre-
vious years, had the able assistance of Mr. George M. Wood, and
Mr. W. M. McDevitt has been added to the division. Mr. Costello N.
Holford has also been connected with the division throughout the year,
and his services as critic and linguist have been very valuable.
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Manuscript and proof read.

Manuscript read. Proof read.
" | Twelfth Annual Report. Twelfth Annnal Report.
Thirteenth Annual Report (in part). Monographs XVIII, XX.
Monographs XIX, XX, XXI, XXII, XXIIL | Bulletins 80 {in part), 81 (in part), 82, 83,
Bulletins 83, 84, 85, 86, 90, 92, 93, 94, 95, 96, 84, 85, 86 (in part).
97, 98, 99, 101, 102.

The aggregate of this work may be stated as follows:

Pages of manuseript read. .. ... 11, 079
Galleys received from Public Printer........ ... .. .. ... ... 1, 506
Galleys corrected and returned. ... ... ... ...l 1,382
Pages received from Public Printer ............ooo.o il il 8,904
Pages corrected and returned. ......oceon il 8,979

During the year the Survey has published Bulletins 71, 72, 73, 74,
75, 76, 78, 79, 80, 81, 82, 83, 91, and part 1T of the Eleventh Annual
Report.

Very respectfully,
W. A. CROFFUT,
Editor.
Hon. J. W, POWELL,
Director U. 8. Geological Survey.

REPORT OF MR. W. F. MORSELL,

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
MISCELLANEOUS DIVISION,
Washington, D. C., June 30, 1892,

S1r: The work of the fiscal year ending to-day has differed but
little either in character or amount from that of the previous year,
although the clerical assistance was a little less than formerly.

The number of communications received, briefed, recorded, and ap-
propriately disposed of during the year was 2,500, an average of about
eight per day. The number of outgoing letters recorded and forwarded
was somewhat greater than this. About one-half of the outgoing let-
ters were written in this division and the remainder elsewhere.

Two reports to the Secretary of the Interior, as in previous years,
were prepared each month, viz, (1) a report of the personnel of the
Survey with the changes therein, and (2) a report of the operations of
the Survey.
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The appointment records, kept in this division, show the following
facts:

Original appointments recorded during the year................ 7
Promotions ... ..ol 43
Changes of designation ....... . ... ... ... 11
Resignations ... .. ... L ... 13
Dropped from rolls. ... ... il 1

It will be observed that the number of original appointments during
the year fell short of the number of retirements by 7.

The records of attendance and the ‘“time” records were, as hereto
fore, kept in this division. This work demands a large share of atten-
tion.

Beside the general routine work a variety of special matters, in-
cluding the ordering of printing and supplies, special photographic
business, ete., received attention, and, in addition, responses were made
daily to calls for information connected with the several branches of
the division’s work.

Mr. J. R. Walsh and Miss Ella Leary were employed in this division
throughout the year, the former as the principal assistant. Both ren-
dered acceptable service. Mr. W. D. Crossman was also employed
during the first half of the year, but at the close of that period he wasg
transferred to other work, Since his transfer the division has had the
assistance, not continuously, but as occasion required, of Mr. W. M.
MeDevitt, whose work has been entirely satisfactory.

Respectfully submitted.

‘WM. I'. MORSELL,
In Charge.
Hon. J. W. POWELL,
Director U. 8. Qeological Survey.

REPORT OF MR. J. D. McCHESNEY.

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
Washington, D. C., July 15, 1892,
Sir: I have the honor to submit herewith a detailed statement of
the expenditures from the appropriation for the U. 8. Geological Sur-
vey for the fiscal year ending June 30, 1892, amounting to $587,611.14,
Very respectfully,
JNo. D.MCCHESNEY,
Chief Disbursing Clerk.
Hon. J. W. PowELL,
Director U. 8. GQeological Survey.
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ANALYSIS OF DISBURSEMENTS.

Under the following heads appear the total expenditures under the
various appropriations for the U. 8. Geological Survey:

1. Salaries, office of the Director...... ...l $35,437.39
2. Salaries of scientifie assistants ..... ... .. .. ... ... il 67, 640. 22
3. Skilled laborers and various temporary employés................... 14,972.06
T TR 06 o T T 21 ) 1 248, 398. 61
B GeOLOZY - e e e i e e aaas 105, 954. 65
6. Paleontology . .. .. e e 38,145.51
7. Chemical and physical researches. ... .. ... .. ... . . ..., 16, 698. 61
8. Preparation of illustrations ..___._ .. ... .. ... ... ... 15, 866. 93
9. Mineral resources of the United States._.... ... .. ... ........_... 9, 751. 51
10. Books for library ... ... oo 2, 036. 36
11. Rent of office rooms ... 3,199.92
12. Geological maps of the United States...... ..o L. 31, 498. 85
Total . e i ieieeieaeean 589, 600, 62
RECAPITULATION,
Salarios, Geological

Geological |cffice of Geo- maps of the Total.

Survey. 1ogi(‘:7a.}y§ur- United States.

Appropriation fiscal year ending June 30, 1892.| $536,400.00 | $35,3540.00 $60, 000. 00 ‘ $631, 940. 00

Expended as per detailed statement herewith..| 520, 674.90 i 587, 611. 14
Bonded railroad accounts settled at U. S, Treas- > 35,437.39 31, 498. 85 %
S R 1,989.48 % 1,989, 48

Balanceon hand - ................. ... 13, 735. 62 102. 61 28,501.15 [ 42,339.38

Abstract of disbursements made by Jno. D. McChesney, chicf disbursing clerk, U 8.
Geological Survey, during the fiscal year 1891292,

SALARIES, OFFICE OF THE DIRECTOR.

Date. | Voucher. To whom paid. For what paid. Amount.
1891
July 31 1 | Pay roll of employés........_... Services, July, 1891 ........coa.... $2, 990, 83
Aug. 29 ) N I, [1(, S -| Services, August, 1891 . . 2, 866. 90
29 2 | Wrm. N. Thomas .| Services, August, 1891 . 50. 50
29 3 | May 8.Clark ....... -| Services, August, 1891 . 75. 80
Sept. 30 1 | Pay roll of employés. .| Services, September, 1891 2, 898. 60
Oct. 31 1. do... .| Services, October, 1891 2,993. 20
Nov. 30 1 do . Services, November, 1891. 2,1735. 60
Dec. 22 1 | Chas. C. Dar Services, November, 1891 163. 00
189230 2 | Pay roll of empl .| Services, December, 1891 ... 2,993, 20
Jan. 31 1 Services, January, 1892 ... _._..... 3, 025,16
Feb. 29 1 .| Services, February, 1892. . 2, 832. 00
Mar. 31 1. .| Services, March, 1892. . . 3, 026, 50
Apr. 30 1 Services, April, 1892. _ - 2,910.85
May 31 1 .| Services, May, 1892. . . 2, 985. 50
June 30 1 Services, June, 1892 ................ 2,889.75
..................................... 35, 437. 89
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Abstract of disbursements made by Jno. D. McChesney, ete,—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY.

Date. | Voucher. To whom paid. For what paid. Amount.
1891,
July 18 1[C. A White. _.....caveiaaaa... Traveling expenses .--«....c....... $145.30
24 2 Qua.rgermaster s Department, | Tents,etc...........c-cc ..., P 8.72
U.5. A
23 3| Chas.G.Stott & Co ..oeen ... 17.58
28 4| W.& L.E.Gurley ...... . 48.00
28 5 Wm.D.Clark & Co ... 39.06
28 6 | James K. Cleary........ 2.00
29 7 | John C. Parker .......-. .75
31 8 | John M, Gurley ........ -| Services, July 1 to 29,1891 ... 50, 00
31 9 | Sam. H.Scudder.......... . Seerces July, 1891 ... e 210. 60
31 10 | Alpheus Hyatb. oo -zoccowueecunfomenee@0 amnntonennn. - 168. 50
31 11 | Ira Sayles ..ocooooioniaiii | 117. 90
31 12 | O. C. Marsh. 337,00
31 13 { J.B. Hatcher . 260, 0C
31 4| W.H.Barwell ...............fodoeeaol, 65, 00
31 15 | W H. Utterback. .- o -vovooonolioes a0 oomonseeioneeeseaeneen o 90. 00
31 LSTRIN PO SN0 11T:) /SR PR ; (o SO 50.00
31 17 AL Sulling. oooniieea o feeeiido el 55. 00
31 18 | F.Berger.....cococeeeeeeaodoii ool 80.00
31 19 | Chas. G. Stott & Co..... .| Supplies for 11]uqfrat10ns ...... 16,88
31 20 [ J. Henry Blake ......- .| Services, July, 1891 ................ 151. 60
31 21 | C.C. Willard.......... .| Rent of OfBCO8 - ... -ern o ioniiens 266. 66
.31 22 | Pay roll of employés. . Services, July, 1891 ................ 1,154.00
31 23 do do 1,188.86
31 24 980. 00
31 25 906. 70
31 26 1, 205. 00
31 27 1,171.40
31 28 1,145.10
31 29 597. 85
10, 519. 46
Aung. 4 1 | Stephen Ellis 3.75
4 2 | John Johnson .. 3.75
10 3 | Victoria Fssex............ . Servmm, July, 189%.cc.iiieeanan . 52,00
10 4 | Washington Gas Light Co......| Laboratory supplies .. 43.25
10 5 | West Shore R.R. Co...... .| Transportation of assistants. ... .. 14.96
10 6 | Jefferson Middleton . .| Traveling expenses................ 28, 34
12 7 | James G. Bowen...... ..| Care and forage of public animals . 19. 50
12 8 | Geo. F. Lamborn...... .| Services, Augnst1to10, 1891...... 16.13
24 9 | Stephen Ellis......... ...| Services, August 8 to 15 1891 ..... 10.50
24 10 | Noble Ware ............ -1 Services, & uly 27 to August 15, 1891 27.00
25 11| W.F. Hillebrand ....... | Traveling exXpenses................ 12.30
26 12 SOphlB C. Harrison ..... Services, July, 1891................ 33.00
26 B Wm.P.Rust.....o..oo.oo.ooloooon QO oo e 67.50
26 14 | 8. Ward Soper. . Traveling expenses. 24,70
26 15 | United States Expres Freight charges - 16. 60
27 16 | Robert Leitch & Sons .| Topograpbiec supp. 3.37
27 17 | Jefferson Middleton .. .{ Traveling expenses. . . 18,30
29 18 | 0.C. Marsh........... .| Services, August, 1891 ...l 337. 00
31 19 { H.S. Williams ...... Servlces July 1 to August 81,1891 252. 80
31 20 | Wm. M. Fontaine....c..c.o.oooofeacee O ovnaoii i 337.00
31 21 | Herman Baumgarten ... . Illustratmn supplies............... 7.45
31 22 | A.Hermann.......... .| Services, July and August, 1891. ... 168. 40
31 23 | T. A. Bostwick ....... do 168. 40
31 24 | P.H.Newell..._...._. 337. 00
31 25 | M. A. Washburne 70.00
31 26 | F.Berger ............. 80. 00
21 27 | L.P.Bush.._.._...__. 50. 00
31 28 | A.L.Sullins.......... 55. 00
31 29 | W, H. Utterback.....- 90. 00
31 30 | J.B. Hatcher .._...... 250. 00
31 31 | W.H. Burwell.... 65. 00
31 32 { Sam. H. Scudder 210. 60
31 33 | Ira Sayles ..._.. 117.90
31 24 { J.Henry Blake..... 151. 60
31 35 [ T, W. Stanton ........ vmes, July and 202. 20
31 36 | Margaret Latimer...... Services, August, 1891 ............. 50. 00
31 27 | Emil Greiner......... . Labomtory supplies.-............. 22.25
31 38| C.C.Willard ......... .| Rentofoftices...................... 266. 66
31 g Services, August, 1891 ............. 1,154. 00
31| 40 ... do.aiees [ 1. 086. 90
31 o e 980. 00
31 o 856. 20
31 g 1,120.80
31 Qo i 1,171. 40
3 O B 1 L N QO s 1,145, 10
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Abstract of disbursements made by Jno. D. McChesney, etc.—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date. |Voucher. To whom paid. For what paid. Amount.
1891,
Aug. 31 46 | Pay roll of employés Services, August, 1891 $673.90
31 47 | B.E.Jackson & Co......... Supplies...........o.... 53.12
Total . e e i 11, 922. 63
Sept. 2 1| T.W.Stanton .....ovenenn oo Traveling expenses. .o.ccceeeen.... 245.42

2 2 | Chas.D. Walcott ....coneeinoai|oannnn do .ol 62.93

5 3 | C.B.Boyle...... Services, August, 1891 .. . 40. 00

5 4 | J. L. Ridgway . Traveling expenses._.._..._......... 8.25

5 5| NobleWare .......ccoeavnnnnn. Se;vlig(els August 17 to September 27.00

,1891.
8 6 | Lavinia J. Hingston ............ Servicgef, August 26 to September 27.50
,1891.

8 7 | Washington Gas Light Co...... Laboratory supplies............... 35.75

8 8| BE.W.Parker ... ............... Traveling expenses......... 158. 60

8 9 { Chicago and Alton R.R.Co..... Transportation of assistants. 46. 25

8 10 | Chesapeake and Ohio R.R.Co..|......do ............. 27.00

8 11 | New York, New Haven and |...... do 49.90

Hartford R. R.

8 12 | Peansylvania R.R.Co..........|...... Ao v 35.68
16 13| EJ. Pallman............... ..| Supplies................ 97.29
15 14 | Baker & Adamson.......... .| Laboratory sapplies ......... . 32.83
11 15 | James G. Bowen............ .| Care and forage of public animals . 24,00
11 16 | Victoria Essex ............. .| Services, August, 1891 ... ..... ... 50. 00
11 17 | Mary C. Mahon.. -| Services, August 5-31,1891 ......_.. 36. 00
14 18 | Julius Bien & Co. .. 100 copies of map of North Ameriea| 23. 00
14 19 | Hubbell, Merwin & Co...... .| Paleontologic supplies............. 56.45
14 20 | Adams Express Co......... ..| Freight, July, 1801.. ... ... 105.45
16 21 | Baltimore and Ohio R. R........| Transportation of assistants.. 141. 60
16 22 | Chas. Bogan ................._.. Services, August 1-19,1891.. 30.98
16 23 | Wyckoff, Seamans & Benedict..| Repairs..... ... .......... 3.25
18 24 { Chas.C.Potts .._.......__...... Publications 3.00
19 25 | Shepherd & Hurley. Supplies. . 26. 00
19 26| Wm.D.Clark & Co.............|...... do ...l 104. 55
19 27 | Noble Ware - .......ocoaaon.. Services, September 7-16, 1891. 13.50
19 28 | Alfred Moten.. -.| Bervices, September 15-19, 1891.. 6. 66
21 29| Z.D.Gilman................ I Supplies. .. .. ... 206. 99
19 30 | Pennsylvania R.R. Co ..| Transportation of assistants....... 14. 54
19 31 1 F.'W.Sardeson .....ocuenoe. .| Services, July 15 to August 26,1891 129,50
21 32 | Mary C. Mahon............. .| Services, September 1-14,1891...... 23. 00
22 33 Traveling expenses. ........ . 81.10
26 34 { David T.Day - ceeeeennrnaaasfeaans do . .. ... 14.65
29 35 Services, September, 1891 203. 80
30 36 Selrvices, August and September, 331.50
30 87 | IraSayles ...-c..oocociinio.... Services, September, 1891 ....._._.. 114,20
30 38 | J.Henry Blake.................]...... Ao il 146. 80
30 33 | O.C.Marsh ............. ..ol L 326. 00
30 40 [ A . L.Sullins.. ... .. ... [..o..o do ceei s 55. 00
30 41 | W.H, Utterback...............).-.... do 90. 00
30 42 | ' W. A. Washburne .do 35.00
30 43 | P. Berger........ .do 80. 00
30 44 | T, A. Bostwick.. [ SN 81.60
30 45 1 L.P.Bush ...t [ S, 50,00
30 46 | J.B. Hateher............. .. ..lcee... do e 250. 00
30 47 | A.Hermann............ooiiiiiifencunn do ... 81.60
30 48 | W.H.Burwell .___......_...__. Services, September 1 t015,1891. ... 32.50
30 49 | Louis Cook -.o..oooooio ... Services, September 15 to 30, 1891. .. 27.50
30 50 [ S. Ward Loper...._............. Services, July 27 to 31, 1891........ 7.26
30 51 |.ennn- dO - Services, August, 1891...... . 75. 00
30 52 |...... do .o Traveling expenses........... 381.55
30 53| C.C. Willard._................. Rent of offices ......___.._... 266. 66
30 54 [ C.B.Boyle.......__............ Services, September, 1891 ... 40. 00
30 55 | F.H. Knowlton ....._..........]...... [ 114,20
30 56 | Pay-roll of employés ...........|-ccoccdo ool 1,117.00
30 do 1,024.80
30 .do .. 950. 00
30 .do .. 881. 60
30 .do .. 1, 072.00
30 .do 1.137.20
30 -do 1.109.80
30 do 652. 20
30 D. Gilman 31.19

Total 12, 754. 57
Qct. 3 1 | Louvenia Russell............... Services, September, 1891 ... ... 66. 00
3 2 | Victoria Essex RPN [ temecammscscesnen 52,00
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APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY-~Continued.

Date. | Voucher. To whom paid. For what paid. Amount.
1892,
Qct. 6 3| Wm. M, Fontaine - -............. Services, September, 1891 . ......... $163. 00
6 4 | Harriet Biddle..........ccomn.... Services, July 1 to September 30, 30.00
1891.
6 5| Wm. Grunow, jr................ Laboratory supplies.......c.co...... 227.38
6 6 | Washington Gas LightCo...._.|...... 5 . 35. 75
6 7 | Springmann & Bro ... ......._. Hauling books .............. 6.00
6 81 Geo. W.Knox ....... Freight charges and hauling. - 26. 14
6 9 | Wash. B. Williams .. Mineral resource supplies . ... .... 4. 50
7 10 | Wm.P.Rust ...... .....ooo.... Services, August 17 to September 136. 50
30.1891.
6 11 | John C.Parker ................. Supplies. coorn e 13.25
8 12 Ch(icago and Northwestern Rwy.| Transportation of assistants ...... 12. 69
Jo.
8 13 D%nver and Rio Grande Rwy. |...... 5 L 10. 60
0.
8 14 | Darling, Brown & Sharpe....... Topographic supplies.............. 9.00
9 15 | Baltimore & Ohio R.R.Co ..... Transportation of assistants. - 36.75
9 16 { Richmond & Danville R. R. Co . d: 21. 85
9 17 | Rio Grande Western Rwy....._. 51. 00
9 18 | St. Louis and San Francisco R. R 11.75
9 19 | James G. Bowen._............._. 23.25
9 20 | Geo. Rymeal, jr ................. Supplies 222.17
9 21 [ H. V.Rothery .................. Servicles, September 28 to October 16.50
-1 9,1891, -
10 22 | Robert Beall................... Publications. .........cocoi ool 16. 00
13 23 | Chas. G. Stott & Co ............ Topographic supplies. ..... 10.95
13 24 N.R Y.R Central and Hudson River| Transportation of assistant 11,50
13 25 | Rio Grande Western Rwy. Co..|...... do e 16, 50
13 26 | Adams Express Co.... ... ... Freight charges, August, 1891. 74.70
13 27 | United States Bxpress Co......|-a-o.- [ (o S 11.55
13 28 | Marcus Baker.................. Traveling expenses. . 22.00
20 29 | Royce and Marean............. Geologie supplies . ... . 3.10
15 30 | Mecan & Co.................... Geologic repairs 21.16
20 31 | John M. Gurley Services, September 2 to 30,1891 . .. 50. 00
20 32 | 8. Ward Loper. .. Services, September, 1891 . 75. 00
20 33 | Geo. H, Walker & C .| Publications............. 15. 00
20 34 | John C. Entriken............... Repairs to laboratory . . '18. 99
20 35 | David T. Day ... ..; Traveling expenses. ... R 47.70
21 36 | W.&L.E.Gurley.............. Topographic supplies.. 8.50
21 37 | Wyckoff, Seamans & Benedict.. Suppfies and repairs. .. 18.53
21 38 | Geo.Ryneal, jr ......_ ...... ... Supplies............. 101. 67
21 39 | G. K. Gilbert..... e Publications....... 4.50
24 40 | U.S. Express Co Freight charges .. ... 7.75
21 41 | L. H. Schneider's Sons. .. Laboratory material. . 144, 06
21 42 {..... do ...l Topographic supplies - 4.05
21 43 | James K, Cleary . ........cooooifoaaan. go .............. . 4.50
22 44 | Fayette R. Plumb. . Geologic supplies._ ... 136. 35
21 45 | Marcus Baker...... ..{ Traveling expenses. . R 40. 40
22 46 | Andrew Renz. ... -| Geologic supplies. ... 11.50
26 47 | Z.D.Gilman ........... | Supplies....o.oooooo.L 147.53
26 48 | Wabash R. R. Co. Transportation of assistant. 14. 20
28 49 | B.P. Murray.............. ..| Laboratory supplies ... 7.50
28 50 | Peoples Dispatch and Tran Freight charges and ha 1.48
Jo.
27 51 | John H.Jomes .................. Se;‘vic;;l, August 17 to ‘September 150. 00
30, 1891.
28 52 | Denverand Rio GrandeR. R. Co.] Transportation of assistant ....... 12.85
29 53 | Wm, GIrunow - ..ovooveveanon. Laboratory supplies....... - 25. 00
29 54 | Melville Lindsay ..... .| Supplies............. . 25.93
29 55 | S. Ward Loper._....... Traveling expenses................ 32.45
31 56 | O.C.Marsh............ Services, October, 1891 ............. 337.00
31 57 | L.P.Bush.ooinei e feeeaes 5 2 50. 00
31 58 | F. Berger ............ 5 L 80. 00
31 59 | J.B. Hatcher ........ [ U 250. 00
31 60 | A.L.Sullins......... 5 55. 00
31 61 | W.H. Utterback..... [ P 90. 00
31 62 | Louis Cook ......_. L 55.00
31 63 [ R. W. Westbrook -do .. 70.00
31 64 | Robert T. Hill.. do .. 350. 00
31 65 | Ira Sayles.......... -do 117.90
31 66 | Wm. M. Fontaine.... B i T 168. 50
31 67 | J. Henry Blake...... [ 151. 60
31 68 | Gilbert D, Harris . ... do e 84.20
31 69 | Alphens Hyatt.... o e 168. 50
31 70 C.B.Boyle............. B L 40, 00
31 71 | Payroll of employés..s.. O 1,154. 06
31 K P 1 N PPN 1 1,110. 44




MCCHESNEY. ]

THE HEADS OF DIVISIONS,

189

Abstract of disbursements made by Jno. D. McChesney, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY-Continued.

Nov.

Voucher. To whom paid. For what paid. Amount,
73 Services, October, 1891........ cavmsn $980. 00
74 do . 654. 00
75 1, 019. 80
76 1,171. 40
kird 1,145.10
78 673.90
79 266. 66

12,721.98

1| Victoria Es8eX...coovemuauaanan 54. 00
2 | Louvenia Russell.. 54.00
3 | Chas. D. Walcott vaehng expenses. 165. 32
4 | T. W, Stanton. ... .| Field expenses........c....... 10.00
5 | Sam, H, Scudder . -| Services, October, 1891........ 210. 60
6 | W. Zinsser & Co.. .| Geologic supplies............. 4.70
7 | Baker & Adamson.. Laboratory supplies.......... .. 23.05
8 | Baltimore & Ohio R. R. Co Iransportation of assistants. . - 82.80
9| J ohn c Parker.... Mineral resource supplies ......... .75
10 R P do .o 6. 50
11 ----1 Supplies 25.27
12 --| Services 250. 00
13 .| Services, October, 1891 i 75, 00
14 -| Traveling expenses................ B4, 25
15 huner & Amend... -| Laboratory supplies.. 202.11
16 | Washington Gas-nght Co R A 5 s A R 50. 25
17 | James G. Bowen..... Care and forage of public animals 22, 50
18 | E.J.Pullman ... Supplies - cooon i 176.12
19 [ Chas. R.Keys...... -| Original drawing; £7.50
20 | Columbia Phonograph Co. -| Rent of phonographs . .... . 42,50
21 | Buffalo Dental M' 'z Co. -.| Laboratory material ............... 12,00
22 | Pennsylvania (,ompan\ -| Transportation of assistants....... 35.00
23 | Independent Ice Co . --| Laboratory supplies ............... .76
24 | Robert Leitch & Son. -| Topographic supplies. .68
25| C.D, White.......... .| Traveling expenses................ 45, 65
26 | Northern Pacific R. R. Co.. Transportatwn of assistants....... 33.25
27 Pennsylvania RERCo oo dOeee 155. 50
b I Y [, S -- lransportatlon of property........ .84
29 1 J.8. Topham ....... -| Supplies 10, 00
30 | Geo. Ryneal, jr.... S U do .. 62.33
31 | E.J.Harman ...... -] Repairs. ...o.oonioiiia il 7.25
32 | F. H. Knowlton.... --| Services, October 29 to 31,1891 ..... 11.41
33 | Adams Express Co .. - I‘relght charges _.................. 55, 45
34 | Melville Lindsay .... --| Laboratory supplies . .- 7.20
35 | Henry S. Williams... .| Services, Sept. and October, 1801.. 248, 60
36 | Geo. H. D. 1.’ Amorcux Services, July 1-13,1891............ 20. 00
37 | J.W.Powell._._... - Travelin, expenses. e, 78.25
38 | U. 8. Express Co..... -| Freight charges ................... 66, 50
39 E.E. Jackson & Co ......... -1 Geologic supphes ....... 107.94
40 | The Pittsburg Reduction Co ...| Laboratory supphes e, 7.00
41 | Wm.EKerr...o...o.oo..... [ P Ao - 17.00
42 | L. H. Schneider’s Son . --| Supplies 67.45
43 | J. W.Harvey ..e..ooo-.. --} Services, Oct.11toNov. 6, 1891_.... 51. 00
44 | Northern Pacific R. R. Co...... Transportation of assistants ... 122,50
45 | St. Louis and San Francisco |...... 5 1 N 8.40
46 1.91
47 3.73
48 | Jas. G.Bowen....... leery and transportation..._..... 38. 60
49 | Ira Sayles ............... .| Services, November, 1891 ....._..... 114. 20
50 | Alpheus Hyatt ................. | . Aol 163. 00
51 | Sam. H. Scuddor..... . 203. 80
52 | Wm. M. Fontaino . 163. 00
63 | J.Henry Blake.....ocooooooi L Q0 cieaiie L 146.80
54 | Henry Buford . ices, November 2 5 .. 26. 00
56 | O.C. Marsh ....__....... -.| Services, November, 1891. .. ... ... 326. 00
56 | F. Berger................ do e 80.00
57 | L.P.Bush .............. e 50. 00
58 | Louis Cook .............. e eeea e e 55. 00
59 ] A.L.Sullins ............ 55. 00
60 | J. B. Hatcher.......... 250. 00
61| A. E. Buirell.......... 55. 00
62 C.B.Boyle............ 40.00
63 | Louvenia Russell........ 48.00
64 | Victoria Essex........... 48.00
65 | W.D. Doremus ......... -1 Hand stamps and repairs 7.25
66 | Frank Burns............. ..| Services, November, 1891 50. 00
67 | Payroll of employés............I...... [ (S R 1,117,00
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Date |Voucher To whom pard For what pmad. Amount
\
1891 |
Nov 30 68 | Pay roll of employés.a.a. Services, November, 1891 . .... $1, 450 80
30 69 .... .do ... - - do © ee demmeeee- 1,138 b¢
30 70 (.. . do.... 0 . L il .. do. . e e e e ee eae 950 00
30 do..... ... . c e ee eas 766 85
30 . e am mee e 1,620 00
30 - e e e s 1,054 60
30 e e e 1,063 77
30 e ee mee 1,106 57
30 - Q: e e e an 652 20
30 77 Le%terF Ward.... .. -~ - | Travelmg expinses . @37 75
30 78 { Cooper Curtice. . . .. .. | Services, November 10 to 30 “1801. 75 60
30 79 | R W Waestbrook . ... .. Snrvlces November, 1891 . ...... 70 00
30 80| C C. Willard... .. .....c.... Reut of 100m8 ... cvo. o aennn 266 66
Total ... cov vo oov ol eeneen - e e eee s eee-d 16,694 27
Dec 4 1 | Frank Burns .. ... Traveling expenses. ... .. 41 95
4 2 do  ......... R L 33 67
4 3 ¢ ‘A Whte -.-. do. . SRS 100 07
5 4| Geo W Knox.. . ... | Freight chmrges and hauling ... . 86°34
5 5| Washington Gas nght Co - Laboratory supphies . .. .. ... 56 75
5 0 ] Easton & Rupp . [ Supplies . . ........ . 9 15
5 I HHHall. ... .. . . .| Supplesfor minet.l TesoNLrees . . - 5. 00
5 8| Sawin’s Express .. ... ... | Faeight charges .. . ...l 20 41
|3 9 | Burhungton and Missour1 River | Transportation of assistants ... 45 05
R R 1n Nebraska
8 10 { Baltimore and Olno R R - . do -. e e 45 15
8 11 Sdoo.. o o Transpor tatton of property . ..... 84
8 12...4do N N do.. ... T L. 84
8 13 | Northein Pacifie R B . | Transpor tat1on of assistants ... 48 50
8 14 | § Ward Loper. .- - [ Services, November, 1891 . . .. . . 75 00
5 15 | James G Bowen .. . . | Care and forage of public animals 34 50
12 16 | Gilbert D Hairmis .. . . . | Services, November, 1891 . . ... 81 60
12 17 | Charles R Keyes . .. . . | Services,July 1to August 21,1891, 180 00
12 18 | Shepherd & Hurley . .. .... | Services 'and materials.. .. ... 13 91
15 19 | David T Day .. . - | Tran elmg expenscs - 24 68
17 20 | Charles S Prosser .. .. .... e eee . 128 91
17 21 | £ Moirison Paper Co - - | Geologi, supphcs. ce e en 2 70
17 22 | Henry A Cl 1ke & Son . .. dg e ee e ae s 20 00
17 23 | John C Parker ... ... - Supphen - 5 20
17 24 | Henr Bownr Services, Nov ember 1540 30, 801 . 25 00
17 R53 1‘(8}) e's Digpatch “and Transter Freight charges and haulmg e - 431
<17 26 { Hall & Sons .. .. ... ... -. | Laboratory supplies __. 21 45
17 2718 WardLoper . . .. ..... -t Traveling expenses 74 95
17 28 | The John Ryan Co  ..... Geologic supplies . ......... ... 3 00
17 29 { H H Ballaxd . . Lahoratory supplies ... -. 10 00~
17 0|NV R’mdolph &Co ..... .. 1 Paleontologic supphes .. 5 25
18 31 | Geo Rymeal,jr.... .. .. . | Supples... I, 33 8
18 32 | M W _Bevendge .. -- eed] e dOL o aiee el ol 11 65
19 33'E HKmg .. .. ... . O do ... . o a.l. 8 00
19 34 | Fred A Schmudt . ... «..... J U 12 46
19 35 P%)ple’s_Dmpatch and Transfer | Freight charges ......... 209
0
23 36 | Delancey W Gall .- .- | Traveling expenses ... ...... 175
23 37 | Mary C Mahon .. ... . . .{ Services, ngember? to 19,1801 .. 18 00
23 38 | Wm P Rust .. e e s Servlces, Qctober 1 to 16, oy . L. 55 25
23 39 | Z D Ghlman.. -.- .| Supples.... . - aaan 230 46
24 40 | Pennsylvama B R.Co ... 1 ransportation of propel ty - R 3 65
24 41 ( E J Pollman . .. . «-- . | Tltustration supphes..... ... ..., 38 32
24 42 | James W Queen & Co . -- [ Laboratory supples......... 11 56
24 43 | L H Schneider's Son . ... Supplxes hee ee eeea- . s 27 60
24 44 { Hexmann Baumgarten T U 11 76
28 45 | Royce & Marean ... R Illustxatmn supphes ...... .. -- 12 03
28 46| W &L E Gurley. . Topographic supplies ..... 875
28 47 | Denverand Rio Grr'mdeva Co Transpot tation ot assistant 25 00
¢ 28 48 Ohlltc.ngo,MllwaukeeandSt Paul| .... do ceebe eeaenas 29 00
Y
28 49 ) Southern Califforma R R . .. | ...do.-es coceee oioan 5 00
28 50 | MeNab & Harlen Mfg Co .. Laboratory supplies.. 29 75
28 51 | The Harmson Safely Bouer |.eee.-d0 .- ccoereeen -- 10 00
Works
28 52 | Frederic Robbins & Co (RN (S A0 ver wmenans wunes 4 00
28 53 | Charles R Keyes... ... Travelmg exXpenses... 129 78
29 54 (David T Day . .. -....-. . R [P 11 23
1 55 [ PenngylvamaR R Co. ........ Transportatmn of propertv .- 3 25
31 56 | Henry J Green . Topographic supplies . ...... 487 50
31 57 | Burhington and Missourt River | Transportation of assistants ... .. 89, 80

R.R.1n Nebraska ... ... ....
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Date. |Voucher. To whom paid. For what paid. Amount.
1891,

Dec. 31 58 | O.C.Marsh ... .......coenianaa. $337. 00
31 59 | R. W, Westbrook . - 70.00
31 60 | F.Berger...._.... 80. 00
31 61 | L.P.Bush...... 65. 00
31 62 | J.B. Hatcher ... 250. 00
31 63 | Louis Cook ..... 55. 00
31 64 | A.E. Burrell.... 55.00
31 65 | A. E.Sullins ... 55. 00
31 66 | A. Hermann ...... 250. 00
31 67 [ T. A. Bostwick ... 250. 00
31 68 | Alpheus Hyatt ... 168. 50
31 69 | Ira Sayles ....... 117. 90
31 70 | J. Henry Blake. .. 151. 60
31 71 | Wm. M. Fontaine . 168. 50
31 72 | Sam. H. Scudder .. - 210, 60
31 Harriet, Biddle ... .| Services, Qctober 1 to Dec. 31,1891.. 30. 00
31 Services, December 6 to 81,1891.. .. 141. 30
31 Services, Deccmber, 1891 40, 00
31 Rent ofrooms —_............. 266. 66
31 1,154. 00
31 1,165.70
31 980. 00
31 956. 70
31 1,137.70
31 1, 019. 80
31 1,145.10
31 673.90
31 270. 00

13,811.22
1892,

Jan. 6 1| Cooper Curtice .......ccen.ui... Services, December 1 to 26,1891. ... 125. 81
7 2 | Geo. Ryneal, jr...... Topographlc supplies.............. 30.10
7 3 | Chas. G. Stott & Co... ---1 Nlustration supplies............... 9.50
7 4 | Stephenson’s Express . Freight charges and hauling ...... 1.76
7 5 | Washington Gas Light [ -| Laboratory supplies............... 62,25
7 6 | Denver & Rio Grande Rw Transportation of assistants ...... 25.70
7 7 1 E.E.Jackson & Co ...... -] Supplies. ccveieiiiiiiiaae 120,84
; 58) Umted States Express Co Freight charges ....ceeeveann..... 149. 41

.............................. [ (N 2. 90

8 10 } Chas. b Darwin ...... Traveling expenses................ 270. 95
11 11 | Wisconsin Central Lines --! Trangportation of assistants.. 29. 50
9 12 | L. W.S8herman. ....... -| Mineral resource supplies..... 3.00
11 13 | Wm. D. Clark & Co. Supplies......ovvieieaonn. 3.88
11 14 | John C. Parker ....... .| Geologic supplies. 1.75
11 15 | Columbia Phonograph Co -| Rent of phonograp 42.75
1 16 | James G.Bowen.. -| Care and forage of pubhc animals . 22.50
11 17 ... do ool Care and forage of public animals, 38,50
13 18 | Rio Grande Western Rwy. Co .. Transporta.tmn of agsistants....... 25. 00
13 19 | Denver and Rio Grande West |......d0 coveeemciieennencaannanns. 22.40

ern Rwy.
13 20 | James W.Queen & Co.......... Lahoratory supplies ............... 26.25
13 21 | Belt & Dyer .......... -| Topographic supplies ............. 43.00
13 22 | Baker & Adamson -| Laboratory supplies ............... 21.28
13 23| Wm.H.Dall.__..... .| Traveling expenses................ 21.08
13 24 | Robert Boyd... ..., Supplies. -ceoeroinini e 27.22
13 25 Atchlson Topeka and Santa Fé Tra,nsportatlon of assistants,...... 147.40
14 26 Northern Pacific R.R.Co.......|...... do ............................ 39.50
14 27 { Baltimore and OhioR.R.Co....|......d0 .ccouno. .. 19.15
14 28 | Wash. B. Williams. ... Geologm supplies 42,00
14 29 | A.H. Storer ........ -{ Supplies for mineral resources. 9.00
14 30 | Gustav E. Stechert . -| Topograplic supplies ...... 1.25
15 31 | Chas. D. Walcott. . -| Traveling expenses... 46. 56
15 32 | Melville Lindsay ... .| Topographic supplies ............. 1.80
15 33 | J.W.Harvey ....... -| Freight charges .................. 15.19
15 34 | Southern Pacific Co Topographic supplies .--.-........ 3.20
15 35 | W, H. Morrison Publications.......ceoveueaiiaoaon 115. 25
21 36 | Richmond and Danville R. R. Co.| Transportation of assistants ...... 45,50
21 37 LO(!}liSVﬂlQ and Nashville R.R. |...... [ 53.00
0.

21 38 | National Press Intelligence Co..| Newspaper clippings.............. 25.30
21 39 | N.D.C.Hodges............... .. Publications 7.00
21 40 | W, Andrew Boyd. O o 25,00
21 41 | Jobhn Birkenbine................ belvwes August 17 to December 250. 00

31,1891
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Date. | Voucher. To whom paid. For what paid. Amount.
1892.

Jan. 21 a2 | R¢ hards & Co., Limited........ Laboratory supplies cceeeeuaeann. .. $7.11
21 43 | E.J. Phllman.......... Supplms ............. 14.30
21 44 | LTI Schneider's Son ..........j......do ... ..., 9.10
22 45 | Emil Greiner........ Labomtm‘y supplies . 48.46
22 46 | Adams & McKown. ...........fe.oodo ool 1.55
22 47 | W. W Mildram..oeeeiiezann. .. lopograp]uc supplies......... 6. 00
22 48 | Burlington and Missouri R. R. | Transportation of assistants ...... 44.90

in Nebraska.
22 49 | Southern California R.R ....... Transportation of property........ 4. 40
23 50 | W.D.Castle................ .| Geologie snpplies........._... 26. 00
925 51 | Colorado Midland R.R. Co.. Tran spotmmon of assistants . 18.00
25 52 | Atlantic & Pacific R. R. Co . 41.30
25 53 | American Carbonate Co . 2.85
25 54 | Eimer & Amend....... 351. 39
25 55 | F.Jay Haynes & Bro.. Illustmtlon supplies. 6. 00
25 56 | M. A. Tappan.. -.| Geologic supplies...... 42.00
30 57 | O.C.Marsh.. .| Services, January, 1892. 340.70
30 58 | R. W, Westbrook PR O do oLl 70.00
30 59 | L.P.Bush .... o 65. 00
30 60 | F. Berger .. .. 80. 00
30 61 | J. B. Hatchor . 250, 00
30 62 | A.L.Sullins.. 55,00
30 63 | A. L. Burrell.. 26. 60
30 64 | Louis Cook Services, January, 1892. 26. 60
30 65 | Wm. F. Porte Publications........... 7. 00
30 66 | Adams Express Co Express charges. -................. 714. 90
30 J 67 | H.S. Williams . ......_.......... Services, November and December, 248. 60
891,
30 i 68 | Alpheus Hyatt ................. Services, Janualy, 1892 e 170. 30
30 69 | J. Henry Blake ..............o..lo.. [; I 153,30
30 70 | Samuuel H. Scudder . ....oc.....l...... do ... 212. 90
30 71 | IraSayles . ... il A0 e, 119.20
30 72 | Pennsylvania R. R. Co.. Tmnqportatmn of property. 1.61
30 73 | Denver & Rio Grande LW\ . Transportation of assistants - 17.80
30 1 74 | Wash. B. Williams.............. Geologic supplies............. 4. 50
30 ! 75| C.C.Willard.......... | Rent of officé rooms .. . 266. 66
30 | 76 | Cooper Curtice Services, January, 1892. 150. 00
30 | 77| C. B. Boyle [ G 40. 00
30 78 ] 1, 166. 70
30 79 1,195. 96
30 80 990. 30
30 81 - 1,329.20
30 82 i- 1, 149. 00
30 | 83 |- 1, 080. 80
30 | 84 |- 1,157. 10
30 85 681. 30
14, 367. 90
Feb. 1 1 | Robort Beall Tublications . ... ..o ... 110.25
5 2 | James G. Bowen,. .. Care and forage of public animals. . 55.00
5 3 | Louvenia Russell......_........ Services, December 6, 1891, to Jan- 45,00
uary 30 1892.
5 4| S.N.Tucker.................... Repairs to geologle supplies....... 2,00
5 5| H.Hoffa .. .ooooimiiaiaa Paleontologic supplies 6. 95
6 6 Services, December 1,1891,to J an- 169. 40
G.D.Harris -_.v.eveniiiooan uary 31, 1892.
6 7| W.& L. E. Gurley . . Topogr aplue supplies.............. 12.00
6 8 | Wm.D. Clark & Co......... Supplies.._.......... 10,19
6 9 | Washington Gas Light Co......| Laboratory supplies.......... 62,00
8 10 | Smithsonian Institution .. | Transportation of exchanges. . 962. 57
8 11 | Jas. D. & E. 8, Dana.. .+ Publications. .......... 6.00
9 12 | Baltimore & Ohio R, K. Co Transportation of assis 10. 00
8 13 | W.D. Doremus ........... Supplies 16. 00
9 14 | L. H.Schneider’s Son...... ... .|.... .. o (T 37.07
11 15 | J. ' W. Lambreth. . .. .| Services, January 25-30, 1892. . 12. 00
11 16 | Jos. F. Sabin. .. || Publications. ... ... . 4.00
1n 17 | E. F. Brooks ... .| Geologic supplies.. R 19,35
11 18 | Z.D. Gllman Laboratory supphes. 38.32
11 19 [..v.ado oennn -| Supplies. .. - 170. 50
11 20 | John C Parker........ooveeenion|iooio. do 12.40
15 21 | E.J. Lewis.......-. Paleontologl supphes 12.45
15 22 | Baker & Adamson. Laboratory supplies. . 32.83
15 23 | Jas. W.Queen & Co ...... [ (R, 30, 20
15 24 | Richards & Co., Limited........[...._. 3 1+ R 83.79
15 25 | Cutter & Wood..-... Geologic supplies 16. 87
15 26 | R.R.Bowker ................. Publications......... | 7.00
15 27 | Wyckoff, Seamang & Benedict ..| Repairs and supplies ........co.... i 8.26
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Date. jVouchen To whom paid.
1892.
Feb. 15 28 | Helen B. Weir ...... i
16 29 | Thos. C. Basshor & Co ..
16 ! 30 | L. H. Schneider’s Son ...
18 \ 31 | Geo. Ryneal, jr. ..
18 321 W.D. Doremus -................
18 33 Clﬁcago, Rock Island & Pacific
18 34 [ BE.E.Jackson& Co ... ........
18 35 )...... do .ol
20 36 | The Eastman Company.
20 37 | Emil Greiner ...........
20 38 | Gustav E. Stechert .
23 39 | Wm. A, Raborg.......
24 40 | Whitall, Tatum & Co.
24 . 41 | Bertha Zine Co.......
24 | 42 | Henry Buford .
24 43 | J. W, Harve; -
24 44 | Denver & Rio Grande Rwy. Co-
25 45 | Eimer & Amend
25 46 [ J. W. HATVEY «-vvenvern varannne
26 47 | Geo. W. Knox
26 48 | Cooke & CO..vvemnnnnninnnnn..-
26 49 A%hison, Topeka & Santa Fé
27 50 | People’s qupatch & Transfer Co
29 51 Al heus Hyatt .
29 52 enry Blako ..
29 53 bam H. Scudder .
29 54 | O.C, Marsh...-
29 55 | J. B, Hatcher. .-
29 56 | L.P.Bush.
29 57 | F.Berger......
29 58 | John C Parker
29 59 | Cooper Curtice
29 60 | Ira Sayles .....
29 61| C.B.Boyle............
29 Pay roll of employés
29 do R
29
29
29
29
29
29 do
29 Louvenia Russell .
29 71 | Chas. G. Stott & Co ...
29 72 | E.E. Jackson & Co .............[.
Total ....-coi L.
Mar. 4 1| John J.Germond ...............
5 2 | Robert Beall.....
5 31 Z.D.Gilman.....
5 4 | James G. Bowen .
5 5| C.C. Willard.....
7 6 | Southern Pacific Co.
7 7 | Eimer & Amend
7 8 Blzﬂ"ilo Dental M’mutacturmg
lo
7 9 | Washington Gas Light Co..
7 10 | Charles J. Cohen....._ ...
9 11 | E.E. Jackson & Co .
9 12 | James W. Queen & Co .
9 13 | WilliamB. Clark ....._...
9 14 | Baltimore and Ohio R. R. Co
10 15 EJ Pullman.............
10 16 J'Lme% K Cleary -
10 17 |eeeeodo e e
10 18 George W.Knox.
16 19 | Pennsylvania R.
16 20 | Rand, McNally & Co .
16 21 | Johr: C. Parker .........
16 22 | William D. Clark & Co.
16 23 | Melville Lindsay ... ...........|.
16 24 | Eimer & Amend.
16 25 | U.8, Express Co....._.... .
19 | 26 [ Thomas Somerville & Sons......
.
13 GEOL 13

: Laboratory supplies
.| Publications. ... ...

- Services, February 1 to 13,1892 ...

-| Laboratory supplies

-1 Mineral resonrce 'sum)lus

-| Publications............._..

...... do

. Supplies

. Freight charges .............

.. Publications ........._...... .
.| Mineral resources and suppllcs

-| Laboratory mater:

For what paid.

Services, February 1-6, 1892
Labm‘atory supplies
Supp‘llles .- .-

11pphes and repa R
1rzmsportamon of assistants.......

Traveling expenses.
Laborator y supplies

Freight char g8
do

Sera'lces November 7 to December
30,189

Frelght charges and hauling
Geologic supplies...........0.. ..
Transportation of assistants ......

Freight charges and hauling
Servmes February, i892 . ...

Servi 1oes February, 1892 .

Services, January 1 to 11, 1892

Euppheg .................... -
Care and forage of publie animals -
Rent of oftices. Febrnary, 1892. R
Trausportation of assistants. .
Laboratory supplics

Geolugm supplies

Services, February 6 to 29, 1802

Supphcs .........

Tr.«ln%port.lton of assistants.

Geologic supplies........0C...
do ..

Freight charges .
INustration supphes ......

13,371,
17.
59.

246,
50.

266,

136.

105.
15.

.40

48

74
05
10
80
66
40
33
00
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Abstract of disbursements made by Jno. D. McChesney, ete.—Continued,

APPROPRIATION FOR U. 5. GEOLOGICATL SURVEY—Continuned.

Date. |Voucher. To whom paid. For what paid. ! Amount.
1892,

Mar. 19 | 27 | W.H. Lowdermilk & Co....vuns I’ublicationﬂ ............. [P $42. 80
19 ! 28 | Wash. B. Williams ..-...- .| Supplies .. - 41.50
21 29 | Melville Lindsey .. B PP o 1.50
23 ‘ 30 | Stephenson’s lixpress. - 11.35
23 31 | Greorge W.KnoxX........covoiiansjuean. G0 Looins 20.39
21 | 32 | Brentanos . _......._ S - 1. 00
24 1 33 | Charles G. Stott & Co Supplies - - 4.40
24 \ 34 | B.F.Brooks ..cecviemnronainancana.. do...... 75
25! 35 | Hubbard Bros . -| Publications ....... 28.00
30 36 | Andrew Renz.... (ﬂ"mdmg, y 5 hammers. . 75
31 \ 37 | Cooper Curtice. ... Servwee, March, 1892 150 00
31| 38 | samuel H, Scudder . . 1 212. 90
31 39 | J. Henry Blake . 153. 20
31 40 | Harriet Biddle. 30. 00
31 41 | A.Hermann .._... 250. 00
31 42 | 1. A. Bostwick .. 250. 00
31 43 | J. B. Hatclier ... 250. 00
31 44 ) O0.C. Marsh ... 340.70
31 ] 45 | A. E. Burrell. 55. 00
31 46 | A. L. Sullins. 60. 00
31 47 | L. Cook.. .. 55, 00
31 48 | L.P. Bush_ |- 65. 00
31 49 | David T. Dav H 24. 90
31 50 | C.C. Willard ....... .| Rent of orhce rooms, Mauh 1892.. 2€6. 66
31 51 | Pennsylvania R. R. Co Freight charges .........._. - 1.15
31 52 | Chicago, Milwaukee and St. |...... dO oo 1,33

Paul Rwy. i
31 63 Wm. Zinsser & Co.oveeenann. Sapplies - ... ... eae 4,70
31 Northern Pacific R. R. Co. -| Transportation of assistant. - 15. 85
31| Services, March, 1892 _.... 119. 20
31: .do .
31
31
31
31
31
31
31
31
31
Apr. 2 1| M. L. Ferguson c..oo.ooeoounn.. R
4 2 | Robert Beall..... . do . . .
4 3 [ Louvenia Russell.. "Services, Marcly, 1892 . l X
5 4 | Wm.H.Dall ... Traveling n\penﬁm . .. 7.00
5 5 | James B. Lambie Geologic supplies. . - } 2.5
7 6 | Wyckoff, Seamans & Be medict . Repalrs ............ - 41.77
71 7 | William B Clark .. ..o e Services, March, 18 125. 00
7| 8 | Richmond and Danville R. R, Co.| Transportation of assis - 20.30
7 6 | Texas and Pacific R. R. Co.....[...... A0 oo 15.30
7 ) 10 | James G, Bowenleooeoeaaavnn... Care and forage of public animals, 52. 00
efc.
7 11 | B. P MUITAY - eceeeecmeeecaaeon) i Laboratory supplies ..._........... | 7.50
7 12 | Cutter & Wood......... | Geologic supplies..__. - 14. 80
7, 13 | Columbia Phonograph Co ...... Rent of phnn(){rraplm - 42.50
79 14 | F. Berger.............. .. .\ Services, March, 1892 80. 00
13 15 | 8. Ward Lope -..| Field expenses........ 7.00
13 ] 16 | J. E. Hurley. . Repairs........... 12.00
13 | 17 | Pennsylvania R, R. Co. ---1 Transportation of assis 138.60
13 18 | Alpheus Hyatt .. _.._... ...| Services, March, 1892. ... ... ... 170.30
15 { 19 | I.. H. Schneider's Son Supplms ....... 22,83
15 20 B.oJ. Pallman ... . ... do 16.74
15 21 | Buffalo Dental Manufacturing Co; Laboratory supp ies 16.00
16 22 | National Press Intelligence Co .| Publications .. ._... 10. 90
16 ’ 23 | Chas. G. Stott & Co ... Topographic supplies. 35.00
16 \ 24 | Robert Leitch & Sons...........|...... A0t 3,82
16 25 | Estate of Geo. W, Knox ...| ¥reight charges and hauling .. 6,98
19 | 26 ' B. E. Jackson & Co............. Supplies ....................... .. 2179, 05
19 | 27 Peé)ple s Dispatch and Transfer | Freight charges and hauling ..-... 1.37
21 ‘» 28 | Timer & Amend ... ..._....__. Taboratory supplies . 77.71
21 29 | Library Bureau.. .| Paleontologic mpphes 2.00
27 30 | J. 8. Topham .. ... .| Geologie anphes ..... 10.00
27 31 | Latimer & Sloan ...... .| Publications .. _........._...... 10. 40
27 32 | Stephenson’s Express . ......... Freight charges and hauling ......] 4,19
27 33 | Baltimore and Ohio R. R. Co ...! Transportation of agsistants....... : 53,15
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Abstract of disbursemenis made by Jno. D. McChesney, etc.—Continued.

APPROPRIATION FOR U.

S. GEOLOGICAL SURVEY—Continued.

Date.

May

Voucher.

To whom paid.

Lmil Greiner ................... i
James W. (@lueen & Co..
Henry A. Clark & Son..
Cooper Curtice .....
Alpheus Hyatt ... -
H.S. Williams ... ..

J. Henry Blake .................
Sam. H. Scudder .. .
Cooper Curtice . _.
C.B.Boyle. ..
0. C. Marsh...._..
Lewig 8. Hayden .......
James W. Qneen & Co..
J.S. Topham. .
J. H. Lewis ...
Wallace George ....
Pennsylvania R. R. Co.
Robert E. C. Stearns..
Pay roll of employés.
do

Louvenia Russell .

Waihlngton Gas nght ‘Co
Robert, Beall..........._..
C. C. Willard

James (x. Bowen................
Wiyckoff, Seamans & Benedict. .
Chas. G- Stott & Co.............
Emil Greiner ....... .
Melville Lindsay
...... do...........
B.T.A.Bell ..........
Williams, Brown & Earle.
W.E.Owen.. ... ......_.
United States Express Co .
Baker & Adamson........
E.J.Pullman.......
C. A. White .
Z4.D. Gilman.
Lester F. Ward.._._....
The M. Ohmer's Sons Co
L. H. Schneider’s Son. ..
Eimer & Amend......._.
Pennsylvania R. R. Co. . .
L. H. Schneider’s Son...........
Atch}i{son, Topeka and Santa Fé

R.
Peoples’ Dispatch and Transfer
Co,

Chas. G. Stott & Co. ......
Geo. Ryneal, jro...........
Northern Pacific Rwy. Co
Adams Express Co .....

S. B. Newbury .-
B.P.Murray -...........o......
The Northern Distillery Co ...
The South Florida Tol. Co......
E. W. Parker . .
Newman & Sot.
E.J. Pullman ... .._.
E. E. Jackson & Co -
Chas. D. Walcott ...

Robert E. C. Stearns .. .

W. L. Wilson ....._...
H. A.Mackey-....
Louvenia Russell. ..
Alpheus Hyatt .................
William B. Clark . .
O.C.Marsh .....o.ooieeann..

. Services, April, 1892. ... ...

- Paleontologic supplies

For what paid.

Paleontologm suppueq .
Traveling expenses. .

Services, January 1 to April JO
892,

Publications. .
Laboratory repans and supphes
reologic Bupphm ..................

Field ¢ expenses .
d

Treight charges .
Services, Apml 1892
do

supphei
Publications
Rent of office rooms, April,

Care and forage of public animals. .

Repairs. ... 0.l
INustration supplies .
Lah(niatory supplies ..

Pubhcatlon ..
Greologic snpphes .......

Express chdrﬂes ......
Laboratory supphus
Supplies..........
Traveling expense
Supplies......

Traveling expenses.
Geologlc suppheq
Supphe% .......

Laboratory mat, evial ...

Transportation of assistant .-
Geologic supplies-......_.... ..
Transportation of assistants_......

Freight charges ...................

Ilugtration supplies...__.._.......
Supplies
F I‘elg%lt charge
Services, Dec.1, 1891, to Jan, 30, 1892
Laboratory supplies
Greologic supplies.....
Telegrams, Nov. 1891
Traveling expenses. .

Repairs to typowrltel
Geologic supplies.......
Supplies..........
b(‘rvufm , May, 1892 .
Services, May 7 to 31, 1892.
Services, May 9 to31, 1892.
Services, May, 1892......

Services April 16 to May 20,1892_ ..
Services, May,1892.................

f Amount,
|
i

$6.34
1170
85.00
132,03
164. 80
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APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY—Continued.

To whom paid. !

Date. : Voucher. For what paid. Amount,
1892. .

May 31 43 | C.B.Boyle....... .. | Service, May, 1892.. $70. 00
31 44 | Pay roll of employés............|...... do.......... 1,166. 90
31 do ..o .do . 1, 634,17
31 .do -do A 633. 40
31 ..do ..do . N 1,110.90
31 -.do ..do 885. 60
31 ..do ..do 1, 142. 40
31 ..do _.do 1, 005. 00
31 do.......... ..do 562. 10
31 52 | Sam. H. Scudder . -do 213. 00
31 53 | J. Henry Blake .. Lodo ool 153. 40
31 54 | Washington Gas PO abor’ltorv supplie 65. 25
31 55 | C.C.Willard. ......_............ Rentofoftice ...................... 266. 66

i Total _....ooiieviieiion. 11, 820. 06

June 3 1| Robert Beall .................... 30, 05

4 2 | Brentano's 2.40

4 ‘ 3 N%w York Safety Steam Power 1.95

] 0.

4! 4 | Eimer & Amend._............ 16.70

4 ‘ 5| Wm,D. Castle ... . 3. 50

4 J 6| James G. Bowen................ Care and forage of public animals, 75.15

ete.

"I 7 | Baltimore and Obio R. k. Co ....| Transportation of assistants ...... 195. 45
11 8{B.P.Murray.............. .1 Laboratory supplies ........ 6. 00
i1 9 | E.J. Pullman . (xuoll)“lcafysupphcs 24, 69
11! 10 | Z. D. Gilman .| Supplies......... 51.44

6 11 | Lewis 8. Hayden .| Publications .. 15.00

71 12 | U. 8. Express Co. .| Freight (lnr%s 6.75
13 | 13 | J. L. Shaw ....... Publications . .............. 6. 00
13 14 | Pennsylvania R. R. Co .| Transportation ot assistants 61. 00
13 15 | Geo. Ryneal, jr..... ... b Supplies ..ol 100. 17
13 16 | Fred. A. Schimidt I do . 2.70
13 | 17 | Wyckotf, Seamans & Benedict ..| Repairs. ....._. 2,53
13 \ 18 | W.J. Yaste Traveling expenses. 16. 05
14 | 19 | F. W. Clarke Seeans do.....o.... 21, 70
13 20 | Adams Express Co ... Freight charges . 62,81
15 | 21| Wm. Grunow ..__..... nbora,torv suppl 45.00
15 ! 22 | Stephenson’s Expross. Freight charges and hauling 2.54
18 23 | G.D. Harris....... .l Traveling expenses. . ....... 30.85
18 24 | Mallet & Hodge . ! Laboratory repairs ... 7.75
20 1 25 | Sam. H. Scudder . .| Traveling expenses. 74,73
20 26 | Frank Burns . PLI do ........ 63,15
a | 57 | W, H. Dall ... Dl ae LI 316.55
21 28 | Bimer & Amend. | Labomtmy supplies 16.32
21 29 | Baker & Adamson. [T P S, 24,40
21 30 | H. A. Mackey...... Servi lom June 1 to 15, 18! 25. 00
21 31! W.L. Wilson . Services, June 1 to 19Y 1892 . 38.00
25 32 | D. E. Roberts ........... Services, May, 1892. .. ... 50. 00
25 33 | The Casino Art Compan) Publication...... ... .. 2.09
25 34 | 8. N. Tucker .......... Paleontologic supplies .40
25 85 ......do ...l Geological snpphbs ......... 7.00
25 36 Baltlmore and Ohio R. R. Co Tr .mspmtamm of assistants 67. 00
27 37 Wm.P.Clyde & Co-.o.ooenoofioiodo e 25. 00
27 38 | John 8. Leng's Son & Co Laboratorv supplies 5.16
27 { 39 | Buffalo Dental Manufacturing |......do ...............o..... 6. 60

Co.
27 40 | Timer & Amend...o..ooo..ioojoon... do ..o 69, 11
28 41 [ B.P. Murray. .....cconoe.. do ... 10. 50
28 42 | Geo. W.Knox's Express. . Flmght charges . 31.30
28 43 | Chas. G. Stott & Co .---... Tustration supplie 9. 30
29 | 44 | G. D, Harris ..... Trav cling expenses. 22.75
29 45 | Chas. D. Walcott.........o......]......do ... ... 239. 39
30 46 | Sam. H. Scudder . Serv 1ces, June, 1892 206. 00
30 47 | O.C. Marsh ...... sdo ol 329,70
30 48 | Alpheus Hyatt “ldo. 164. 80
30 49 | J. Henry Blake do . 148.30
30 50 | C.B.Boyle....coociiiniiii e do oo 70.00
30 51 | Harriet Blddle Services, April 1 to June 30,1892 . 30.00
30 52 | C.C. Willard..... Rent of rooms, June, 1892 ..__... .. 266. 66
30 53 | Louvenia Russell . .| Services, June, 1892 .. 39. 00
30 54 | A Hermann ... .| Services, April 1 to June 30,1402 A 250. 00
30 55 | T.A.Bostwick....... ... ...| ..... do . 250. 00
30 66 | Great Northern Railway Line ..| Transportation of assistants.. 40, 00
30 57 | Z.D. Gllm(m bupphcs 256. 33
30 S8 |ocodo oo B0 e 40.84
30 59 \Vashmgton Gas Light Co Laboratory supplies ... ..., oot 52.75
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Abstract of disbursemenis made by Jno. D. McChesney, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY —Continued.

Date. | Voucher. T'o whom paid. TFor what paid. Amount.
2
1892,
June 30 60 | Robert K. C. Stearns .........._. Services, June, 1892 ......... RN $164. 80
30 61 Pav roll of employés. do 1,129. 05
30 62 . 1, 630. 90
30 63 544.10
30 64 1,017.05
30 65 |.....do oo aiddo 1,104.45
30 66 f......do ..o eeendo o 1,108. 80
30 67 |.....do oo lleaaido ool 972. 50
30 68 ......do. ... iiB0 412,05
30 69 1 W.H. Morrison.... .... ...... Pubh(‘atlonq ........ 30.00
30 70 | L. H. Schneider’s Sons .......... Supplies........ 12.56
30 71 | Frank Barns ....... .. -...| Traveling expenses................ 25,256
30 72 | James G. Bowen ... ....| Care and tomge of pubhc animals.. 55. 50
30 73 | Robert Beall ...._.... ....] Publications ........ .. ..., 20. 00
30 T4 Wm.D.Clark & Co............. Laboratory supplies .......... 9.38
30 75 | Northern Pacific R. R. Co.......| Transportation of assistants .. 18.80
30 76 | Columbia thmgmph Co.......| Rent of phonographs . ... .......... 62.50
30 77 | Robert E. C. Stearns . -« ...l Traveling expenses...... ......... 171.94
L5 7 12, 525. 94
GEOLOGICAL MAPS OF THE UNITED STATES, 1892,
1891,
July 28 1 | Melville Lindsay I Engravers’ supplies $1.62
29 2 | John C. Parker . co..f Inkrollers............ 5.00
31 3 | Pay roll of (\mployes ............ Services, July, 1891 1,343.50
113 7 1 1, 350.12
Aug. 10 1| Frederick A. Schmidt .......... Gelatine ...................o.o..lL. 3.78
10 2 Ulé‘ite(l States Electric Lighting | Services,July, 1891 ................ 25.00
Jo.
26 3 | Peoples’ Despatch and Transfer | Freight charges.................... 7.99
Co.
24 4 | Charles A. Lehmann ............ Services, Augunst 1t0 15,1891 ...... 39.00
31 5 | Henry Lindenmeyr. ....} Lithographic paper................ 29. 60
31 6 | Ernest Kiibel...... Electrotyping bassos .............. 43. 68
31 7 | John Johnson. . Services, August 18 to 31,1891 ..... 18.00
31 8 | Pay roll of emplo .| Services, August, 1891 ... ... ...... 1,331.77
31 91 W.C.Sowder ... [ PR L5 R 50. 50
31 10 | E. E. Jackson & Co......-...... AdJllstable top fordesk............ 10. 50
Total oo e 1,559.82
Sept. 8 1 | United States Electric Lighting | Use of 4-horse power currrent, 25, 00
0. August, 1891.
14 2 | Adams Expresg Co............. Freight...... .. ...cooiii. 5.70
15 3 | N. Y. Steel and Copper Plate Co.| Copper plates............c.oc.oao. 160. 65
16 4 | Geo. Meier & Co....... ........ Sand. .. ...l 5. 00
19 5| R.Hoe& COmnrnnnnnn... Services and material .. _..._..._... 130.35
21 6 | Z.D. Gilman. .. Engravers' supplies............... 12.35
30 71 W.C.Sowder.......... ..| Services, September, 1891 .......... 49.00
3¢ 8 | Pay rollof employés............|...... do o e 1,521. 07
B2 17 R 1,909.12
Oct. 6 1 Geo W.EKnox .......c..o....... Freight charges and hauling. ...... 2.00
7 2 | United States Flectrie Lighting | Use of 4-horse power carrent ...... 25. 00
Co.
9 3 | Goo. Ryneal, jr..........c...... Engravers' supplies ............... 4.38
9 4 |J.8. Topham............ Repairs.............. . 7.50
13 5 | Peter Adams Co........ Lithographic paper.. . 360. 00
13 6 | United States Express Co . Freight charges, Aug 5,65
13 7] Adams Express Co .....oooeaiifaaann. L& 1S 4.65
14 8 | Washington Construction Co...] Services ........................... 18. 07
20 9 | Geo. Meier & Co.............._. Lithographic PONS . -eerimnannn 1.00
20 10! Wm. D. Clark & Co . .| Cottoncloth . ... ... ............. 39.14
21 11 | Geo. Ryneal, jr ... ... ... .| Lithographicpens ..._............. 3.24
26 12 | Mount Holly Paper Co .... .| Lithographie paper................ 1,387.32
26 13| Z. T. Gilman ..._........ -} Engravers' supplies ............... 3.
31 14 | Pay roll of employés....c....... Services, October, 1891............. 1, 809. 88
3 7Y O 3,671.33
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Abstract of disbursements made by Jno. D. McChesney, etc.—Continned.

GEOLOGICAL MAPS OF THE UNITED STATES, 1892—Continued.

Date i Voucher. To whom paid. For what paid. Amount.
1892,
Nov. 7 1| John C. Parker Engravers’ supplies $3.25
7 2 | E. H. King .. .| Map cases 78,75
17 3 | Geo. Ryneal. jr. Engravers’ supplies ........._..... 31,11
17 4 | United Stateq Electric L]g‘ﬂnn‘ Useof 4 horse-power current, Octo- 25.00
Co. ber, 1891.
17 5 | Oscar Sehleichert............... Services, August 81,1891........... 2.42
17 6 | Adams Express Co . .| Freight charges ......... 7.70
20 71 E. E. Jackson & Co. ... Engravers’ supplies 1.00
23 8 | I.. H. Schneider’s Son...........[------ do............ 2. 30
25 9] Wm.D.Clark & Co ... .. |----. do.................. 65. 00
30 10 | Pay roll of employés. .. Services, November, 1891.. 1,708. 68
30 11 F.P.May & Co.......... Engravers’ supplies................ 6. 00
B0 7 ) 1, 931 21
Dec. 12 1 | Shepherd & Hurley ............. Services and material..............
14 2 | United States Electric Lighting | Use of 4-horse power current, No-
Co. vember, 1891.
14 3| Chas. Hellmuth.. ... .......... Engravers’ supplies ............... 19.60
17 4 | Chas. G. Stott & Co .. do ,
18 5 | Geo. Ryneal,jr.......
18 6 | M. W. Beveridge
23 T leoaean do ........
23 81 Z.D.Gilman....... ..
21 9 | Robert Mayer & Co..
24 10 Melvllle Lindsay -.
24 11 |......do ..oooo...
24 12 | E.J. Pullman ........
28 13 | Edward J. Hannan ..
28 14 | Royee & Marean.....
31 15 | Crane & Co......
31 16 | Pay roll of employés..
Total .....................
1892.
Jan., 7 1| E.EJackson & Co ............. Engravers’ material X
7 2 | Milton Bradley Compmy Engravers' supplies 3
7 3 | Charles G. Stott & Co...._............ A0 oo .
11 4 | United States Electric Lighting | Use of 4 horse power current, De- 25. 00
0. cember 189 |
.9 5| L. W.Sherman.._._..._......__. 3.00
13 6 | Robert Boyd.. 5.40
13 7 | Ernest Kiibel. 23. 20
13 8 | Wash. B. Williams .. 2.70
H 9 | Melville Lindsay .... 1,20
15 10 | William H. Gilbert .. . bervxceq, January 5to 15, 1892. .... 12. 50
21 11 | Fuchs & Lang ....... Engravers’ supplies ............... 6. 00
21 12 | George Meier & Co . [ P do ...l 2.00
23 13| W.D.Castle .._........ . Water tank...... 5. 00
25 14 | Mount Holly Paper Co Lithographic paper 197. 95
30 15 | Adams Express Co ... Express charges.. 2. 80
30 16 | Henry Lindenmeyr Llrhngmphm paper.. 126. 22
30 17 | George Meier & Co. . Engravers' supplies ..... 31. 00
30 18 | Payroll of employés............ Services, January, 1892. ... ... ... 1,829.72
B ) A PO 2, 326. 94
p—
Feb 6 1 | United States Electric Lighting | Use of 4horse power current,Janu 25, 00
Co. ary, 1892.
6 2 | Bernhard Meiners ......._._.._. Engravers’ supplies ............... 6.25
8 3 | Bureau of Engraving and Print- {-..... do 12.50
ing.
8 4 Rob'%rt Mayer & Co....o.oovveinfonann. 5 o 12.25
8 5| Fuchs & Lang ....... thhographlc stones ... 133.21
11 6 | Z.D. Gilman .. Engravers’ supplies .. 33.49
11 7 | E. F. Brooks do 2.10
15 8 | R.F. Bartle.. 50. 00
16 9 | L. H. Schneider's Son . 3.20
18 10 | Geo. Ryneal,jr......... 12,30
25 11 | Fred. A. Sehmidt 4.50
25 12 | Washington Constructi 1.60
26 13 | Geo. W. Knox 6.35
27 14 P%‘)ple’s Dispatch and Transter .33
0.
29 15 | Pay roll of employés v-..| Services Febluary, 1892 ... ..., 1,758.02
29 16 | Chas. G. Stott & Co Engravers’ supplies ............... 4,90
29 17 | United States Electric nghtmg Tse of 4 horse power current, Feb- 25. 00

Co.

ruary, 1892.

2, 091.00
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Abstract of disbursements made by Jno. D. McChesney, etc.—Continued.

Date. f Voucher

1892, |

Mar.

Apr.

May

June

5

GEOLOGICAL MAPS OF THE UNITED STATES, 1892—Continued.

DO D DS b

To whom paid. For what paid. Amount.
|
| Z.D. Gilman . - Engravers' supplies..... PO $3.75
S. N, Tucker......... Repairs to rubber stamp. 1.50
E. E.Jackgon & Co . ..| Engravers’ supplies ... 5.68
James K. Cloary. ............. ... do 1.20
...... do ._..... 2.00
Geo. W.Knox . - l I‘relght charges and hauling . 4.46
Geo. Meier & Co..... Eungravers’ supplies........... 5.00
Wm.D. Clark & Co...... fonnn do ... 115. 96
United States Express Co...... | Freight charges ..... 4.95
Henry Lindenmeyr & Sons . ‘ Engravers’ supplies .. 51.97
Jag. L. Kervand ! do ._.....o...... 4.50
Milton Bradley Company [ do . 32.81
Geo. Meler & Co ....... [ P do. 5,00
R.Hoe & Co .._.... R do . 1.00
Chas. G. Stott & Co [ P do..... 4.15
Ernest Kiibel ........ .1 Copperplates..._.... . 139. 50
Pay roll of employés............ Services March, 1892 . ....... ... 1, 850, 91
Total oo e e

United States Electric Lighting | Use of 4 horse power current,
0. March, 1892.

Bulk]e\' Ward & Co............ Engravers’ supplies ...............

J. K. Hurley . . --] Repairs to lithograph press.

Chas. Hellmuth. -| Engravers’ supplies ........

L. H. Schneider’s Son - d,

Estate of Geo. W. Knox.._...... Freight charges and hauling
People’s Dispatch and Trans- |._.... do ... ...l
fer Co.

M. W.Beveridge. ..c...ceuen. ...
E.E.Jackson & Co -

Henry Lindenmeyr. ..
Washington Constr netion Co.
James Talt\'
Ernest Kiibel

Services and materials. ..
Resurfacing copper plates .

S.J. Kiibel ..... Traveling expenses. -....
Geo. Mejer & Co...._.. -.| Engravers’ supplies ...
Pay roll of employés........... Services, April, 1892 ...

United States Electric Lighting | Use of 4 horse power cnrrent,
Co. Avpril, 1892.

United States Express Co ...... Freight (‘harges ...................

James K. Cleary......... -.| Engravers’ Aupphos .

‘William D. Clark & Co d

E.F.Brooks........... . B

George Meier & Co thhogmplnv stones ...

Z. D. Gilman .| Engravers’ supplies ... .

Burtmu of Engraving and rint- | ... QO veiee e

’lheM Ohmer’s Son's Co.......4.____. i Lo

L. H. Schneider's Son._.........|...... [ (I ..

Pe(())plo 8 Dispatch and Transfer | ¥ reight charges ...................

Charles G. Stott & Co........... Pasteboard tubes ..................

Geor e Ryneal, jr...... -.| Engravers’ supplies .
8. J. Kiibel . -| Traveling expenses. .

John C. Parker.... -| Engravers’ supplies .

Adams Express Co
E. E. Jackson & Co...
Hermann Sehmidt & Co .
Bulkley, Ward & Co

Freight charges .......
Engravers' supplies .
Lithographic stone ...
Engravers’ supplies .

Ohmer File Case Co. - --| Map cases ...........

Pay roll of employés............ Services, May, 1892. .. ... . .......
] 7 Y

U?)lted States Electric Lighting Use of 4 horse power current, May, |

Washington Construction Co . Envravers supplies...............

C.R.Carver ........cooo ]l do.......oo....

Chas. Hellmuth................ o0 do ...

Z.D.Gilman ......o.ooooiiiiiieenn. do.......

James Talty.. ..] Setting sink....

TU. S. Express Co.. ... Freight charges ..

Buftalo DvntalM’muf.wturxnrr Co Engravers’ supplies ....... .

Adams Express Co ............. Freightcharges..coooeiveaiinas

1, 889. 20
2,320.23

6. 89
28.50
46.40
66. 20

166. 00
1,929.29

2.933. 69
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Abstract of disbursements made by Jno. D. McChesney, ete.—Continued.

GEOLOGICAL MAPS OF THE UNITED STATES, 1892—Continued.

Date. |Voucher. To whom paid. For what paid. Amount.
1892.

June 15 10 | Stephenson’'s Express........... Freight charges .......... $1.22
15 11 | Geo. Meier & Co ........... ..| Engravers’ supplxeq 244, 32

21 12 [ J C. Entwistle._............ d 12. 00

23 13 { Fred A.Schmidt . 135. 00

23 14 | Geo. Mejer & Jo .. 25. 00

25 15 | Fuchs & Lang..._.......... 9.12

25 16 | Milton Bradley Company d 10.94

25 17 | N. Y. Steel and Copper Plate Co.! Copper plates 168.75

28 18 | Geo. W. Knox Express Freight charges and haunling 28. 59

28 19 | Chas.G. Stott & Co-........ .| Paper tubes..............._. 104.75

29 20 | Henry Lindenmeyr Engravers’ supplies.. ... 13. 20

29 21 | Ernest Kiibel............... .| Eloctrotyping 10 plates. 214. 50

30 22 | RRHoe & CO.cvvvr vnviinaeao.. Repairing press ........ 25. 95

30 23 | Waghington Construction Co...! Engravers’ supplies .. 30. 00

30 24 | J.F. Manning. Marble slabs........ 8.00

30 25 | R.Hoe & Co . Lithographic press . 3, 250, 00

30 26 | Z.D. Gilman . Engravers’ supplies. 169. 76

30 27 | Pay roll of employ .| Services, June, 1892 ... 1,899.20

30 28 | L. II. Schneider's Son... 111 Engravers’ supplies .. 1.37

30 29 | Kennedy & Schaefer............ Portable washstands . ............. 75. 00
Total oooon i 6,624, 82

Abstract of disbursements made by C. D. Davis, special disbursing agent, U. S. Geological
Survey, during the fiscal year 1891-92.

APPROPRIATION FOR TU. 8.

GEOLOGICAL SURVEXY.

LRI T WO

i H. W. Turner

Bailey Willis ....o.ooiiiaan.
G. K. Gilbert ...

Arthur Keith. ..
Bailey Willis
T. Nelson Dale
H.-D. Campbell
R. Macallister
Sheriden & Quincy
R.S. Tarr
Ben K. Emerson
G. K. Gilbert....

W. A.Holmes...........
W. T. Turner
Edwin . Paul
W, Lindgren..........

C. Willard Hayes
Ben K. Emerson
Lawrence C.Johnson...
Arthur Keith
Pay 1']«;11 of employ.

A.C. Peale
J. 8. Diller
George H. Chase
Raphael Pumpelly
T. Nelson Dale...

J.E. Wolft ........ ...
Geo. H. Shields, jr
‘Wm. H. Hobbs
1. C. Russell
Pay roll of employés..
Pay r{)l] of employes..
Geo. H. Stone
R.E. é)odge

. Trav(ilmg expenses.

.| Traveling expenses.

.| Field exvenses.

i Supplies

Traveling expenscs
Field expenses

do
Repairs to outfit..
Field expenses

Servi 1((1:03 July, 189

Services, July, 1891
Traveling expenses.
Services, July 1891
R I S .
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Dato. |Voucher. To whom paid. For what paid. Amount.
1891.

July 31 49 | C. R, Eastman $50. 00
31 50 | Geo. E. Luther 101.10
31 51 | C.R.Van Hise._..... 337.00
31 52 | W.N.Merriam 105, 00
31 53 | Richard McCulloch. . 60. 00
31 54 | W.P.Jenney ........ 185.30
31 55 | J.B. Woodworth. .. 50.00
31 56 | W.S. Bailey ... 135. 00
31 57 | Amable Dubé.. 60. 00
31 58 | L.H.Smith ........_. 60. 00
31 59 | Robert Howie-....... 60. 00
31 60 | Chas.Oley -.......... 90. 00
31 61 | E. T. Erickson 60. 00
31 62 | Ben. G. Palmer 25.00
31 63 ! Cooper Curtice 150. 00
31 64 | L. G. Westgate 50. 00
31 65 |...... do e 46. 00

Total coveee et 8,347.89

Aug. 6 1 LHDaviS ..o 51,41

6 2 W.T.Lander .......... - 17.85

6 3 | Louis Kahlenberg ..... 29, 68

6 4 | W.H. Hobbs . 52.19

6 5 | Geo. W. Metcalf . 15.54

6 61 W. T Lander ........ 7.55

6 7|8 W.Loper........ 43.54

6 8 | N. 8. Shaler .. .. 270. 00

6 9 | Richard Bliss...... 29.10

6 10 | W.T. Lander ........ 48.39

6 11 | Geo. H. Williams ... - 125. 00

6 12 | J.E. Wolff. ......... .. Fleld supphes ........... 26. 65

6 13 | E. B. Richardson..... Careof horse ........... ... ... ... 10. 00

6 14 | A.P.Baker.......... --] Rentofoffice..............coiin 43.75

6 15 ; M. R. Campbell ...... .| Field expenses. . ....c.ccoieeimeennas 120.31

8 16 | H. Roy Gilbert....... Colleeting ......o.ocivinniiaaan s 1.00
14 17 | James Storrs. ........ Services, July, 1891 .. ... ... ...... 37.96

6 18 | C.W. Merrill ... ...l 5 ¢ N 38.70
14 19 | Will. Q. Brown....... S ISR s U J R 58, 06
14 20 { H. W. Turner ...... .| Field expenses........c.oooaauian.. 68. 32
14 21 | W.Lindgren. Traveling oxpenses ................ 44.05
14 22 | Cooper Curtice. .. do........ 71.52
14 23 | Wm. North Rice ... 33.52
14 24 |...... [ £ PR R PR ¢ (s S 6.93
14 25 ...... do ............ sorvwes, July, 1891 ..eoeniliLL.l 38.71
14 26 | Arthur Keith........ Traveling eXpenses. ... ....c...... 84.10
17 27 | W.P.Jenney -..... Ao i 951. 65
17 28 | Wm.Hallock . ... iieeee@0 i 61.49
17 29 | S, Ward Loper.....ooceonveienfoeenaado il 44.75
17 B0 | C.R.Van IHise. oo v cneme e ctlO e e iimriee e 81.47
17 31 | J.C.Young.....................| Subsistence........................ 131.25
17 32 | Edwin Brewster... .| Services, July, 1891................ 50. 00
17 33 | W.& L.E. Gurley . . Instruments ................ 12.50
17 34 (... ' 1o AR SRR i (o SRR 21. 60
17 35 | James G. Bowen ....... .| Care of animals -................... 21. 50
17 36 | Goldberg, Bowen & Co. qupphes .................... 39.42
17 37 | Harry B. Kummel ..... Services, July, 1891 ................ 48.38
17 38 : Frank Leverett....... ... ... . |...... do ...l 130.00
17 39 | Joseph Bodett. 45.00
17 40 | Samuel Cramer .. 45.00
17 41 | Francis P. King .covoo oo fieiido e 60. 00
17 42 | Henry 8.Smith ... |eeandon 60. 00
17 43 | Bailey Willis ........ .| Traveling expenses. ............... 60. 47
17 4 | GE.Gilbert....coovoeoiiiii ] d ................. 88.77
17 45 | R.S. Tarr - o cveieeeeemeeeeeca |0 i 29, 25
17 46 ; Warren Upham ..... Scrvu‘es, July,1891 ... ... 132.61
17 47 |J. R. Finlay........... Traveling expenses................ 53.87
17 48 | C.R.HEastman .___.._.._............... do .. ... 92.22
19 49 | H. W. Johnson...... Services, July 13 to Augnst13,1891. 50.00
21 50  Wm. Orr,jr.......... Travelmg [£5:9 1753 1 T P 35.70
21 51 |...... do .............. . ices ..ol 24.00
21 52 | Raphael Pumpelly.. Rent of post-office box, ete. .. 7.45
21 53 | Joscph H. Perry..... .| Services,July, 1891 .. _........ 44.00
21 54 do Travelmg expenses. 26.47
21 55 . do.iilaalas 33.15
21 56 98. 25
22 57 | Henry B. Kummel ..............[......do........ 52.76
24 (8 | Edmund Jiissen ... oo.do e, 59.45
24 59 | Frank Leverett. ...... .. ......|.__...do ... ... . ... 23.10
28 60 ' Jno. B. Bean 255, 00
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Abstract of disbursements made by C. D. Dawvis, etc.—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date. ‘ Voucher. To whom paid. For what paid. Amount.
1891, !

Aug. 28| 61 | Noah R. King . ...covivunenennn.. $137.50
28 | 62 | W. P. Redmond .. 62.10
28 ‘ 63 | Chas. O. Loughry. 112.00
28 | 64 | James Forristell. 20. 00
31 ‘ 65 | W. Lindgren .. 151. 60
311 66 | H. W. Turner . 151. 60
31 | 67 | W.T. Turner . 40.00
31! 68 | J. D. Rose... 12.25
31 69 | S. C. Chapey. 34.84
31 70 | W. A. Holmes. 45. 00
31 71 | T. Nelson Dale 151. 60
31 72 1 J. 8. Diller..... 202. 20
31 73 | C. W.Hayes. 117.90
31 74 | Edmund Jusse - . 75. 80
31 75 | I. C.Russell ... 202. 20
31 76 | G. F. Becker. .. 337. 00
31 77! A C. Peale ... 168. 50
31 78 ‘ Arthur Keith.. 134.80
31 79 | Pay mll of employ 589.70
31 80 [......do Lol 99. 86
31 81 |...... do ........ 1, 910. 90
31 82 | Willlam Halloek...... -1 Traveling expenses 11.55
31 83 | Lawrence C. Johuson. .. Services, August, 1891 .. 117.90
31 84 R.S. Tarr ............ -| Traveling expenses. ......_........ 37.55
31 8 | R. D, Salisbury................. Services, July 1to August 25,1891 49.00

T O PSR 8, 617. 01

Sept. 1 1 | Raphael Pampelly.............. Servmes, August 1891, eienn 337. 00

1 2 |eennn- do........ S 73.41
1 3{R.E Dodge. .--.ooeviaeiiiedodo i 84.38
1 4 ... do SerVJ( es, August, 1891 50.00
1 5| W.J. McGee - Traveling expenses . 10. 40
1 6 |...... L e P do ._...L...... 29. 92
1 7 { E.'W, Hilgard.. Services ....._..... 250. 00
2 8 | Geo. H. Barton Services, July, 1891 . 50. 00
2 9 ..... do ........ Traveling expenses... 112.26
2 10 | Wm. H, Hobbs. Services, August, 1891 93.55
2 111 J.E. Wolff ... Traveling expenses .. 20.72
2 e QO e do .oo.oo... 53.75
21 _.do -| Field expenses.. 6.82
24 do ........ Services, Angust, 1891 151. 60
2! 15 ] Will. O.Brown. ............__...l_._ [ 0 P 75.00
2 | 16 | E.G.Paul ..... 50. 00
2 17 | James Storrs .. I 1 (G R 55, 00
31 18 | W. M. Davis .- - Selvmeq July, 1891 18.00
5 19]......d0 ..ol Traveling expenses. 19.35
5 20 hdwm T.Brewster .............[ ... d ............. 42. 42
5 21| R.S. Tarr........ 100. 00
5 22| N.8.8haler .........................do.allllll 260. 00
5 93 | C.S. Whittle. 100. 00
5 24 | B. K. Emerson . 100. 00
5 25 | F.P.King ..... 60. 00
5 26 | 'W.S. Bayley. .. 130. 00
5 27 | Geo. E. Luther. 101.10
5 28 | Chas.Oley ..... 90. 00
5 29 | C. R. Van Hise. 337. 60
5 30 | Harry Ball..... 40.00
5 31 | B. G. Palmer ... 25. 00
5 32 | E. T.Erickson . 75.00
5 33 | Robt. Howije ..... 56.13
5 34 Pa%\ roll of employés............i.__...do........ 231.10
5 35 elson Dale........ Field expenses. 3.99
5 86 |......do ......... Traveling expens 25.70
5 37 | J: ameq (} Bowen . Forage, etc..... 32.25
7 38 | Geo.F.Backer... Field expenses. 167.40
7 39 | W. & L.E. Gurley - .| Instruments... 36.04
7 40 | J.T. Masters Pasturage ._............. 10.00
7 41 | M. M.J. Vea... .| Services, August, 1891 40. 00
7 42 | A.P.Baker....... -1 Rent of office ... 43.75
7 43 | W. A. Richardson.. Services ._.._...... 7.50
7 44 | L. H. Davis...... Services, August, 1 50. 00
7 45 | J. B. Woodworth. do 50. 00
8 | 46 | Geo. H, Shields, jr. 50. 00
8 47 | W.P.Jenney ..... 185.30
8 48 | Richard McCulloch. 60. 00
81 49 | Henry B. Kummel. 38.70
8 50 [vonendO vnnnnnnnn. 38.00
8 51 | Lawrence C. Johnson. .. 38.58
8 52 | W.Lindgren ... ... ... ... 53.95
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Date. | Voucher To whom paid. For what paid. Amount.
1891.

Sept. 8 53 | W. P J enney - Field expenqes ................ $120.33
8 17 S G U, M) IR s [+ S . 61. 20
8 55 | B.K. Emerson ...... Travelmg expenses. - 126.40
8 56 | Goldberg, Bowen & Co. Supplies.......... 45.85
8 57 | S.J. Meeks ..._..... --| Repairs.... 1.00
9 58 | Warren Upham. Services, Angust, 1891 . 134.80

4 59 | Wm. Hallock ... Traveling expenses. . - 70.20
17 60 | Cooper Curtice . Services, August, 1891 150. 00
17 61 | T. Nelson Dale. . Tr m’ehng expenses . 55.53
17 63 | W.P.Jenney -.....coeameunanlooo.n. do . _....... - 125.55
17 64 ... .. do....... 100. 90
17 65 | W.S.Bayley.... 65, 37
17§ 66 | Cyrus C. Babb. . 16. 50
17 67 | Aug. F. Foersto. bervweq August, 1891 . 63.87
17 68 |...... do ... ..o 'lra.vehng expenses. 30.54
17 69 | Wm. Orr, jroaeooooina o] do............. 27.10
17 70 ... do ....... Services, August, 189 17.00
17 71| J.C.Young....... Field expenses ...... 142.18
17 72 | Louis Kahlenberg . Traveling expenses. ... 65. 30
17 73 | Joseph H. Perry. . Services, August, 1891. 42.00
17 74 | J.E. Spurr...... Traveling expenses ... 31.74
17 75 { Jos. H. Perry ............ ... ._... do. ... .. 40. 67
17 76 | M. R. Campbell . Field expenses ...... 100, 86
17 47 | L. G. Westgate _ Services, August, 1891. 33.87
17 78 | R. MacAllister . Traveling expenses. .. 26. 30
17 79 | Cooper Curtice .................l.o....do.ool.l..l. 233.70
17 80 | J. A. Holmes ... Nerviees............ 200. 00
18 81 (L H.Davis...__ Traveling expenses 56.33
22 82 | H. W, Tuarner . Field expensgs 111.13
22 83 | Joseph Sellwood & Co- Supplies._._.... 22,78
22 84 1...... [ N do. .o 83.59
22 85 | L. H. Smith. ... _. Services, September, 1891 .. 30.00
2 86 | J. B. Woodworth . Tlavelmg O©XPEnSOs - ... ... 20.39
22 87 | Louis Xahlenberg Services, July and Au guqt 1891... 40. 00
22 88 | K. T. Brewster ... Services, August, 1891.. .- 50.00
23 89 | Geo. H. Barton ... Traveling expenses . 108.73
30 90 | C. Willard Hayes. Serviees, September 1801 . 114.20
30 91 | J.S. Diller._.... cdo.Ll 195. 60
30 92 | Cooper Curtice . .do. 150. 00
30 93 | Bailey Willis ... .do 244. 60
30 94 | H. W, Turner .. do .. 146. 80
30 95 | W. Lmdgren e _do 146. 80
30 96 | F.C. BOV(‘ ...... do ... ......... 65. 00
30 97 |..eccidO el Services, August, 1891 . 65. 00
30 98 Arthur Keith . bervwes Sep%ember, 1891 130. 40
30 99 | G.F.Becker .......... ...l .do.iaeiiiiil 326.00
30 100 | E. H. Shuster .................|...... do R 97.80
30 101 | N. Y. and Boston Despatch Ex- E‘(pressage ........ 6,65
press Co.
30 102 | 8.C.Chaney ................ Servlces September, 1891.......... 50. 00
30 108 W.T.Tarner ............ooovaen|eaeadoo oo oo 40.00
30 104 | T. Nelson Dale . Travelmg expenses ..... 58.48
30 105 |. Services, September, 1891 146. 80
30 106 |. %ervlces August, 1891. 60, 00
30 107 | J.T. Masten . I’asturage ............... 10. 00
30 108 | C.R. VanHise .. .| Services, September, 1891 . 326.00
30 109 | Geo. E. Luther .. . -do . - 97. 80
30 110 | E. T. Erickson .. - 75.00
30 111 | J. B. Woodworth . 45. 86
30 112 | Harry Landes ...... 33. 66
30 113 | Robert Wainwright 52.41
30 114 | L. G. Westgate ... .. 39.28
30 115 | Edmund Jiigsen .. -do 81.13
30 116 | William B. Clark . ervices, A ngustandSeptember, 1891 205. 00
30 117 | I.C. Russell ........ Services, September, 1891 .......... 195. 60
30 118 | C. Whitman Cross cdoialil . 163. 00
30 119 | N. H. Dartos...... ~do. 122,20
30 120 | W.J. McGee........ .do .. 244, 60
30 121 | Pay roll of employés . .do. 1, 409.90
30 122 ... ...do ... .. do oLl 163. 00
30 123 | W.H. Snyder vaellng expenses. 67. 83
30 124 | C.L.Whittle..........o..oooioocdoa ool 212.14
30 125 Servmes September, 1891 146. 80
30 126 | J.B. Woodworth................|...... do ...l 50. 00
30 127 -do 260. 00
30 128 do .ol 100. 00
30 129 \ervmei July,1891. .. 92.91
30 130 Services, August, 1891 24.45
30 131 Supplms ............ 8. 65
30 132 Goldberg, Bowen & Co..........L... ..do. ... il 15.72
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APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date. | Voucher. ’ To whom paid. For what paid. ' J Amount,
1891.
Sept. 30 133 | W.Lindgren .......cocecveeenn- EXDONBOS.cserernseannnnmnneenannns $57. 40
30 134 | Wm. K. Coskey ..{ Feeding animal....._.......... ... 28. 00
30 135 | J. M. Safford ... Travellng eXpenses..............-. ! 46.30
30 136 [eann.- do -l do ..
30 137 ... do oo
Total cuuemeeiiennniae ceean

Oct. 7 1| Pay roll of employés-.........-. :

7 2 | L.G. Westgate ...... 3

7 3 | L. H. Davis . 5

7 4 [ Harry TLandes ..... 30.

7 5 | Edwin T. Brewster ...... 6.

7 6 H. W.Jolmson........... 38.

7 7| M.R.Campbell ............ 4.

] 8 | Lawrence C. Johnson.... .

8 9 | George H. Shields, jr..... A

8 10 | Wm.H. Hobbs........... X

8 11 | N.H.Darton -........... 3

9 12 | Harry Landes . X

9 18 | J.E. Spurr...o ..ol X

9 14 | Henry B. Kummel ...... .. 3

9 15 | L H.Davis.co...coann. .. .

9 16 | L. G. Westgate .......... N

9 17 | R.S.Tarr .coeonieiie conen . 2,

9 18 | Henry B. Kummel ....._ .. . bervwei September, 1891.......... . &

9 19 | L. G- Westgate .... . Servlces August, 189]1.... .

9 20 Wanon Upham . . %ervwos, September, 1891. 130. 40
10 21 | E. T. Brewster..... Traveling expenses.. 67.67
10 22 | J.E Wolff.... ... .ol do .o 74.54
10 23 Alphens Hyatt ... oo 39.09
10 7 S0 PR ; ' YR (R o B 73.18
10 25 Gosselm & Poulin....... Subsistence.....c............ ... 95,23
10 26 | W.J. McGee.....ccoam... Traveling expenses................ 167.95
13 27 ... do ..o L 2 109. 10
13 28 | Lawrence C.Jobnson. ... ....f......do ..ol 51.12
16 29 | Aug. F. Foerste_....... 53. 09
16 30 | Geo. E. Luther......... 30. 43
16 31 | W.S.Bayley...._.......... 81.45
16 32 | Bailey Willis............ 74.57
16 33 | T.NelsonDale......... .. 67. 52
16 34 | C.R.Fagtman ..... ... 48.95
16 35 | Ben. G.Palmer . _...... 25. 00
16 36 | Aug. ., Foerste. d 110. 00
16 37 | James Storrs .. 55,00
16 38 | C. L. Whittle . .- . 100. 00
16 39 | Will. Q. Brown ........ e . 75.00
16 40 { M.M.J. Vea....... .. 40. 00
16 41 | Ben. K. Emerson .. 100. 90
16 42 Raﬁhae] Pumpelly - 326. 00
16 43 . Bagtman ._..... I Servi ices, August.... ... . ...... 35.48
16 44! J.L.Vap Horn ........ ..| Services, heptember ......... 44.00
16 45 | Amable Dubé.._...... S DU [ 24. 00
16 46 ([Harry Ball. .ocoooeenoiniiiiiaeaaean@0 oo ee 34. 00
16 47 | Francis P. King.........ooooeoiinado oo 84, 65
16 48 [ Chas. Oley «.oooiiiimiinncanoeeea O coin i 90. 00
16 49 | Franeis Hinds......... R U R 16.33
16 50 | Richar@d McCulloch....ooooooooifoonadO enn i 60. 00
16 51 | The Library Bureau.. | Index cards....coooiiiiiiiiiiiats 7.80
16 52 | Nels. Majhammer & Co.. .| Supplies............. ... 15.24
17 53 | Ole Walseth......... .. Hire of transportation ............ 21.00
17 54 | Richard Bliss Bibliographic work. .- 40.80
17 551 A, P.Baker........ Rent .....covonnn 43.75
17 56 | James G. Bowen......... ..| Hiro of transport 13. 00
19 57 | 8. F.Emmons. _........ ..| Services, September, 18 326. 00
19 58 | W.P.Jenney ........ Travehng @XPONSeS .. eeninnns 139.97
19 59 | Jos. Sellwood & Co .. .. Supplies. . .iieoiiiiiii e 65. 51
20 60 | Raphael Pumpelly... .| Field expenses.........cceee ooonn 46,24
20 6L |...... do .............. ..| Traveling expenses..._............ 20. 80
20 62 | C.,R. Van Hise....... N P L L 348.49
20 6% | H. W. Turner. . ..| Field expenses.-.......cccuavoonen 74.00
20 | 4 | . Nelson Dale. - .- ovnvnsnreennfornnnn do - i 2.20
20 ; %5 | Frank Leverett................. Services, August 1 to October 9, 300. 00

1891.
27 \w 661 J. V. Lewis -eoecnnemnann.. FUPP Traveling expenses. . ............ 15. 05
29 67 | J.C. Young...... o Supplies... . oeeeiiiiaiaaoL . 81.99
27 63 | J.E. Wolft. .. .| Field expenses .................... 25. 80
29 69 | W.H. Snyder Ser\glces, July 28 to August 27, 50. 00
1891.
27 70 | The Eastman Co...oovnnnnnannn SErVICes ..o e 7.20
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Abstract of disbursements made by C. D. Davis, ete.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY —Continued.

Date. [Voucher, To whom paid. For what paid. Amount.
1891.
Oct. 27 71 | Providence Telephone Co....... Services, July, August, and Sep- $11. 50
! tember, 1891.
27 . 72 | Wm. K. Caskey................. Care of horses ..................... 21.00
31 73 | Bailey Willis .... -.| Services, October, 1891 ........ - 252. 70
31 74 | H. W. Turner...... [N PO 5 e T . 151. 60
31 75 | W, Lindgren......... B L L B . 151. 60
31 76 | Lawrence C.Johnson . 117.90
31 77 | Cooper Curtice..... -do . 150. 00
31 78 | T. Nelson Dale... R Y LG . 151. 60
31 76 | LC.Russell ...oooouiiioiiann. Field expenie‘a .............. 939, 14
31 80 {...... do........... ...} Traveling expenses......... 433.75
31 81 | N. 8, Shaler . Services, October, 1891 ...... 270,00
31 82 | E.H. Shuster ...... do 101.10
31 83 | Pay roll of employés . - e . 1, 587.83
31 84 |...... do ... . .- - 960. 40
31 85 | N.H.Darton....... . ..do .. . 126. 40
31 86 | Eugene A.Smith . R - - 200. 00
31 87 | Raphael Pumpell - 337.00
31, 88 | F.C. Boyce ...... o 65. 00
31 | 89 | Geo.H.Barton.................. Sersx;)ices, August and September, 120. 00
| 1891.
31 90 | JLE. Wolff .. ... ool Traveling expenses. ..........coenn 22. 40
31 91 | W. Lindgren... .| Field expenses .... . 75.20
31 92 | Francis P. King Traveling expenses. 103. 04
31 93 | C.L. Whittle........ ... ... ... do.......... - 264. 57
31 94 | G.K.Gilbert.....cooooooeaiio Ll wee o0 i 51.00
Total - eent e e 12, 036. 31
Nov. 11 1] GKGilbert. ... Field expenses................o.... 62. 86
9 J 2| J. B. Woodworth... . .| Services, October, 1891 . 50.00
9 3! C.R.Van Hise..... - do - 337.00
9 4 | Geo.E. Luther ..... . P . 101.10
9 5| W.S. Bayley....... .- L. 102. 50
9 6 | R.E.Dodge--.-...... - .. 50.00
91 7 | Pay roll of employés. R RN (P 155. 30
9| 8 yM J.Vea ....... R0 PR 1 g 40. 00
9 9 f‘ L. Whittle ... ..-do ... - 100. 00
9 10 | R.S. Tarr...... 100. 00
9 11 | L. G. Westgate - 6.45
9 12 | J.E Wolff ....... . 83.15
9 ! 13 | Wm. North Rice ... ..| Services, August, 24.19
9 i 14 | Bailey Willis ...._. -.| Traveling expenses................ 207. 64
9 ] 15 [ M. R. Campbell ...... ..| Field expenses ..... 52. 57
9 16 | R.Macallister ..... ..| Traveling expenses. 47.33
9 17 | Wm. North Rice ... do 21.99
0| 181 3.8 Diller ... : 90.95
10 19 | Edwin G. Paul....... - . 80,70
10 20 | W.P.Jenney...... .. 159. 95
10 | 21 [ Geo. H. Williams. .. ..| Services, Angust, 1891 ............. 110. 00
10 \ 22 | Edwin G.Paul .eooooiooailol Services, September and October, 160. 00
1891.
10 | 23 | J.S. Diller ..ooveie Services, October, 1891........_..... 202. 20
10 24 | W.E.Xxnibloe | Services ...cieimiiiniiiiiii i 10. G0
10 25 | W. A. Holines Services, September 1 to October 85. 65
28, 1891.
10 26 | W.S. Bayley- Services, September, 1801 ... 130. 00
10 27 | 8. C. Chaney . Services, October, 1891.._.... 45. 16
10 28 | Arthur Kerth. ... ... .o o oo do e 134.80
10 29 | Geo. H. Shields, jr.... ...l oo do oo e 50. 00
10 30 | Ben.G.Palmer......... Ao el 25.00
10 31 { Wm.B.Clark...._..... (A 75. 00
10 32 | Geo. H. Williams ... _...........|...... e 85. 00
10 33 | E.'W. Hilgard....... ... SerVICES weoo i 250. 00
10 34 | E.R. Richardson....... -] Careof animals.................... 30.00
10 35 | Adams & Ilsley ...._.... -] Canvas €ases .......ooiiiiaiiaaaa.. 9. 00
10 36 | Richard Bliss_......_.... .-} Bibliographic WOrK - -vnnsiiinins 24. 30
10 37 | A. P. Baker . -. .| Rentof office .............coooo.L 43.75
10 38 | C.R. Van Hise . -| Field expenses. ........... 44,98
10 39 | T, Nelson Dale . do o 10. 57
10 401 W.P. Jonney .......... .do . . 75,31
10 41 |._....do ... _. 96.79
10 42 ] J.8. Diller 306. 90
12 43 ' L. 8. Griswold - . 50. 08
12 44 | A.C. Peale............ . 1 ......... 201. 35
12 45 | Cooper Curtice .. ... oo o ] il c e e e 202. 54
12 46 | L.C.Johnson. ... ... | 0 a i 83.21
12 47 | M. R. Campbell ...__.. T L R 30.29
12 48 | J.H.Case............... ..| Field expenses......cooeevaiiiinn.. 30. 67
12 491 J.C. Young.eoooovieoiaa oo Board, et¢ ....o..cvaiiiviieiianean 35.69
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Abstract of disbursements made by C. D. Davis, etc.—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date.

1891.

Nov.

12

Voucher.

To whom paid.

58
59
60

C.W.Hall ...

Cyrus C. Babb.

G. F. Becker.

H. W. Turner .
‘W. Lindgren. ..
C. Whitman Cross .

A.C. Peale .
W. Lindgren.

T.C.Boyd ...
N. H. Darton
R.S. Tarr ..
J.E. Wolff ...

‘W. H. Hobbs

Robt. Howie .

W. 8. Bayley.

M. M.J.Vea.
W. Lindgren.

L C. Russell .

F.B.Beck ...

C. L. Whittle
J. H, Case . ..
J.E. Wolff.__

C. L. Whittle

T. 5. Kensey ..
‘Wm. B. Clark. .

R. E.Dodge. .
C. W, Hayes .

11 Arthur Keith

‘Warren Upha;]-l. .
Frank Leverett. .
Jas. R. Thomson.

The Knickerbocker Press ..
Wm. Andrews..............
Ben. K. Emersoun...

‘Warren Upham ...
W.N. Merriam ..
Geo. E. Luther. .. .
E.T.Eriksen...................

C. L. Whittle ..
: C.R. Van Hise...
Raphael Pumpell)
N. S, Shaler....

A.P.Baker....
Ben. G. Palmer.......
Richard McCulloch. .

Frank Leverett. -
M. R. Campbell ....
Geo. H. Williams. . .
W.H.MeLeod ......._...._..._.

Geo. H. Barton .
R.S. Tarr.....
W.J. McGee ..

| H. W, Turner .
Aug. dF Foerste .

Jas. Hardy Ropes..
Geo. H. Shields, jr.

T. Nelson Dale ..
Wemple Bros....

T. Nelson Dale

J.B. Woodworth.
Jasg. Hardy Ropes..

C. Wlllard Hayes..
Thomas Parry.....
H. W. Turner......
Bailey Willis . .

Lawrence C.Johnson ...........
FEdmund Jiissen ...

| Rent of rooms .........

.| Preparation of specimen

For what paid.

Services, September, 1891..........
Services, October, 1891......_......
Services, October and November,

%rvwes ()(:tober 1891.
Txeld expen%es ......

Servi wes, October, 1891
Field expenses .
Services, Nov ember 18¢

Traveling expenses. ...
Services, 0vember,1891

ervices ......
erld expenses
Box trays..........
Freight charges, ete .
Servwes October, 1891.
Travehng expenses. .
Services, November,1891....._.....
Services, October and November,
1891,

Services, September. 1891 ....._....
Servi hces November, 1891. . .

Services, November, 1891
Services, October, 1891 .. ..
Services, November, 1891
Field expenses ......
Traveling expenses..
Services ovember, 1891

Solvwes, October and Nov embe1,
1891.

Cashpayments .. _.................
Traveling expenses. . .

henlceq, "October and November.
1801.

Traveling expenses................
Services .....oooiiea..
Services, November, 1891.
Subsistence.. ..... --.......
Services, November, 1891_..
Paper boxes. ........... ...
Traveling expenses..
Field services .......

Services. . ..ooooon cea .
Services, November, 1891 .

Qorv]ces November, 1891..
vadlng ©XPenses. ......
Services, November, 1891.
vaehng expenses. ......

: Services, November, 1891 ..........

Amount.
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Abstract of disbursements made by C. D. Davis, ete.—Continned.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date. |Voucher. To whom paid. For what paid. Amount. .
1891. \

Dec. 15 62 | G. K. Gilbert........ ..| Services, November, 1891........... $346. 30
12 63 |nn-- do..... ..| Field expenses .......... . 476.56
12 [ P do .| Traveling expenses -- 47.00
12 65 |..nq-- do ....... N do.ooeiana. .- 4.15
12 66 Marcus Baker.....o.oooviveoiii]iaan.s do - 44.85
11 67 | M. M.J. Vea. [ P do 60. 51
16 68 | Arthur Keith........ [N R do.o.oii 204. 55
16 69 | Edmund Otis Hovey. ..| Services, September, 1891 . 11.25
16 70 ... do . ...oo.o... ..] Services, October, 1891_.. 3.02
15 71 | Edmund Jiissen . .. ..| Traveling expenses.. 98.05
15 72 ) N H.Darton. ... ..ol ]aoann do ..ol . 59.45
17 78 | Arthur Keith. ... . ... ... .. [ S 181.78
17 74 | Geo. H. Shields, jr Field expenses . . 10. 50
17 75 | HoW. Twiner....oooooiveeneeandoaaioe do....... 46,05
17 76 | R. Pumpelly .. [ L 18.50
18 77 | L. 8. Griswold ..| Traveling expenses.... 78.12
18 8. do....... -.| Services, NovemDber, 1891. 75. 00
19 79 J. M. @aﬁord -.| Services, October, 1891 __ 29.34
19 80 |......do .. ......_.. -.] Services, November, 1891. . 4.87
19 | 81 Gosselin & Po ..| Subsistence............ . 110. 94
19 82 | E.D. Keyes & Lo ..{ Supplies.. 50,74
19 83 | Richard Bliss ...... .. Services .....cieiiaan... - 24. 90
19 84 | Ben. K. Zimerson. --| Services, November, 1891. - 100.00
19 85 | E.T. FEriksen .. Traveling expenses. ... 16.87
19 86 G.C.Temple. .. . ...o......o..]o..o. G S 10. 35
19 87 | L. G. Westgate . Services, November, 1891 . - 5.00
19 ' 88 | C. R. Van Hise. Field expenses...__.... - 59. 09
19 | 89 | Cyrus C. Babb S D doeennnnn . 10. 50
19 ( 90 | J.T. Masten .. ..| Pasturage ..... 41.00
19 91 | Jas. M. Safford. .-| Boarding....... 1.40
19 | 92 i...... do ............ ..| Field expenses .. . 11.35
21 93 | Frank C. Schrader . ..} Traveling expenses ................ 152. 87
21 94 ... (U Serviees, August 25, October 31, 166. 94

! 1891.
31 95 | M. R.Campbell .._..._ ... ... Services, December, 1891....__.._.. 101.10
31 ¢ 96 | L. C.Johnson ... N do . ooeoei -- 117.90
311 97 | Edmund Jiissen ............_ ..l .. do 75.80
31 | 98 | T. Nelson Dale. “do 151. 60
31 99 | H. W. Turner. .do 151. 60
31 100 | W. Lindgren................. ..l do......... 151. 60
31| - 101 { Edmund Jiissen . ..| Field expenses ......__.. 7.45
31 102 | G. K. Gilbert. .. ... -.| Services, December, 1891 . 358.10
31 . 103 | Pay roll of employés. [ do el 1, 499, 60
31 ‘ 104 | ... do e do . 1,987.10
31 | 105 | William B.Clark ...._._._......|...... do . 105. 00
31 106 } Ben. G.Palmer....... ... . ... do ..o 25.00
31! 107 | W. J. MeGee . Traveling expenses 135. 40
31 108 | Wm. K. Caskey Board, etc ..--.. 35. 00
3 109 | L. C. Johnson. vaolmg expen 147.28
31 110 . ...eedo ool do 35.00
31 | 111 | 1L W. Turner- 116. 40
31! 112 | S. F. Emmons. .. 295. 00
31 113 | Edmund Jussen . 105. 81
31 ‘ 114 | C. Whitman Cross. 248. 35
31! 115 | W. Lindgren..... 58.25
31 116 | Wm. H. Hobbs.. Services................. 20.12
31 { 117 ... do. ...... Services, November, 1891 .. 100. 00
31 138 | C.1.. Whittle. . Servxces, December, 1891 .. 100. 00
31 119 | Raphael l’umpe] y do 337.00
31 120 | C. R. Van Hise.. 337.00
31 121 | Geo. B, Luther . 101.10
31 122 | W. N, Luther .. .- 35. 00
31 123 | E.T. Eriksen ...._............. 55. 65
31 124 | New York and Boston Des- 12. 00
| __patch Express Co.

31 125 | W. Lindgren....._.............. 47.50
Total ...ooovveiiii. .. 14, 684, 32

1892. ———

Jan. 17 1] C. L. Whittle ................... Traveling eXpenses................ 262. 96
16 2 | Richard Bliss. .. ..| Services, December, 1891 23.10
16 3 | L. G. Westgate . N S Ao e . 11.29
16 4| R.S. Tarr....... ...do . 100. 00
16 5| L.S. Griswold .. ...do 44.75
16 6 | Frank Leverett. ..do . 135. 00
16 7 h D. Dodds. .. ..do . . 30. 00
16 8 | W.S. Bayley. _.do .- 95. 00
16 9 | Warren Upham. ..do .. . 134. 80
16 10 | 4.B. Woodworth. ...do. .. 50. 00
16 I EWoltt.......... ... .ot 5 P 92,93
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Abstract of disbursements made by C. D. Davis, etc.—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date.

1892.

Jan.

Fel.

16
1

505 O DS DG bk b bk pt bk et ek e ek e

DOD T W W W

‘YVoucher. To whom paid. For what paid. Amount.
12 | Geo. H, Williams ...cvennuasenn. Serviees, December, 1891 .......... $65. 00
13 | G. K. Gilbert..... Traveling expensecs. .. .. - 10. 10
14 | N.H.Darton. -......oooooaaanidoioo. do veenn ... 56. 51
15 | R.S. Griswold . .do .. 34.88
16 | J. B. Woodw orth .do... 20. 33
17 { M. R. Campbell .. N P Ao ol 48. 00
18 | A.Buford .......... Servi 10(\91 Soptembt T 14 to December 178.33

31,189
19 | W.J. Park & Sons.............. Field qupxnlies ..................... 29. 38
20 | L.C.dohmson - .........o. ... | ....dOaen... . 44. 31
21 | W. H. Walmsley . l’hoto plates . 8.78
22 | Keuffel & Esser Co Paper..... 10.40
23 | J.F.Master ........... Forage.... 30.00
24 | Newport Waterworks. Water rent ... 7.50
25 | A.P.Baker.......... Rent of rooms ....... 43.75
26 | W.F. Fling. Care of public animals 32,00
27 | W.P.Jenuey -| Traveling expenses.. 234. 80
28 ... .. do . __.......... .| Field expenses. .. 89. 52
29 | Peterson, Olson & Co Supplies ................ 42,50
30 | B.XK. Emerson ... Services, December, 1891 .. 100. 00
31 [ R.S.Tarr._..... Trav elmg expenses. ... -- 25. 30
2 (JEWolff...... ...l [{ S 14.75
b5 2 IR do . 23.49
34 | Edmund Juswn ..... . 142. 68
35 | Wisconsin Letter files . 24,06
36 | C. W.Hall.. Services .. 5
37 | C. R. Van Hise. -
38| W.P.Jenney - - c..ooooiioons
39 | W.Lindgren....................
40 | N. 8. Shaler....
41 | T. Nelson Dale.

1

2 | R.E. Dodge......
3 | W.S. Bayley...
4 | H. W. Turner..
5| C.R.Van Hise_....
6 | Raphael Pumpelly
7 J.E. Wolff..._...
8 | B. K. Emerson..
9 | Wm. K. Caske]
10 | Providence Te .-
11 | C.M.Harlan_...............
12 | Frank C, Schrader.
13 | Raphael Pumpelly.
14 | W. Lindgren.......
15 | H, W. Turner. .
16 | Geo. E. Luther.
17 | W. A. Holmes .......
18 | Lawrence C. Johnson.
19 | Ben. G. Palmer..._..
20 | Frank Leverett ........
21 | Henry A. Clarke & Son.
22 | A.P.Baker...........
23 | Wm. A. Wansleben ..
24 | C. L. Whittle ......
25 | R. D. Salisbury
26 | J.T. Masten .
27 | George H. Williams .
28 | B. K. Emerson.....
29 | Richard Bliss....
30 | Gilbert D. Harris

31 | R.S. Tarr..........
32 | Warren Ppham
0

35 | L. G. Westgate ..
36 | Jas. R. Thompson
37 | Geo. H. Chase. .

38 | 8. Ward Loper...
39 | Edmund Jitssen.
40 { F.B.Peck .......
41 | E.J, Pullman

J.B. Woodworth ............

; Services, February 1 to 9,1892.

Care of horses .......
Services, January, 1892.

Care of public animals........
Services, Nov. and Dec., 1891. .
Field oxpenses. ...............

Services, January, 1892.
Services .
Services, Ja

Rent of rooms .........
Services, January, 1892.
..... 1

Traveling expenses. .

Care of public animals.
Services, January, 1892.
Traveling expenses. . ..
Services, January, 1892.
Traveling expenses.. ..
Serwges, anuary, 1892.

Traveling expenses. ... .
Photo. plates....cccaiieavennnnnen
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Abstract of disbursements made by C. D, Davis, etc—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date. |Voucher. To whom paid. For what paid.
1892.

Feb., 19 42 | L.8S.Smith .......... essssees..-| Services, February, 1892............
23 43 | G. P.Putnam’s Sons...... Speclmen bags........ e
29 44 | H.D.Campbell ...._.._... .| Services ._........

26 45 | Cyrus C.Babb.. Field expenses.. ......oceeeeenon..
26 46 . H. Darton . ’lravehng eXPONSes. ... -veeni...
29 47 Geo. H. Eldridge .| Services, February,1892............
29 48 | Lawrence C.Johnson..... . do
29 49 | Jefferson Middleton ......
29 50 | Pay roll of emplo; és.
29 51 do
29 52
29 53
29 54
29 55
29 56 | T.Nelson Dale._........
29 57 | H. W. Turner...........
29 58 | Geo. E. Luther ..
29 59 | C.R. Van Hise..
29 60 | I. M. Buell.....
29 61 | C.L. Whittle -........covneeaoon
Total ....oooine s
Mar. 2 1] W.Lindgren ....ooeveeeenannn.n
4 2 | Raphael Pumpelly
4 3 | Ben. G. Palmer.........
4 4 | George H. Williams ao
4 5 | Wm. K. Caskey Care of public animals._ .
4 6| A.P.Baker.. -1 Rentof rooms...........
5 7 | L.H. Davis .. -| Services, February, 1892
5 8 | Frank Leverett.........o..... ... do ...l
5 9 | W.Lindgren_.............
8 10 \ A.Buford ........ooooiiiiiiieieacdo ol
8 11 | C.R. Van Hiso....ononn. Field expenses .....
8 12 | Wm.J. Park & Sons ...... Supplies....vooiiiiiiiiiieaaa il
8 13 | Richard Bliss............. SOTrVICES «vvmn e e
8 14 | L.S. Griswold ............ Services, February, 1892 ......_...
8 15| W.S.Bayley.............. Ao e
8 16 | Warren Upham.... ... ... .]eeeiii@O ciniii i
11 17 R.S.Fare. ... ...
1 18 | L. G. Westgate..............
11 19 | d. olff .. ...l
n 20 | Geo. H. Eldridge ............
11 21 | 8. Ward Loper.
11 22 | R.S. Tarr..... Mlscellaneous expenses
11 23 | E. B. Richardso Feeding horse ........
11 24 | Wm. K. Caskey ............. .| Board ot horse..
11 25 (J.T.Masten ................ .| Forage .. ........
12 26 | Geo. H Eldndge ........ ..| Field expenses
11 27 | D.W.Davis ...o............ .| Rent of storeroom . ...
21 28 | T.Nelson Dale.............. .| Traveling expenses. ..
21 29 |J.E. Baivd ........ ......... _.| Boat,ete. ... .o.....
21 30 | G. Potsdamer ............... JF 6edmg horses -......
21 31 | H. W. Turner.. Traveling expenses. .
21 32 | Isaiah Rendell... -| Pasturage, efc........
21 33 | Jas. R. Thompson. .| Services ..........n... B
22 34 [ J. E.Wolff._..... B Travehng OXPONBES. v urnecmanenns
22 35 | W.P.Jenney ..cocooonaniino... Services, January and February,
892,
29 36 | G.E.Culver .................... Travehng 234170 1 11T T
29 37 | Geo. H.Eldridge ... |ocoodo ool
29 38 |ean-.- [ U Field e‘(penses ......
29 39 | De Lany & Ives . .| Supplies......
29 40 | Edwin E, Howell . Specimens .
T 29 41 | Sam. C. Partridge . Photo supp IO,
29 42 | JJH.Perry..oceminiianiiaaio.. Services . .ooo..eioiinn
29 43 [canae- do e Travelmg expenses.....
29 44 | Lawrence C. JohnSON vvvnees'o|ooens. e
29 45 1. L3 S,
29 46 | W.P.Jenney .....c.eeoaniil. Field sup lies ..........
31 47 | Raphael Pumpelly.............. Services, March, 1892....
31 48 | T. Nelson Dale..ccvvevwcanraonafoanns 1 1 J
31 49 | Lawrence C.Johnson ...........|---u.. do .
31 50 | H. W. Turner........ [ P do
31 51 | Jefferson Middletonr ............|---... do .
31 52| I.C.Russell ....... O P do .
31 53 | Geo. H. Eldridge................foeeo.. do
31 54 | Pay roll of employés .............. do .
31 55 ... do........... R 15 3 T

13 GEoL——14

209

Amount.

153.30
119. 20
204. 40
204. 40
1,311. 60
2,591, 84
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Abstract of disbursements made by C. D. Davis, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY-—Continued.

Date. | Voucher. To whom paid. ¥or what paid. ‘ Amount.
1892.

Mar. 31 56 | J.B. Woodworth. ._.._.......... bervlcei March, 1892 ..._.......... $50. 00
31 57 | N.S.Shaler ... ...oufoaeaidoaeaaia ol N 270. 00
31 58 | Ben. G. Palmer................j......do ...t . 25. 00
31 59 | A. Prescots Bakcr . Rent of rooms ‘ 43.75
31 60 | C.R.Van Hise..... Services, March, 1892. i 340.70
31 61 | Geo.E.Luther..................l...... Ao oo i 102, 20

T O OO I 8,900, 47

Apr. 2 1| W.P. . Jenney. «ooaeeeeeenoannnn Services, March, 1892 ... _...... ... | 187. 40

7 2 | Cyrus C. Babb. Field expenses ........ : 10. 00
7 3 | W, 8. Bayley... Services, March, 1892 . _ 110. 09
7 4 | Frank Leverett_._... 135. 00
7 5 | George H. Williams . 75. 00
7 6 | Richard Bliss........ .| Bi hographm work 28. 80
9 7 | Geo. H. lerldge .| Field expenses ...... 57.39
9 8 leeena.do L. Traveling expenses 54.20
11 9 | Frank Lev('rbtt Field expenses ..._.. 34.09
10 10 | C. L. Whittle. Services, March, 1892 ....._._...... 100. 00
11 1} A Buford......o ..o .. Services, January 1 to March 31, 150. G0
1892.
12 12 | L.G. Westgate..__...._........ Services, March, 1892 .............. 8.06
12 13 ; Warren Upham ..do .. 136. 30
12 14 | J. E. Wolft. .. - 103. 85
12 15 | C. M. Harlan. 2 mules.............. 300. 00
12 16 | A, Buford ...... Traveling expenses . 42,67
12 17 | Wm. K. Caskey. Care of horse._...... 15.00
12 18| C. M. Harlan...._....ooooiiii]oaann.. do........ 108. 00
12 19 | A. Buford.. .| Field expenses 80. 91
12 20 | C. R.Van Hise.. Traveling expenses 70.97
16 21 | H. D, Campbell ... ... |.. ... do...o ... 4,65
16 22 R. Pumpelly.... .| Field expenses ...... 16. 40
16 23 - D. Campbell . Services, March, 1892 20,00
16 24 M’u‘y L. Wingate ..............|..... Ao 26. 25
15 25 | Geo. Y. Shields, jr. Services, April 1 to 15,1892 25. 00
21 26 | J. M. Safford....... Services, March, 1892 ... __....... 19.78
28 l 27 | L M. Buell cooenn el SeI‘VIfGS,J uly 31 to December 31, 612. 50
189
28 ‘ 28 | Charles . Moore - .....oovooeo e A0 iiniii i 50. 00
29 29 | William B. Clark. . 35. 00
29 ‘ 30 | S.d.Taft. ... ido 15.00
30 | 31 | Raphael Pum[ 11\ ..... 329,70
30 : 32 | Lawrence C. Johtison .............o...do. ... 115. 40
30 33 | T, NelsonDale......... 164. 80
30 34 | H. W. Turner - 148. 30
30 35 1 J. T. Masten 45.00
30 | 36 | W.P.Jenney .. 181. 30
30 37 | Geo. H. Eldridge. 197. 80
30 : 38 | I.C.Russell ....._._. 197. 80
30 39 | Pay roll of employés. .- 1,071.45
30 40 ... do....... 2, 829. 95
30 41 | R, D. Salisbury 154. 00
30 42 | N.S.Shaler...... ... ......... 260. 00
30 43 | J.B. Woodworth_ 50. 00
30 44 | Ben. G. Palmer. .. .- 25.00
30 45 | Geo. H. Eldridg: 43.85
30 46 ... do o 90. 00
30 47 | J.E. Wolff............ Traveling expenses. . 29. 40
30 48 | Providence Telephone Co Services ............. 11. 50
30 49 J Herbert L. Dyer, agent.......... Rent, April, 1892. ... ... .. .. ... 43.75
| B 7 8, 621,22
May 4 1! C.R.VanHise.................. Services, April, 1892 ... .......... 329,70
4 2 | Raphael Pumpelly Travelmg expenses.... 39.30
5 3 | C.L. Whittle..._... Services, April, 1892 . 100. 00
5 4| Geo.E.Luther. ... .. ... .. f...... do . .ooooiiiii.s 98.90
4 5 { M. R. Campbell .| Traveling expenses. - 94.72
4 6 | H.W. Turner-. .| Field expenses ...... 6. 50
4 7 d Traveling expenses 97.90
4 8| N.H.Darton.......co.cooeaiiloeaan [ 1 Y 8.29
7 9 | Geo. H. Williams . Services, April, 1892 . 70. 00
7 10 | J. A. Holmes....... Services, January 1 to X ay1,1892.. 200. 00
10 11 | J.E. Wolff..... Servlces Awpril, 1892 98. 90
10 12 | Frank Leverett ........... .. ..|...... [ 1 RN 130. 00
10 13 | Warren Upham.. .do ... 131.90
11 14 | Richard Bliss.........__....... | .. do .. 23.'10
11 15 | H. H. Harvey ........ Hammers 12.00
11 16 | Voight & Hochgesang. Microscope, ete .. 164.70
11 17 | Citizens’ National Bank ........ Bill of exchange.........c.caeona- 2.07
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Voucher.

Date To whom paid. For what paid. Amount.
1892.

May 19 18 | Wnm. K. Caskey ................. Care of horse «.o..cevveniieeavoo. $15. 00
19 19 | J. M. Safford . .| Services, April, 1892 . ... ... __.... 29. 64
19 20 | B.K. BmMerson ----o--wvuvoemosleaenss 0 e 100. 00
19 21 | R. 8. Tarr Services, March, 1802 ... _._..... 64.51
19 22 (e do .l Services, April, 1892 .. . 66. 67
19 23 | The Knickerbocker Press ... Specimen bags ........ 36.97
19 24 | J.Kemp Bartlett,jr.......... .| Educational Rocks .. 20. 00
19 25 | F.B. Furbish .............. .| File cases............ 112.00
19 26 | J.T. Masten .................... Forage .............. 45. 00
21 27 | Geo. 'H Eldridge.....cooemaanont Trav elmg expenses. 65.10
21 28 |......do..._... -| Field expenses . ... 118.41
21 29 | R.D. Sau%bury -| Traveling expenses 112.38
21 30 | C.R. Van Hise.._.............. i ... do . ... 62. 59
21 31  FFP.King ............cooaio... Services, January, 1892. 17.50
21 32 | Jas. R. Thompson:.............. Services ................. 30. 00
25 33 | W.P.Jenney .........oc.avemunn Field expenses ...... 5.00
25 34 |._.... do....... Traveling expenses. . - 45.75
25 35 | J.E. Wolff. ...l [ S . 49.15
25 36 | Lawrence C.Johnson...........|...... do . . 39.30
25 37 | Otis S. Hill ............ Services - 90. 00
25 38 | W. & L. E. Gurley. Repairs to instruments - 30.58
25 39 | C.L.Whittle.......coooeaaan. Expenses................ . 114. 63
28 40 | E.B. Richardson....._.......... Care and feeding animal. - 48.70
28 41 | Raphael Pumpelly - 25. 00
31 42 1., do___...... - 340. 60
31 43 1 J.8.Diller..........o..iallll . 204. 40
31 44 | Lawrence C. Johnson - - 119. 20
31 45 | C.R.Van Hise . . 340, 60
31 46 | W. P.Jenney . . 187. 40
31 47 | N. 8. Shaler ... . 260. 00
31 48 | T. Nelson Dale. . . 170. 40
31 49 | J.B. Woodworth.. 50, 00
31 50 | NNH.Darton.......o.o........_. Travelin expen@(,s 41.05
31 51 | Geo. H. Eldridge ................ Services, May, 1892. ... . 204. 40
31 52 | W. Lindgren. . d 153. 40
31 53 1 L.C.Russell.._.................. 204, 40
31 54 | Pay roll of employés 1,107.10
31 55 1 ..... dO veerriireriiiii e 2, 966, 60

Total coeeoeoon o 9, 302. 01

June 2 1| Arthur Keith ..ooooveeieninaoo " 42.40
15 2 | Andrew C. Lawson 3.40
15 3| J.E Wolft........ 29. 06
15 4 | Frank Leverett. 30.75
15 5 | Andrew C. Lawso! 39.00
15 8 | Geo. A.Lake ..... 15.00
15 7 | Holway Brothers 65. 00
15 8 | Herbert D er, agent............ Rent of TOOMB .- -tvovnnnnnnns - 43.75
15 9 | Richard Bligs .._... SOrvices «uecrcii i 25. 80
15 10 | Andrew C. Lawson Services, Februsry 13 to March 11, 35.00

1892.
15 B S RO I R Y Services, April, 1892. ... . ..._... 30. 00
15 12 | A8 T enheld .......... Services, May 1 to 15,1892 . .. 33.87
15 13 L.G. Westgate ................. Services, May, 1892........... 9. 68
15 14 | Ben. G. Palmer.... [ S do ool 25. 00
15 15 | R.8. Tarr......... cdo 64. 52
15 16 | Frank Leverett..... do o 130. 00
15 17 | Geo. H. Williams ... do Lol 130. 00
15 18 | C. L. Whittle .._.... sdo 100. 00
15 19 | Warren Upham .... o e 136. 20
15 20 | J.E. Wolff.__._..... sdo .ol 103.85
15 21 | A.8.Penfield . v ices, April 16 to 80, 1892. . 35.00
16 22 1 Geo. H. Eldrldge -1 Tr avehng eXPenses. ....... - 79.85
16 23 |......do.......T... -| Field expenses........... - 19.66
22 24 | Wm. K. Caskey..... ..| Care of horse .. 12.00
22 25 | Keuffel & Esser Co. .| Drawing paper. .- 20. 80
22 26 | H. B. Kummel ...... -.-| Services.................. 8.33
22 27 | W.8. Bayley........ .| Services, April, 1892...... 40.00
22 28 [...... do.._._........ .| Services, May, 1892 ....... 75.00
22 29 | L.S. (xnswold ............ do....o............ 65.32
22 30 f.....do oLl Traveling expenses ........ 45,12
29 31! J.B W’oodworth S 5 1 39.33
29 32 | W.M. Davis........ R PO do . 19.33
29 33 | Cyrus C. Babb ..... -| Field expenses............... 10. 00
30 34 | Raphael Pumpelly.. .| Services, June, 1892 ._._.... 320.70
30 35 | J.T. Masten ....._.. . Foraﬂe ..................... 30.00
30 36 | Wm. K. Caskey..... O 1 RN 3.50
30 37 | 'W. Lockhart & Co.. .| Box for microscope 8.00
30 38 [...... [ PR (N 0 teroanrnaneiane e raaaann - '8.00
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Date. | Voucher. To whom paid. For what paid. Amount.
1892.

June 30 39 | Wm., Orr, jr eeemevnnnnen oo, Services ... ciiiiiiiiiiil $3. 00
30 40 | W. M. Davis . .| Services, June, 1892 . 33.00
30 41 | W. P. Jenney 181. 30
30 42 | W. Lindgren ............ 148.30
30 43 | Lawrence C. Johnson. ... 115. 40
30 44 | L. C.Russell....._...... 197 80
30 45| J.8.Diller................. -- 197. 80
30 46 | Pay roll of employés............|.. 1,071.45
30 47 [...... do . 2,973.75
30 48 | 'T'. Nelson Dale 164. 80
30 49 | M. R.Campbell.......... .. ... Traveling expensocs. ... 10. 60
30 50 C. R. Van Hise ..............._. Services, June, 1892 ... 329.70
30 51 o0, H. Williams . ..........o... ... doeee L 130. 00
30 52 J M. Safford......coooooiia oot 69. 20
30 53 | J. A. Holmes . 100. 00
30 54 | C. L. Whittle. 100. 00
30 55! Ben. G. Palmer.....................do ..ol 40,00
30 56 | Richard Bliss.................. . ..do ... ... 27.30
30 57| J.E.Spurr................o ool 8.00
30 58 |J.E. Wolff ... ... . doiii 143.41
30 59 | L. G. Westgate.... ..o odo ool 50, 00
30 60 | Ben. K. Emerson. ......coeemeea|ono.do oo ioiiiiis 100. 00
30 611 J.B. Woodworth...............|.....do ..ol - 50. 00
30 62 | N.S.Shaler ..........ooooiiifeee.do el 260. 00
30 63 | Wm. J. Swinburne .............| Fuel .................... 76.40
30 64 | Herbert L. Dyer, agent......... Rent of office -......... 43.75
30 65 | Newport Waterworks .......... Waterrent ............ 7.50
30 66 | B. K. Emerson.... ............. Supplies 11.91
30 67 | Providence Telephone Co....... Services . 11. 50
30 68 | Nathan Barker ................. Repairs.__._............. 41.53
30 69 | Geo. H.Chase .................. Photographer's supplies . 14. 50
30 70 ... [ 0 N PR do...._..... 23.13
30 71 | Eastman Kodak -| Reloading films, 41.25
30 72 | Wm. K. Caskey ................| Board, ete ....._....... 24.00
30 73| Geo. A.Take .........o.o....... Leather casos 6. 50
30 74 | G. Freeborn Gilmore .._....._..|...... do . 10. 00
30 75 |oaenn. [5G PR Ao e 30.00

Total .o e et 8, 788.00

disbursements made by P. H.

Geological Survey, during the fiscal year 1891-°92.

Christie, special disbursing agent, U. 8.

Y
17 Dodge & Sp >
18 Lom?1 Nell......

20 | V. Schoonmaker................
21 | Geo. E. Kennedy & Sons .......

22 | Thompson & Co ...... ... ...

23 | L. C. Fletcher ........._..._....

24 | William J. Peters ..............L.

25 | Eagton & Rupp.--.-.ceeveon....
26 | L. C. Fletcher «eeveoeeoanool0
27 { John J. Lincoln ................

28 | J. H.Jennings .................|.
290 | A.B.Searle ....._..............|.

30 | Walter N. Beacher .............
31 | A.B.Jones.......ooeemiii
32 | B. C. Barnard
33 | Edward Kiibel
34 | M.V, B, Copps.

Traveling expenses.... .
-| Services, July, 1891...... .
.| Field expenses...........
.| Services, July, 1891......

_i Field expe
.| Field supplies ...
.| Traveling expense

-| Field expenses

Traveling expenses......
@ervmes Julv 1891....

Field expensos ORI
Field material . .

Field supphes ...........
Field expenses . _........
Servul‘eﬁ, July, 1891......

Field material 110
Stoek. ...l
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Date. | Voucher. To whom paid. For what paid. Amount.
1891.

July 17 35| W.H. Trexler-c..ouooveuneaao.- Field expenses ccoveeoveianianna.. $6. 00
17 36 | J.T.Morgan ......co.ooocueennnn ! d . 18.73
17 37 | John W, Bostain ............... .- . 142,39
17 38 | Smithdial, Taylor & Co . 99. 64
18 39 | Emil Jonscher.................. Field mwterlal and repairs......... 192. 35
18 40 | Beckham & Coram . ............ Forage and care of stock, July, 1891. 5.50
18 41 [ M. Hacketbt ........._........... Services,July, 1891 ... ........_.... 88,04
18 42 | J.H. Jennmgs ......... Field expenses......... 89. 90
18 BIEBClark. ... do e R 50. 50
18 44 [...... do .l Services, July, 1891 . 57.07
18 45 | James G. Reaves............... Forage of 860K ... ... R 4,00
20 46 | J.T. Morgan. .| Repairs to field material . 16. 60
20 47 | M. Hackett . Field expenses. .. .. 54. 22
20 48 | Louds Nell... ... oo iiiiae e d 118. 65
21 49 | Sparks Bros . .oovomeene Stock oo oaliiLl.lL 175. 00
22 50 | John W. Bostain................ Field supplies ....... 18.70
22 51 | W.M.Beamax . _................ Field expenses. ... .. 98.16
22 52 | L. C. Fletcher. d 83.28
23 53 | R. M. Towson. 137.15
24 54 | Glenn 8. Smith - 136. 61
24 55 lu.o... do ...l fravelmg expenses. . 13.63
24 56 | Van H. Manning................ Field expenses....... 161.30
24 57 | WilliamdJ.Peters........c.....-cue-- d 87.03
24 68 | J.W.Thom.o.eee oo eeann. do 42.00
24 59 { Chattanooga Saddlery Co....... Field material . ...... .. 68. 65
24 60 | Chas. E.Cooke.................. Traveling expenses.... 25. 47
25 61 .| Field expenses ........ 36.40
25 62 l 39.62
25 63 85. 00
29 64 108. 70
29 65 414. 04
29 66 340. 60
29 67 |. 243.70
29 68 |. 308.70
29 69 285. 90
29 70| D.C. Harrxson 117.90
29 71 | Wm. 1. Griffin- - 75. 80
29 72 | Payroll....... 536. 20
29 73 ... do . 519. 30
30 T4 ... do . 370.47
30 75 | M. Hackett 63.56
30 761 Payroll .._... 453. 20
30 77 | Chas. E, Cooke. 117. 90
30 78 | Henry (Gannett 303. 30
30 79 [ Payroll ._.... 90. 74
30 80 f......d 108. 39
31 81 372.20
31 82 1,536.40
31 83 51. 60
31 84 126. 35
31 85 52,19
31 86 . 43. 44
31 87 | R. R. Duniway... 25.81
3l 88 | John J. Lincoln . 39.12
31 89 | J. H. Jennings . 69. 58
31 90 | J. W. Thom.. 70. 80
31 91 ( J. H. Wheat... 39.12
31 92 | Robert Muldrow. 52.19
31 93 E.B.Clark................ 60. 83
31 94 | Jas. McCormick 75. 80
31 95 | Frank Sutton.. 134. 80
31 96 [ E. C. Ryan ... 60, 00
31 97 { G. L. Johnson . 75. 80
31 98 | Eva Burke. . 25, 00
31 99 | Jasper Rogers... 100. 00
31 100 | Van H. Manning, jr 147. 50
31 101 | L. C. Fletcher ........... . do 106. 75
31 102 | W. F. Fling .. Forage of stock ....... 18.50
31 103 | Eliza Payne .. .| Services, July, 1891 .... .. 18,55
31 104 { F. H. Clark.. e 13 1 I . 22.26
31 105 | R. D. Cummin. .. .. 100100 [ s 1 YR 134. 80

]
Totalo.ooiiiiiiiiniiaan et et amaeeaaeaareaaaas 12.954. 90
\ e —

Aug. 3 1 | Gilbert Thompson .............. | Traveling eXpenses........ceceeu.. 18.60
17 21 A.B.Searle. ..o ool | Services, August 1 to 15, 1891 - 38.04
17 3 | Chas. E. Cooke . do 57.07
17 4 [ E.B. Clarke... 85, 00
17 5| J.W.Thom... 107.75
17 6 | Jas. McCormick .... 101. 25
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7
Date. |Voucher. To whom paid. For what paid. Amount.
1891,

Aug. 17 7 | Robt. D Cummin ..oeoeeneaoaao. Field eXpenses...... ..o coveoneaa . $44.49
17 - I PR’ 1 S Traveling expenses. . .....-....-... 11.92
17 9 Ewmg Speed _....... R S 10.49
17 10 Glenn S.Smith . cvoveinaie e do L. ieeel 27.88
Y4 1. Ao .. Field 6xXpenses .. ..cc.oovmmnrnen.. 85, 67
17 12 | Frank Sutton.......-......ooo..]oa.s do e 169. 39
17 13 | G.E.Hyde......... Tdo LI 64.75

7 14 | W. M. Beaman ..... O 148,21
17 15 | M.B. Lambert ..... Ao il 179.10
17 16 | J. H. Jennings ... L0 e 107. 20
17 17 | M. Hackett . O e 105. 47
17 18 | Louis Nell.. .do 205. 14
17 19 | E.C.Barnard .... .do . 233.83
17 20 | Chas. E. Cooke....... .do 59. 51
17 21 | L. C. Fletcher. . O i 91.08
17 > . L S, 5 L R 99, 65
17 23 | Van H. Manning, jr . 133,82
17 24 | D. C. Harrison ..... 1 O R 179,00
17 25 i R 78.74
17 26 o e 74.55
17 27 B U R 150. 556
17 28 Ao L 19.60
17 29 O i 11.85
17 30 I (0 147.91
17 31 o e 87.50
17 32 | N.B.Dunmp..o oo on do . 28,85
17 33 P8t0eK - 150. 00
18 | 34 Field material . 78.70
18 35 W .| Field supplies . 109. 74
18 36 | John M. Sawyer .| Forage of stock. 64. 00
18 37 |[John W.Price .........oo.......l...o. (R 9,00
18 38 | James Gr. Bowern ... .. P Freight. . oooo oo 3. 40
18 [ 39 | Robt. Muldrow ...... Travelmg exptnsv ........... 17.80
18 40 | N. M. Peyton ........ i Services, July, 1891 ..._............ 25. 00
18 { 41 | R.R.Duniway....... -| Services, Allgmtl to 15,1891 .._... 24.19
18 42 | W. M. Beaman . ... cooeeeeaenn|onanns Ao oo 40.76
18 ( 43 | Payroll. ..o dO e 117.94
19 44 | HOM. Wilson...................| Traveling expenses. ............... 161.25
19 45 [ John H. Renshawe. . ccovcevoneon]oaeeaa@0 oo 116. 30
20 46 | Clark & Matthews .. .| Field supphes ........... 91. 11
20 4 47 | R. D, Cammin ..... .| Field expenses .....cocooveinennnnn. 75. 86
20 | 48 ... do.......... 46,51
20 49 | Wm J. Peters . 116.49
20 } 50 | R. M. Towson.. 208. 55
20 51 | Henry Gannott . 144.39
21 52 | J.D. Lincoln. 34.24
21 53 [ Payroll........ .. 118. 44
21 54 Robt Muldrow .. .| Field e\menses 53. 00
21 55 | Sparks Bros ... ..... | Stoek..o...oL.. 165. 00
21 56 | Louis Nell..... .| Field expenses 165. 69
21! 57 | L. C. Fletcher d 108.45
22 | 58 | Geo. T. Hawkins. 29, 60
22 59 | W.T. Quillin ...... 22.20
29 [ 60 | B. C. Washington, jr. 11,00
24 61 ) W.H. Lovell....... 120. 00
24 [ 62 [.rresn do........ 54.00
25 | 63 | B.C. Barnard.... 141. 90
26 64 | Edward Kiibel 36.26
27 65 | A. M. Walker.... 46.75
31 66 872.20
31 J 67 1, 552.76
31 68 234, 80
al | 69 210,00
31 70 391. 86
31 ] 71 283.70
31 72 . 320. 60
31 ‘ 73 453. 20
31 T4l A.B.Bearle .......o............ Services, August 1 to 15, 1891. 43.44
31 75 | Jno. H.Renshawe . ..| Services, August 1891 . ....... 210. 60
31 76 | John J. Lineeln ..- do 75.80
31 77 | 4. H. Jennings ... 134. 80
31 78 George E. Hyde... 101.10
31 79 | H. M. Wilson..ooeveomenaeaen)oas 210. 60
31 80 Tno. H. Kapp.ooraeeooeaenaanns 140. 00
31 81 | EvaBurke ........ 25.00
31 82 | L. B. Wickershaw 19.35
31 83 | E.B. Clark........ 117.90
31 84 | J.W. Thom..... 70. 80
31 85 | Payroll ....... 519,30
31 86 |...... O rninnanes 532. 40
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Date. | Voucher. To whom paid. ‘ For what paid. Amount.
1891.

Aug. 31 87 | Payroll cooooii Services, August, 1891............. $616. 20
31 88 | M. Hackett Field expenses. 107.82
31 891 ..... do ...... o dc . 95.51
31 90 | A. B, Searle . | Ser ices, August 16 to ! 1, _ 2.72
31 91 | Eliza Payne ..... | Services, August, 1891. ... 25. 00
31 92 | Jas. McCormick . ! [ 1 75. 80
31 93 | Robert. Muldrow. ‘ 101. 10
31 94 | W. M. Beaman . . 43.44
31 95 | R. R. Duniway -.do . 25. 81
31 96 | Pay roll .....o.cooooeei ool Ao Lol 340. 60
31 97 | J, H. Jennings -| Traveling expenses..... 61.49
31 98 | Frank Sutton . Services, August, 1891. . 134. 80
31 99 | G. L. Johnson... l - 75. 80
31 100 | E. C. Ryan ... 60. 00
31 101 | L. C. Fletcher ... 87.11
31 102 | Van H. Manning, jr 133.67
31 103 | Pay roll 126. 36
31 104 |...... do . 125.76
31 105 | Glenn $. Smith . 75. 80

Total el 14, 006. 44

Sept. 3 1 Frank Howe & Son.._.......... Hire of transportation............. 80. 65

4 2 | Wm. H. Griffin. .. Services ... ....... 75.80
4 3 | D.C.Harrison ... 117. 80
4 4 | Chas. E. Cooke. .. 60. 83
4 5 { Robt. D. Cummin 87.50
4 [i 28 PR dn .......... 11.15
4 [ PRY'; U R, 42,35
4 8 (,h(\s I‘ Cooke_........... 50.45
4 9 | Chattanooga Saddlery Co . 35.00
4 10 ... do ool 35.00
5 11 | W. M. Beaman . . . .. 263. 22
5 12 | Geo.T. Hawkins. do - .. . .- 144. 65
5 13 | Louis Nell ..... _ . 216.15
5 14 | W.H.Lovell..... .. .. 114.37
5 15 | Jas. McCormick - ..do . - 94.75
5 16 | Frank Sutton...... 283, 44
5 17 | Edward B. Aldrich 8.40
5 18 | Ewing Speed ...... 9.70
5 19 | Glenn S. Smith _ 3.50
5 20 | Robt. D. Cummin .. 16. 95
5 21 | A. M, Walker..... 64. 25
5 22 | D. C. Harrison . 177.90
8 23 | Jas. U. Goode .. .... 55. 00
8 24 | Nannie M. Peyton . N D do ...... 25,00
9 25 1 R.M. Towson...... -. 79. 85
9 26 | L. C. ¥letcher. . -do .- 178.20
9 27 | E. C. Barnard - 196. 35
9 28 | G.E.Hyde..... 104. 50
9 29 | M. B, Lambert 174.91
10 30| .-.-..do....... 6.36
10 31 | Jas. U (xoode 38.00
10 32 J. A, Jenmngq 135.97
1v 33 | H. B. Blair. .. sdo Sooo L 201. 32
10 34 | W.H. Lovell.. - 57.25
10 35 | J. W.Thom. 60. 25
10 36 | E.B.Clark......... 109. 37
10 37 | William J. Peters.. 112. 88
11 38 | William J. Peters.. 34.75
11 89 f......do.......... 25. 25
12 40 [ H. M. Wilson. .oooveeooooiiiiieeeeido cann o - 62. 50
14 41 | A. B, Searle .. Traveling expenses. . 21.47
15 42 | L. C. Fletcher ....._. -.1 Field expenses....... . 101. 91
15 43 | Van H, Manning, jr --..........[...._. do ..... - 104.25
15 44 | Robert Muldrow. ............. .l .. ..dO cceeaennaan. - 92. 62
15 45 | John H. Reushaw ..| Traveling expenses. - 71.56
17 46 | J. H. Jennings..... Field expenses ....... 40. 00
17 47 | Charles E. Cooke .. N P do ....... 60. 85
17 48 | V. Schoonmaker .. .. 30.00
18 49 | W. M. Beaman .. 73.41
18 50 | Louis Nell ......... ... ... ... do ........ 142. 60
19 61 | H. M. Wilson...... -.| Traveling expenses 140. 43
19 52 | Frank Howe & Son .. .| Field expenses.......- 35.00
19 53 | Chris. Dawson ....... Traveling expenses. 15. 82
19 L7/ Y [ Y DDA ¢ (1 J I, 10. 88
19 55 Robert D. Curnmin . 106. 74
19 56 | M. Hackett ........ R do .. ..... 232.13
22 57 | Van H. Manning, jr [ PO do..... . 91. 50
22 58 | Walter N. Beecher ............, Field material .oeeeiveiiiaiennnn.. 71.35
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Date. | Voucher. To whom paid. For what paid. Amount.
1891.

Sept. 22 59 | John H. Renshawe .... ..{ Traveling expenses................ $42. 74
22 60 | R. M. Towson .| Field expenses.............oeouunan. 205. 80
22 61 | L. C. Fletcher...ooevecacevmeacnfoazunn do oo 67.41
25 62 | A. E.Murlin .......... Traveling expenses. ............... 12.88
26 63 | George T. Hawkins ............0...... do .o 18. 80
26 64 | Nat. G. Van Doren ........oooufo.on.. [ (o 30,71
26 .| Field expenses...ceceueeeeeennonnn.. 258,97
30 .| Services, September, 1891 114.20
30 do 1, 682. 80
30 360. 60
30| 69 |.....do et a0 506. 40
1R L1 | [ S 237. 60
30 0 Tl eeeeeido oo Ll 363. 20
11 O L & 350. 60
30y 0 T3 ..dOo e eeedo . 215. 40
30 E.B. 114.20
30 J. W, 68.40
30 R. Le 232.10
30 GEHyde oo a0 el 97.80
30 J.H.Jennings - ..voooienonniiiee O e 130. 40
30 John J. Lincoln....covemonooifiaeeadO i 73.40
30 W.M.Beaman .....ccoceoeeaaoan|oaendo ool 81. 60
30 R.R. Dumway ....... 43.33
30 82| D.C.Harrison ....coooveevniiicfeena 0 cinni o 114. 20
30 83 | William H.Griftin ..._......... . ....do ...l 73.40
30 84 | HL M. Wilson . .....cooonienonifeeneaado ciiii i 208, 80
30 85 | Robert Muldrow.....oovvennnnu]oeeeandO i i 97.80
30 86 | John H. Renshawe..............l..io.do oo, 203. 80
30 87 | C.G. Van HooK ..oevnvnneneninn i ]ieeeido i 97.80
30 88 | Frank Sutton..........o.o.ooooiloioi@0 i 130. 40
30 89 G L.Johnson.......oooenevandienndo oeeai i 74.40
30 90 | E.C.Ryam oo ovinnnnnnana b ioiai@0 oo 60. 00
80 91 | L.B. chkersham ..... 25. 00
30 92 | EvaBurke.. 25, 00
80 93 | Pay roll .- 253. 80
30 94 |.eendo o0 453. 60
30 95 G‘rllbert Thompson - .-...........| Traveling expenses................ 29.25
30 96 | R.Lee Longstreet -.............lc....do oo 29.25
30 97 | Edward B. Aldrich.....oveooivi i o dO i 9.45
30 98 | James B. Topham ...............| Field material .............._...... 7.50
30 99 | H.M. Wilson .......... ’l‘ravehng OXPENSES. ... 55, 68
gg Servié:es, September, 1891 .......... 405, 40
30
30
30
30

QOct. 3 1 | James McCormick..............

3 2 | Herbert G. Ogden, jr..

3 3 | Eliza Payne ...... ...

3 4 | Nannie M. Peyton .

5 5| T.W.Clarke,jr. ...........
5 6| L.C.Fletcher ............
5 7 | R. Lee Longstreet........
5 8 H.M. Wilson ............
5 9 | Frank Sutton............
5 10 | Jag. McCormick .......

6 11 | Robt. D. Cummin......

6 12 | Chas. E. Cooke ........

6 13 | L. C. Fletcher ...

6 14 | Louis Nell .......

6 15 | D. C. Harrison.....veu-..
6 16 | W.M.Beaman ...........
6 17 1 J.H.Jennings ...........
6 18| G.E. Hyde......coanannn.
6 19 | Robert Muldrow. -
6 20 | Robt. D. Cummin

7 21 | M. B. Lambert .

7 22 Henry Gannett .-.....

7 23 | G.E. Hyde.............

7 24 | M. B. Lambert .........
7 25 W.M.Beaman .........

7 26 | Jas. McCormick .........
7 27 | Glenn 8. Smith........

7 28 | Robt. D, Cummin......

8 29 | W.T. Fling ........

8 30 | Jobn W. Price....ccenvunnnan bl




M CHESNEY.]

Nov.

THE HEADS OF DIVISIONS.

Abstract of disbursements made by P. H. Christie, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY—Continued.

217

Voucher. To whom paid. For what paid.
31 | Ocala Trangfer Co ..covenn.. StOrage «oevieiniii i
32 { W.H.Lovell ..._.. Field expenses ..... .
33 | Van H. Manning, jr do

34 | L.C. Fletcher......
35 | William J. Peters. .
36 | E.C.Barnard ....
37 | R.M. Towson..
38 | A. M. Walker. .

50 | A.F.Dudley..
51 { J. W. Thom..
521 R.R. Dumway
53 | T. W. Clarke, jr..
54 | William J. Poters

56 | William J. Peters ..
57 | Van H. Manning, jr.
58 | W. E. Lackland .
59 | Henry Gannett..
60 | S. A Aplin ...
61 | John Noonan ..
62 | M, Hackett . ...
63 | W.H. Lovell....
64 | Geo. T. Hawkins.
65 | Robert Muldrow.

69 N‘ane M. Peyton.
Pair;
71 Wickersham .

73 | Harrison E. Crook .
74 | H. L. Baldwin, jr.
75 « Herse; Monroe
76 L.C.X¥letcher..
77 | R. Leo Iongstre .
78 Jno. H. Renshawe .
79 | Pay 1;;)11 ..........
81 + J.H. Jennings. ..
82 | Frank Sutton..
83 | Glenn S, Smith. ..
84 | G.L.Johnson ...
85 | G.E. Hyde.......
86 | W.M. Beaman...
87 | John J. Lincoln..
88 Pay roll ..........

W. E. Lackland .
96 | Chas. E. Cooke...

101 | R. M. Towson
102 | Payroll... ... .
103 | Hersey Munroe
104 | E.C. Rya

1 \ James McCormick.....
2 | Robert D. Cummin ..

Traveling expenses. .
Field e\penses ...........

Field expenses.
Services ...
Field expenses............
Trav Slm g expenses.........

Amount.

$15. 00
57.90

13, 686. 70

75.80
134.80
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Date. | Voucher. To whom paid. For what paid. | Amount.
1891 |
Nov. 2 3 | Hersey Munroc .. ..| Traveling expenses.. - . $8. 65
2 4| A F. Dudley..... I PO do . ... 13. 66
4 5 | J. H.Jennings . Bs - 217.15
4 6| AF.Dudley.....cooneemaniaidooa s do ..... . 48.75
4 7 | Charles E. Cooke -do ... . 78.06
4 8 | E. C. Barnard.. 202. 46
5 9 | D.C. Harrison ... 123. 75
5 10 | Van H, Manning, jr.. . -- - 85,00
6 11 | James McCormick. . ...........l......do ... ... - 100. 06
6 12 | Van H, Manning, jr.. Traveling expenses . 49. 90
7 13 | Isaac Crump......... ..| Forage of stock.... 38,32
7 14 | Van H, Manning, jr.. ..| Traveling expenses . 26. 50
7 15| W.H. Lovell. ...... _.| Field expenses .... . 74. 50
7 16 | G. E.Hyde.. R P do..... . 63.84
7 17| AL M. Walker ...... . - 31.44
10 18 | G, 'W. Shuler. . 6. 00
10 19 | W, F. Fling.. . 18.00
10 20 | John W. Price..................)cooodoaaaoilll N 9. 00
10 21 | George H, McXeehan. . 1775
10 22 | A. C. Wilson.. do.-... . 24.63
11 23 | J.E. McDaniel - - Q6. - . 5.00
11 24 | A.E.Murlin... . . 30.85
11 25 [...... do .. eeidO 17.50
12 26 | J. H. Jennm«rs - - . 62.75
12 27 1 D. S, Twepdv RO { T - 80. 00
12 28 | W. 0. Beall.. I‘mvelmg expenses. . 29. 90
13 29 | Louis Nell ......... .| Field e\:penses ....... . 216. 61
14 30 | Charles E. Cooke . do....... . 55. 55
16 31 | H. B. Blair . ___._ .- .do. .. . 216. 85
18 32 | H. L. Baldwin, j .- . _ 39.25
18 33 | R. M. Towson...... 141. 35
19 34 | M. 3. Lambert . 150. 05
19 35 | E.C. Barnard . - - 55. 00
19 36 ... a0 ... ke . 263.70
19 37 | M. B. Lambert ... . 14. 65
19 38 | Glenn . Smith. .. i . 1 . . 37.97
19 39 | B. Peyton Legaré .. . - 27.00
19 40 -..... do ..ol . . . 17.40
20 41 | Jno. H. Renshawe.. [ [ IO . 210, 54
20 ; 42 | Frank Sutton...... Field OXPEeNSEs. ... ... . 341,49
23 | 43 | A. M. Jackson . Traveling expenses. . . 9. 60
23 44 |- do .. ....... d 20.75
23 45 | Robert Muldrow. . 15.40
23 46 | Rob’t D. Cammin. . . - R 23. 92
23 47 | B B.Clark...._.... . do ... . 12.05
23 48 | John J. Lincoln.. - . 49. 14
23 49 | Robert Muldrow. . 176. 25
23 50 | Rob't D. Cummin 184, 61
23 511 E.B.Clark....... 192. 50
23 | 52 | Geo. T.Hawkins 218. 62
24 53 | R. Lee Longstreet -do . . 105. 40
24 54 | J.W.Thom ...... .. 48,90
24 55 |-ave-- do........ .. 12. 05
24 56 | J.H.Jennings ..... - d . 24.16
24 57 | R.Lee Longstre et . - . 24.35
24 58 | Jas. McCormick. . R 19. 59
24 59 | W.M. Beaman . | Field expenses..... . 93. 79
24 60 do .| Traveling expenses.. .. 29, 67
30 61 - Sorvxces, ovember, 1891 454. 20
30 62 - f! 425, 20
30 63 844. 20
30 64 1, 098. 80
30 65 | 360. 60
30 66 2,110. 00
30 67 | J. H. JEH!llnpzs 130. 40
30 68 | Chas. M. Yates.. . . . 146. 80
30 69 | A.E.Murlin..... --do . . 130.40
30 70 | Hersey Munroe. . - 97.80
30 71 | H. L. Baldwin, jr. 146. 80
30 72 | G.E.Hyde......... . 3 .. 29. 54
30 78 | William J. Peters..._.._......_.l...... do . ...o.l.. .. 55.25
30 74 | Nat. Tyler,jr.....oooeooeeeofioido oo . 48.75
30 75 | William J. Peters. . . .- - 86,83
30 76 [eannn [ £ R (R do .- -.n... . 172.01
30 77 | M. Hackett S P d .............. .. 190. 44
30 78 | Pay roll...... - 527.00
30 79 | J. L. Bowdre... L o : 50. 00
30 80 | ¥. Howard Seely. R Travelm ZeXPenseS. ... o aiiaaaa 16.75
L2 177 7 ) Y 11, 852. 95
i [
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; 0o whom paid I For what paid Amount,
Tayroll.......... derassessacnan-s Services, November, 1891........... $375. 00

| Chas. E. Cooke. . -.| Field expenses.......... - 60. 60
Hersey Munroe. - Traveling expenses ... ... 32.30

} A.M. Walker.. Services, November, 1891 . 60. 00
Pay mll ................... 313,20
oveeee@0 a0 317. 00
i Basil Duke . 48.75
G. L.Johnston ... lae U 38.13
Chas. E. Cooke. .(10 . 25.72
J. L. Bowdre..... ‘ .do ... 21,92
[ C. W.Goodlove .. .do ... 67. 00
| Wm. H. Griftin . ‘ do ... 38.87
/ D. C. Harrison . 34.87
| Frank Sutton.. 35. 67
i R. M. Towson.. 22. 42
r‘ XVilliaﬁx Smith. & . gs gg
Payroll... .... . . ervwes ........... 0. 32
i H.B. Blair. . -.| Traveling expenses 44.60
[ A B.Searle. ... ..ol do. . ......... 44.60
C. W. Goodlove 24.75
W.H.Lovell..._...............fi . do ... 30. 00
R. M. Towson. 26.20
A. M. Walker. . 10. 50

‘ D. C. Harrison . 42. 50
! R. M. Towson. 189.25
- W, H. Lovell.. 24.90
| A. M. Walker. 27.20
F.P. Metzger 33.75
W. L. Miller . 93. 56
W. M. Crim. . 12,85
J. W. Thom. 5.25
H.B. Blair.. 28.85
A M. Jackson . 6. 45
L. B. Wickersham - --..oovovoen|eae. - (1 ..... 25, 00
John W, Price... 30. 00
i C.G. I}{amllton - 53.26
E. A. Hagerty .. R, 11. 60
M. Hackets . | Fraveling expenses 25,15
H. B. Blair . ‘ Field expenses . 228. 55
E. M. Blachly | Traveling exp?uses . 7.25
% 1~é %ook ..... Lo do. ... .. . 16. 4(2)

5 arnard .. ...l .- . 75. 4
W. C. Frye. - Services .. .. 29. 35
M, Hackett ‘ Field expenses 281.35
{;I C. Iliarlémr( . do...l. 411. 5(2)
L. Baldwin, JI‘ - 136. 8
...... do....... } Traveling expenses. . 84.85
E. M. Searle. s Services ..o looloL 2. 90
Isaac Crump.. ..i Forage of stock. 66. 00
Louis Nell.__. ’ Field expenses . 246. 62
Thomas Gwyn....... ..l Traveling expenses 18.02
Robert H. Partridge . } ...... do..... 34,30
Geo. H. McKeehan - . 4.80
er ontfredy.........._..j......do._...._... 27.35

M. Hackott ........ jold expenses ... 84.10
Henry Ulke, jr. -| Traveling expenses. . 24. 55
W.F. Fling........ Forage of stock...... 12. 60
{gﬂg g Partridge. ..| Fiel 1expemes 162. 63
ry [ do............_. 01,7

...... 1 Traveling expenses. ... 26.47
..................... ..; Services, December, 1891 . 46.45
Albert. L Montfredy. § [ S 50. 00
Robert H. Partridge . . . 60. 00
Pay ol :1[ gg; %g

BN , 953,

. 2, 046. 70
. 741. 30
J 372.20
Louis Nell._................|e..ocdooaaooo 168. 50
C. G. Hamilton. .. ..| Forage of stock. 94. 00
%ez. ’J\.‘. H:;lwkins ..... .| Services, December, 1891 134.80

. C. Washington,ir..... ... . |...... ool 101. 10

| B. C. Washington, jr . ..1 Traveling expenscs . 44.70
' Edward Kiibel....._. -.| Field expenses .... 12,66
| Robert H. Partridge.................. o ..o 80. 00
" Louis Nell..._....._. R 27.25
1 C.G.VanHook...................... [S (SO 27.77
Louis Nell__.. . 127,75
80 | X Hackett .10 o o] ek Q0 cennmermimee 5.5
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Date. | Voucher. To whom paid. For what paid. Amount.
1891.

Dee. 31 81 | Louis Nell...... e iemeennanaas Field expenses -...oeveeens . $83. 80

31 82 | Geo. T. Hawkins ....... ... ... do. ..ol . 238.85
31 83 |- do .. Traveling expenses . 46.45
31 84 | Thomas Gwyn........_...._.... Services ... .......... 12.42
31 85 | J.H. Hagerty.. .. ............. ... do. 10. 16
31 86 | W.T. Walker ..........co.o.ooifiaaan. do . 36. 29
31 87 ) Geo.Unsell.. ... | ... do . 36.13
31 88 | R.C. Hemphill ..............._. Storage ... 3. 60
31 89 | Isauc Crump «..o.ooeeinniaoo. Forage of stock .....,. . 66. 00
31 90 | G.W.Shuler .....coecuvena... Freight and storage ... ...ooeaoon. 9.54
013 - 12,553, 07

1892, =
Jan. 7 1| L. W.Sherman....,.c.cceeuvenn.. Pencil sharpener _..............._. 1,50
12 2 | Louis Nell.. ..| Field expenses....... ... 145,73
12 3. do oo do ... . 172. 66
12 4 | N.B. Dunn .- .| Forage of stock . 127.30
12 5| W.F.Fling........o.oooiiiii]annn. do . . 38.52
12 6 | R. R. Skees . .| Storage .- 8.00
12 7| J.H.Hagerty. ................. Forage of stock.._... . 41.59
13 8 | F.T.Hagerty................... Services ........co..... cenl - 30.00
13 9 L M. Buell.._.. ... 0L L do ..ol .- 38.00
13 10 [ JMLyle ..o iiiiiaiiaa Forage of stock........ .. 8.45
14 11 | P.H. Christie........coeennnnns Traveling expenses. . .- 35,26
14 12 | Jobn W. Price.................. Forage of stock...... 30. 00
21 13 [ Louis Nell...................... Field expenses ...... 16.77
22 14 | J.R. Bredin ............... N ' (R, aa. 5.00
25 15§ W. A Pelat................ .| Storage................ . 15.00
28 16 | L M. Buell............... .| Traveling expenses. . - 7.18
30 17 ol .| Services, January, 1892 749. 40
30 R R do 376. 40
30 2,333. 80
30 1,923.30
30 1,671.70
7,775. 56
Feb., 2 1 | Robert H. Partridge Services, Janvary, 1892 ..._........ 60. 00
4 2 | Isaac Crump ............ _| Forage of stock ......... . 66. 00
4 3| W.F.Fling ... ... i 1o R 42,00
4 4| €. G Hamilten. ... 000 1100 Ao ool .. 94.00
5 5 | Robert H. Partridge Field expenses._........ o 57.94
6 6| HOB.Blair...................... Services _............ . 65.93
8 7| N.B.Dunn .............. .| Forage of stock........ .. 162, 00
8 8|J MLyle ooeevnnanaa. .| Forage of stock, etc ... 28.25
11 9| J.H. Ha(rerty ...... B Forage of stock ....... 75.00
11 10 | Geo. F. Wightman. -| Services, January, 1892 .. 75. 00
13 11 | J.M. Gibson _.._. -| Forage of stock ......... 36. 90
29 12 | H. M. Wilson . _.......... Traveling expenses. ..... 34.10
29 13 e j Services, February, 1892 . 2,167, 40
29 14 do ... do 1,803. 40
29 15 1, 699. 00
29 16 701. 20
29 17 . 247,00
29 18 g .do .- 60. 00
29 19 | Tsaac Crump Torage of stock...... ... 66. 00
29 20 | C.G. Hamilton..................[...... A0 ool .. 94. 00
29 21 | J.H. Hagerty.......cooveaveniaaliian., @O e 75. 00
Total coooveniiea o \ ..................................... 7,710.12
Mar. 5 1| H.L.Baldwin, jr................ } Traveling expenses................ 49.20
5 2 | Judson D. Lincoln....... e do . o.oeiiiial .. 9.25
5 3| A.B.Searle..............o..oedO i iall L 9.75
7 4/ N.B.Dunn .....................| Forage of stock...... 159. 67
7 5| W.F.Fling e (e 42. 00
7 9 | John W, Price............. Y DY [ S .. 47.58
9 7 | H. L. Baldwin, jr........... R ield expenses..... . 55.73
10 8 | Geo. F. nghtman ......... - rices ... .- 18.00
16 9 | H. L. Baldwin, j ' . 65. 60
24 10 |. T S [ 91.75
24 11 .. 60. 95
24 12 N dO .- 43.70
24 13 | P. H. Christie .. Heaeenn do . 71.43
31 14 | A.J. Shuford.... .- Storage. . 15. 00
31 15 | H. L. Baldwin, jr .......... Services, March, 1892 . 153.30
31 16 | Robert H. Partridge....... . do .. 60. 00
31 17 | A M. Walker.............. ....do. . 30. 97
31 18 [ A.B.Searle................ o.do . 85.20
31 19 i R . 71.50
31 20 | 264. 00
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Date. | Voucher. To whom paid. For what paid. Amount,
1892.

Mar. 31 21 $749. 40
31 22 1, 662. 95
31 23 1,939. 02
31 24 1, 354. 68
31 25 | R.R. Sk(’eﬁ & Son 9. 00
31 26 | Isaac Crump ....._.. ..| Forage of stock.. 66. 00
31 27 | H. L. Baldwin, jr................ Field expenses 71.25

Total. ... oo e 7,262.88

Apr. 1 1{C.G.Hamilton...... ........... Forage and storage -............... 94. 00

1 21 J.H. Hagerty ........ .. Forage.. .. ... ... 75.00
12 3 | Robert H. Partridge . .| Field expenses.. ... ... ... . 48.75
12 4 I N.B.Dunn........... .| Forage of stock. . .- 117. 00
12 5| W Fling .................o._.|[...... do...... . 42.00
12 6 | G. W.Shuler. . 6.00
12 T CV.Voils.._.._......_._......l..... A0 e 6,00
12 8! R.C.Hemphill.... . ... . . 0. ..do. oo 9. 00
12 9 B CWills............ o feeaiidO 20,70
14 10 | H. L. Baldwin, jr..... .| Field expenses. .......cooonuoiinn. 91,30
15 1 ... .| Traveling expenses................ 169. 60
i5 12 | Pay x‘ou Services ... .. ...o.ioio.. 49.38
25 13 | T.C. McDaniel.. .. . ... .. AZO - oo e e 10. 00
30 14 ..{ Services, April, 1892.. ... ........ 725.20
30 15 foeeedo O e 255. 50
30 16 |.oo.ado oo eeeeeidO .. 1,488.40
30 B 3 S o U PR s {+ S 1, 950. 66
30 18 do . ..ooooieeeaido o 1,109. 97
30 19 | Robt. H. Partridge ..............feo ..i@0 coooiiiiiiiiiin e 60. 00
30 20 | H M. Wilson . ........_.. Traveling expenses................ 24.30
30 21 | C.G.Hamilton..... Forage of stock and storag . 96. 85
30 22 | J.H.Hagerty ............ .| Foragoe of stock..........0......._. 70. 00
Total oo e et 6, 519. 61

May 3 1| games S. Topham.. .. ... ... ... Field material .............. .. ... 19. 50
4 2 | Robert H. Partridge ..... Field expenses .......cocooeevennne. 110.55
5 3| B.B.Chase ... ife.aa.. do ol 3.00
6 4 | Isaac Crump............. .| Forage of stock...... - 66.00
9 5 | Robert H. Partridge ..... Traveling expenses. . 9.45
12 6| W.F. Fling.. .| Forage of stock...... . 42.00
25 7| N.B.Dann LT JN [ . 117. 00
31 8 | A.J. Bradfield ..__..__._. I do ... . 25.74
31 9 | Robert H. Partridge ..... . 60. 00
31 10! F.P. Metzger....... ... [ DU do ooeiiiial.. - 54.40
31 11 | Judson D. Lincoln.._.._.....__j...... e 71. 60
31 12 749. 60
31 13 264. 00
31 14 1, 166. 60
31 15 894. 60
31 16 1, 920. 00
31 17 655. 60
6, 229. 64

June 1 1 94. 00
2 2 . . 30.76
9 3 | Robert H. Partridge .| Field expenses ........ 138.15
13 4 | Isaac Cramp.....o.ooo.ooo ... Forage of stock...... .. 66. 00
15 5| J. H.Hagerty ..o ... do....oooallt. - 75.00
15 6| N.B.Dunn ..ooooennooi i [ - 117.00
15 7 | P.H. Christie................... Traveling expenses...... . 34.39
20 8 | H.M. Wilson .....oooooiiiiiaoan (5 s . 67.81
21 9 | Edward Kiibel.................. Material and repairs... - 99. 70
30 10 | G.L.Johnson................... Services, June, 1892. ... . 74.20
30 11 | Hersey Munroe................. d . 98. 90
30 12 | Robert H. Partridge. .. . - 60. 00
30 13 | E. C. Wills 18.00
30 14 | N. B.Dunn 117.00
30 15 ! R. R. Skees & So: 9.00
30 16 | R. C. Hemphill.... 9.00
30 17 | C. V. Voils.... 6.00
30 18 6. 00
30 19 94.00
30 20 66. 00
30 21 75. 00
30 22 263. 70
36 23 189. 60
30 24 305. 00
30 25 291.70
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Voucher. To whom paid. For what paid. Amount.
26 | Payrolle. i ociiiiniainnanoaan Services, June, 1892 . ......... $274. 30
27 | AL J Shuford ................... Storage ............. 15. 00
28 | A. K. Murlin -| Traveling expenses 2.25
29 | 8. L. Moore ....... - Storage........ 14.00
30 - Traveling expenses 9.55
31 Services, June, 1892 ......_. 2,047.10

, 32 do 1,397.10
33 733.50
34 560. 40
35 - 255. 50
36 | J.d. Lafargne ..... Storage .............. 12. 00
37 | W.A.Brent ... ...l Forage of stock............ 46,00
38 | Hersey Muntoe. ... Field expenses. .........._. 3.50
39 | Robert H. Partridge -.......oc..|c.o... do oo 151. 88
40 ! T.C.McDaniel... ... ... ... 2 e . 5.00
ALV W HilLe oo L 42. 00

Total .. .. ..o ool ‘ ..................................... 7,974.99

Abstract of disbursements made by James W. Spencer, special disburs'ing agent, U, S.

Geological Swurvey, during the fiscal year 1891-°92.

1891.
July 17

Will'\rd D.Johnson............. Traveling expenses
...... Tield expenses. .

C.C. Baqs 1 P B (S
Robt. A, Farwer.. -. cdo oo

Paul Holman....._. - 0 e

H. E. Clermont Feusier. do L

E. M. Douglas ........ cdo e
do

A.F. Dunnington . P
A.P.Davis.. ... do
C.Becker . _..... -..| Ficld supplies............_.
Jas. S. Topham. .. .__ .. do vl
The Coﬂm & Northrop Co. 8 i o1

Chas. merod .- O e
W. F. Flournoy..... O
Frank Frates... . ..

C. ¥F. Francisco
Albanv Hotel...
A.F. Terrlll ...... R
John R. Brennan. ceeeO il
W.B.Pullin.... - e

AN Johmson. ... coeviinninii i feeaeea@0 Ll
Dan Ferguson .................. lransportatlon ......
Fauth & Co. .. -..| Instruments. ... ........
J.8.3. Lillie. . _..... . Repairs .............
Olcese & Garribaldi e Forage .oococeoeenunioo.
David . Long......ooooooiiiii il do .

Stevons & Derby .cooeveeeooo .. Subs 1 ......
Redlck H.McKee...............I Ficldexpenses ............
Perry Fuller. ........ooooooi Ll A0 v
Alex, C. Barclay . ................o.. e
E.T. Perkms | el

A ¥, Dunnmgton ..... ..do. ..

H. E. Clermont Feu
S.H.Pullin._.......
Sehwartz & Raas. -| Field supplies .................
D.N.Johnson..... | Forage.. ...l
Daniel Nevitt..... oo 8 istence .....c.............
Hotel Templeton - - do e
Hammond & Bates.. R e
Coffin & Seeton....... . e

H. E. Clermont Fensier.........[...... do .o
R.H. Chapman ... ; el
Nichols & Yager.. .. Ao e
‘Wm. H. Herron ... - L
R. 0. Gordon.... o i
E.M. Douglas .. do
Perry Fuller..

25.25
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Date. } Voucher.

To whom paid. For what paid. Amount.
New Alamo Hotel ... . Subsistence....caaa.. . *18.75
Da,mel Nevitt . d 3.00
............................ 4.50
A. H ’l‘hompson Traveling expenses. . 91. 22
S. C. Crawshaw . Subsistence.......... 32,50
Elliott & Co «ooeevooiiiiiii]eecidoonn o 95.18
Clark Bros...... ..............feoi.doeeao.s. 14.10
Walt M. Priest ... 16. 50
William Spielman - .............| Forage...... 12.50
R.P.Conant..._... 29,24
...... do ..... 19.07
E.A.Palm.... 6.43
Holcomb & Whit 18.48
S. C. Gallup.-........ 4,00
Qverpick Bros 85.25
J.E. Wilson ..... 7.40
A.F.Dunnington. . 56. 60
! Redick H. McKee.... 21. 05
H. E. Clemont Feusier - 65. 20
C. H.Pitch.......__.. 57.31
Stuart P. Johnson ... 14.24
T. E. Grafton ... 29.90
R.B.Marshall ............._.........do....... 60. 46
Stevenson Bros Field supphes 121.32
...... do ....... ‘Fora e....... 25. 00
‘W, J. Hales . 225. 00
Payroll... .. 290. 60
...... do ... 747.49
...... do 735. 42
...... do ......... 235. 80
R. H. Chapman . 134. 80
H. H. Hackett. 54. 25
S. McDowell. . Forage.-.... 300. 00
E. A. Stuart - -.| Subsistence.......... 279. 80
Pay roll . -1 Services, July, 1801 . 301. 60
do ; do -- 240. 00
374. 80
105. 60
165. 80
258. 50
328.83
224. 20
309. 20
251.10
144.20
290. 60
256, 10
319.00
352.90
257.90
. 262. 90
James J Shumway 50. 00
R. U. Goode....... 210. 60
Chas. Coffle ... 20. 00
Sparks Bros ... Transportation . 1,150. 00
Robert A. Farmer. Field expenses. . 55.12
Morris Bien .......cevivincnoifeannn do......... 75.22
...... do....... 17.25
C.H.S8tone......................f.....do......... 36.85
Pay roll ......._.. %ervwes, July, 18 98,71
John D. Paulsen Transportation ... 14.49
R. G. 8. Facio . Field expenses.... 23. 00
Payroli........... Services, July, 1891 653. 90
John M. C.Patton .......... .. |...... do ... 6.77
Coftin & Secton ..._._...........| Yorage.......... 32.07
Panl Holman ... 96. 40
R.U.Goode-..................|c...do ... . 51.75
W. H. Cadwell . . 56. 30
R.G. 8. Facio . ............ . 27.00
H. E. Clermont Fer sier, jr ._....[......do........... 25, 00
Thomas S.Clark......._... Traveling expenses. 12. 50
Pay roll _._..... Services, July, 1891 . 159. 20
E.W.Reld..... ... aooidoiiiiieaen R 11.61
W.F.Borders. 40, 50
PerryFuller..._...............|......do......... 7.00
Reddick H McKee. . 41.30
A.F.Dunnington ..........._..|......do......... . 57.65
R.B.Marshall ... ... ... ..doeei i 57,34
B ] ) 14, 490, 65
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Abstract of disbursements made by James W. Spencer, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY-—Continued.

Date. | Voucher. To whom paid. For what paid. Amount.
1891 :

Aug. 5 1| A.H. Thompson .. ..| Traveling expenses.......... $115.35
5 2 | Pay roll, Tweedy.. .1 Services, July, 1891 . 331. 60
5 3 | Pay roll, Trowbndge ........... 5 o 290, 00
5 4| Ja8. T StOrTS ovuvvenennonneaes ceecdoceiooeonnn e 17.74

12 5 | Jas. W. Spencer.: .| Traveling expenses. ............... 35.53
20 6| E. Holeka,mp ..... Field supplies.... 74.85
20 7 ) E.M.Douglass ... --.] Field expenses - 48.14
20 - I P do..iiinannnn. . 34.12
20 9. ..... do............. 83.35
20 10 { Jeremiah Ahern.. 43.85
20 11 | J. B. Lippincott...... 32.77
20 12 | Williard D. Johnson.. 95.75
20 13 | William S. Post....... 103. 20
20 14 | Charles ¥. Urquhart.. 184.88
20 15 | H.S. Wallace....... 18.50
20 16 | Frank Tweedy .- 69. 15
20 17 | C. H. Stone ....... 18.79
20 18 | A.P. Davis. 79.07
20 19 | C.H. Fitch ..... 83. 50
20 20 | R.C. McKinney .... 144 30
20 21 | C.C. Bassett...... 25.70
20 22 | Alex C. Barclay ...- 98.75
20 23 | Stuart P. Johnson 51.89
20 24 | C.P. McCary ....... 4.50
20 25 | W.T. Griswold... 41,37
20 26 | Sparks Bros........ 28.40
20 27 | Robert A. Farmer 60,13
20 28 | R.G. 8. Facio....... 23.00
20 29 | John Stromberg .. 19.40
20 30 | E.T. Perkins, jr .- 38.30
20 31 | Perry Fuller ..... 22.50
20 32 | Morris Bien ........ 119. 60
20 33 | Mrs. A. L. Gooding . 10. 00
20 34 | J. W.Green....... 85.00
20 35 | Flounoy Bros. 109. 05
20 36 | W. A, Morrow .. 27.50
20 37 | The Denver T'ra 20. 00
house Co.
20 38 | Willard D.Johnson............. 168. 50
20 39 | John Moloney ...- . 3150
20 40 | E.E.Mudd ..... 4.00
21 41 | J. W.Heather -...ocoeemienaeant Subsistence.....c...ovea... 10.00
21 42 | Robt. A, Farmer .. .--..| Field expenses......-...... 70.14
21 43 | E. M. Douglass ... PR S & T 25. 60
21 44 | Reddick H. McKee .......... ce0 e 31.65
21 45 | H. E. Clermont Feusier . ¢ 43,00
24 46 | Reddick H. McKee ............. P U R, 29.72
24 47 | EE M. Douglass -« cvvemeva canmronjoeaee 0 coiiiiiiie e 54.83
24 48 |...--. do .. .o el 49.95
24 49 | R.C. McKinney «c.oomvvvenennaaliiiin e 44.58
24 50 | E.T. Perkins, Jr-uoacacmuacmas]oaaas e 35.75
24 51 | R-B. Marshall- - -«owoooiooeoiooain e 56. 36
24 52 | Coxhead & Harrel - N e 49.50
24 53 | H.J. Nichols ........... . 134.06
24 54 | Hardin Campbell & Co ) 0. .- 10. 50
24 55 | Isaac Engle ............. --.| Transpo: n .. .. . 65. 00
25 56 | Rudolph Pollitz ................ Subsistence......co.oo.ooo - 9.00
26 57 | T.E. Grafton ................... Field expenses «...--.... . 16.80
26 58 | A.F. Dunnington. d 63. 05
26 59 | Wm. H. Herron . - 51.26
26 60 | S.B. Smith.. . 3,10
26 6l 4...... do....... . 5.40
26 62 | O.T. Triplett ... 23,00
26 63 | 8.C.Crawshaw . 5,00
26 64 | Overpeck Bros.................. Ficld supphes ......... 16.75
26 65| J.P. Waldron................... Forage .oceeneooen ceenns 41.00
26 66 | E. Holekamp ..........oo.ooo]oas do weveninaanaas 76. 85
26 67| E. A Palm...coooooen il s 8.00
26 68 | R.P.Conant--.ovnrooesoninoadoni@0 oo oaneananns 11.17
26 69 | H.S. Ballou. | Subsistence. .. .......... 20.00
26 70 C 8. Minor. . ccoveviene i il 13. 50
26 71 | ‘Walt M. Priest. 12.75
26 72 | R. H. Chapman . - 30.25
26 73 | R.H.Stewart...................| Subsistence................ 41.62
26 74| 8.C. Gallup.....................| Field expenses --.---.... 1.50
26 75 | W.T.Griswold . ... .oorvenoo it (5 10 53.42
26 76 | Younger & Roberts.............] Forage .. ...........c.... 18.00
28 77 ) Paul Holman ........_.......... Field expenses 74.97
28 78 | Alex McPhail ........cooooaas Subsistence ..... 14. 50
28 79 | W.E Matthews..ocvemeeveernenafoannn [ e 13.50




MCCHESNEY. ]

THE HEADS OF DIVISIONS.

225

Abstract of disbursements made by James W. Spencer, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY-—Continued

Date. ‘ Voucher.

To whom paid.

I

1891, |

Aug. 28 r 80
28 | 81
26 ‘ 82
28 83
28 81
31 85
25 86
25 87
28
26
31
31
31
31
31
?
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31 :
31 116
31 117
31 118
31 119

Sept. 7 1
12 2
12 3
12 4
12 5
12 6
12 7
12 8
12 9
12 10
12 11
12 12
12 13
12 14
12 15
12 16
12 17
12 18
12 19
12 20
12 21
12 22
12 23
12 24
12 25
12 26
12 27
12 28
12 29
12 30
12 31
12 32
12 33
12 34
12 35
12 36
12

13 GEOL

Geo. Morrisson
John D. Paulsen . .
A. H. Thompson ..
Robert A. Farmer.
Fred Bartles. ...
Morris Bien...
R.U.Goode...
Pay roll.....
do

E. M. Douglass. e

P. V. S. Bartlett...
J. M. Dikeman .
H. H. Hackett.....

Total

A H. Thompson
J.C. Foulks..

Willard D. Johnson
Morris Bien
R.O.Gordon..
H. S. Wallace .
Wm. H. Herro
Perry Fuller..

Charles T. Urqul
Robert A. Farmer .

Frank Tweedy .
R.B. Marshall .
E. MdDou(rlaa
E. T. Perkins, jr.
R.H. Chapman R
C. C. Bassett ..
Wm. H. Otis

H.E. Clermnnt Feusier

Reddlck H. McKeo.
Jeremiah Ahern...
J. B. Lippincott .
A.P.Davis
R. C. Mc¢Kinney.
. Holekamp

Buford & George Imp Co

Elliott & Co
E.E. Burgess .
A. H. Huston .
S.Ecker........
Fred. A. Schmidt
Jackson & Co......

15

Willard D. Johnson

For what paid. Amount.

Subsistence................o....... $45. 00

....... Transportation .. ......_... 50. 00
....... Traveling expenses..._... 152, 85
....... Field expenses.... .. ... 58, 80
......... Transportation ... ... 40.00
......... Field expenses.........._.. 60. 62
......... 210. 60

Services, August 1, 1891 .
do
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Abstract of disbursements made by James W. Spencer, etc.—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY —Continued.

Dat.

©.

1891.

Sept.

Oct.

12
12
12
12

I R S R S TS R S S S N RS Y R T RS R N A RO R R 3 BT

QR T U1 O1 DY T N T T 1 T N S

i Voucher.

..do
H'S. Wallace .
Payroil.......
Jas. W. Spencer

Servmes,
-do

. g
P.V.S. Bartlett...........
Frank E.Gove............
Wm. B.Lane...........
John D, Paulsen.... ...
Moore & Peak ...._. ..
Robert Flourmann
The Denver Transit and Ware-

house Co.

Albany Hotel....... et
Wm. Crout . .........oo.. .
Spielman Brothers...... .
E. Holekamp ........... Field suppheq ......
Thomas 8. Clark........ Travelmg expenses.
R.B.Marshall_......... ... . j...... [: L

P.V. S Bartlett.

AT Dunnmgton ......... IR DU do..arinnann
Morris Bien . ............. . .
Cyrus C. Babb codo....

A.H. Thompson........... . ’I‘ravehnr;evpenqes ......

To whom paid. For what paid. Amount.
W.B.Pullen......_............. $21. 42
John C. Brunner............ .. 26.25
Coxhead & Horrel........... 7.50
D%nver Transit and Warehouse 20. 00

Jo.,
J.H. Flemister ................. Transportation ........ ... ....... 10. 00
Schwartz & Raas . Subsistence........... 103.15
Guy H.Nichols.............. . j... .. (4 SO 22.35
. Goode.... Traveling expenses. . 90.35
A.B. Thompson._.......... [ P do....._......... 132. 00
Reddick H. McKee . Field expenses. . 32.17
Stuart P. Johmson ... ... .|..-.an do......._....... 159.19
Sep. Ackerman ... Services,July 1,1891............... 12.00
J. L. Barnes & Co. Forage................ 17.25
Brumer & Head . ............ .o fooan.. do............. 9.56
John Vantigue . . Fleld OXpenses. ..... 15.00
Alex. C. Barelay ...............|...--. do. ..ol 192,18
John McConn . . Traveling expenses. 63.70
Frank E,Gove.eeaeroeeae o] ienna do............. 44.85
Albany Hotel . . .| Subsistence. . 18.00
Wm. H. Otis.eee oo oo TField expenses 6. 00
E.M. Douglas ) do ...l 39.34
..| Traveling expenses..... 46. 30
.| Services, September, 1891 .
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Date. |

S U

1891.

Oct.

€O LV U SR W UL SR T LN O Y ST A T en

|

Voucher.

To whom paid. For what paid. Amount.

45 { H. E. Clermont Feusier......... Field expenses .......ocevemoen... $61. 35
46 | Perry Fuller ................coifeeccndovennn il 24,50
47 | Robt. A. Farmer 49. 55
..do 42.38
[ L UMY (RRPRPPU [ S 50,05
50 | Re.B.Marshall ...........o...ofeeeneidOonnnai i 49. 90
51 | Frank Tweedy e 85. 57
52 | Stuart P.Johnson . ... .. ....ifeeiidOo il 74. 40
53 ...... 1 1 NS (RPN {1 DU 28. 00
54 | R.O.Gordon.._.._.....o.oeeii|eeeodO i 237. 97
551 W.E. Wagner............ooooo|eeenndoonneaoa oL 10. 00
56 | Moore & Peak.. ... ... ... lccodoaaaiiioililL 26. 49
57 | W.M. Walker.... ... ... ..coii|eeceec@0cnenonniiiian. 7.50
58 1 0.G. Triplett..............ooo|ioaoido el lll 22.00
59 | Wm. H.Otis . ... hoiiiido oo 15.00
60 | William H. Cadwell ............i @0 cimeiriiaan i, 30,98
61 | Payroll (Post) ..oonvo oot Servwes September, 1891 . 207. 80
62 | Morris Bien ....... ... ... ... Field expenses............. 247.75
63 1. ...do ...l {11 S 230. 95
64 | R.C McKinney - 146. 05
65 |.....do a0 e 91, 68
66 | R. H. Ch.xpman o 49.50
67 | J. M. Dikeman. . ...l 0 ool 34. 50
68 | A.F.Dunnington.............o ...do .ol 158.15
69 | Jeremiah Ahern.... ... ... ..l .. .do..eiiiiaaaa. 59. 35
76 | H. E. Clermont Feusier........ .l ... doeoccaee i 46.95
2 S P U G FORPRRIY ¢ (s SO 22. 00
72 1 R.B. Marihall ________ 6. 20
73 | E.T. Perkins, Jl‘ ............. 59. 50
T4 | AP Davis ... ..o dO 178.55
75 { William S.Post. ... .. ioeiii i dO i e 334.50
76 | T.E.Grafton ..._.... ... ..c.cofiiiiidO ool 21.10
77 | Paul Holman . ... .. .oooiiioeooodo oo 51.85
78 | R.U. (100(19 ................. 25.50
b I (RN ; U S ) (RPN o ¢ J S 47.10
80 | H.8. \Valla( € s 24,25
81 | Hardin, Campbell & Co. 57.75
82 | Cyrus CBabb ... I e LI 26. 00
83 | EEM.Douglas. ... oo @O i 52.98
84 Perry Fuller............oooooodo el 78.71
85 | Wm.P. Trowbridge, jro....oo.ooiiiii d0oeeeeaaa 81.30
86 | Alex C. Barclay....... P P 7 Y 28.18
87 | A.H. Thompson .. -..| Traveling expenses ............ 93.00
88 | Payroll........... .{ Services, %eptember 1891...... 756. 40
89 | Jas. W.Spencer. .. --| Traveling expenses............ 82.30
90 [ Wm.B. Lane........ ..| Services, October, 1891 .. ..... 16.09
91 ! E.M. DOll"‘LlS ....... ..| Field expenses..._.._........ 92. 86
92 ...o..do ... -| Traveling expenses 110. 20
92 Wlll’u‘d D. Johnson. fit 132. 05
94| C.C. Bassett R 57.00
95 f«.....do._..... 146. 82
96 MOI‘I‘]S Bien......... 238,05
97 | Redick H. MoKee 63.34
98 | R.H. Chapman ... 35.95
99 | A.F. Dunnington 39.15
100 |......do oeee el 105. 60
i01 | H.E. Clemont Feusier 72.00
102 | J. B, Lippincott....... 75,57
103 | C.H. Stone.......... 14.47
104 | H.S. Wallace ....... 28.45
105 | C.H. Fltch .......... 83.08
L1720 DR s 146. 89
107 | Robt. A Farmer . 59. 50
108 | Robt. A. Farmer...... 59,95
109 | Stuart P. Johnson .... 101. 00
110 | Chas. F. Urquhart .... 160. 70
111 | P. V. S. Bartlett......... 69. 47
112 | Wm. H, Herron..._... 40.00
113 | T.E. Grafton ......... 71.30
114 | R.C. McKmney ....... 63.19
115 ¢ Pay r011 . 379.80

116 |...... 60.
UT |oeeeen do i 159.20
118 |...... do .. 290. 60
119 ...... do.........o.... 357,90
120 |...... Aol 115. 80
121 ... do. ol 239. 20
122 .. ... (& 0 257. 90
123 f...... do.. ...l 184. 20
124 |...... 15 249, 68
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Abstract of disbursements made by James W, Spencer, e¢tc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY—Continued.

Date. {Voucher. To whom paid. For what paid. Amount.
1891. 7

. 2 125 | Pa; roll ........................ 502, 80
Oct 5 16 | ) ool s, 60
27 i27 | C.C. Bassett ........ 117. 90
27 128 | C.H.Stone ...___........... 84,20
27 129 | E.M.Douglas............... 168. 50
27 130 | R.U.Goode................. 210. 60
27 131 | A.H. Thompson ........._.. 252.70
27 152 | Jas. W, Spencer............. 151. GO
27 133 | L.C. Woodbury........_.... 29. 03
27 134 | E.R.Xindle . . 21.77
28 135 | W.L. Kuyl\enddll 16. 00
28 136 | C. M. Round ........ 17.50
28 137 | H.J. Nichols ............... 31.68
28 138 | Wm. Curtis...._........ ... 11.25
28 139 | J.P. Waldron............... 23. 65
28 140 | C. E. Hutchinson............ 16.07
28 141 | Jackson & Co............... 32.20
28 142 | O'Neill & Co..oooveoeen ... 31.76
28 143 | ¥Fred Waddleton........_._..... 7.00
28 144 | Mrs, L. K. Rudolph . 10. 50
28 145 | Nils A. Bengson_......._... 7.00
28 146 | Krakaner. Zork & Moye 7.96
28 147 | W.H.Shelton............... 28.15
28 148 W.K.Fager.................... 4.50
28 149 [ D.B.Hervey.....o....o......... 5.00
28 150 | C.J. Hogerson . 7.00
28 151 | J.F.Brown.. 23.46
28 152 | James B. Lambie. 7.28
20 153 | Edwin Sherman ................ 50. 00
29 154 | Charles Schwartz............... 50. 00
29 155 | Louis Schwartz................. 50. 00
29 156 | HLT.Davis..................... 55. 00
29 157 | S.8. Hooper «....oovveiianniaa. 50. 00
29 158 | J. M. Dikeman.................. 75.00
29 159 | R.B.Marshall . ... ............. 101.10
29 160 | A.F.Dunington ................ 151. 60
29 161 | Payroll... ..., 370. 00
29 162 |...... 5 £ 528.14
31 163 | 'W. T. Griswold 30. 00
31 164 | C.W. Lakb ..... 19.50
31 165 |......do ........ 16. 50
31 166 | Jas. W Spencer................. 39. 85
Total ... ..... ..., 18, 822. 36
Nov. 7 1! A.H. Thompson ................ Traveiing expenses................ 236. 90
18 2| Payroll. ... oLl Services, October, 1891 ...._... 290. 00
18 3 do do 226, 60
18 4 (. 743.16
18 51. 329. 80
18 6 344. 80
18 7 \Vlllard D.Johnson. ...........|oao.-. 168. 50
18 8 | H. K. Clermont Feusier 101.10
18 9| Thos. F.Smith.............. 50. 00
18 10 Cyrus C.Babb . 60. 00
18 11 ).....do........ 133. 00
18 12 [...... do ........ 135. 50
18 13 | Frank Tweedy 51.95
18 14 | A.P. Davis..__ 52.95
18 15 | J. B. Lippincott 60.09
18 16 | R. H. Chapman. 72.90
18 17 | H. E. Clermont 58.06
18 18 10. 00
18 19 31.85
18 20 35.70
18 15,65
18 2. 40
18 86.24
18 107. 55
18 Wlllard D. Johnson. 130. 00
18 26 | E.T. Perkms jr.... 28.85
18 27 [eeecdo e 103. 20
18 28 | W.'T, Grlswold 71.96
18 29 |...... do........ 90. 96
18 30 | C.H.Fitch..... 22. 63
18 31 | Alex. C.Barclay . 92.15
18 32 | E.M. Douglas. . 4. 41
18 33 |aaano. do........ 230. 15
18 34 | T.E.Grafton.......cooveenveenn. 69.70
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Abstract of disbursements made by James W. Spencer, etc.—Continued.

APPROPRIATION FOR U. §. GEOLOGICAL SURVEY-—Continued.

Date. | Voucher. To whom paid. i For what paid. Amount.
1891 }

Nov. 18 35 | W, T.Griswold scvnnuverinnnnn.. I Traveling expenses................ $24.25
18 36 | AAH.Vail ............ .| Forage .. ... ...l 17.54
18 37 | Stevenson Brothers... -} Field supplies ..................... 67.32
18 58 Occldenml Hotel...... Subsistence........... ...l 9.75
18 39 (. ..dO |l doweo 49. 00
18 40 | M. Schlller & Son..... .do. . 82,09
19 41 | H.S.Ballou......... _.do . 60. 40
19 42 | J.D. Babcock & Co . do... 42, 60
19 43 [...... do ............. L - 83.00
19 44 | M. Aberle .......... 5 48.00
19 45 | McKay & McLean. . O e 54. 50
19 46 | Geo. Morrison ...... R 6.00
19 47 |oee-nn O i N U R 103. 14
19 48 |...... L P 5 L 69.37
19 49 | J.P. Marks......._..... . ’l‘mmportatmn . 45. 00
19! 50 ... 0 e g 77.70
19 | 51 | Geo. TS(‘hlI‘gl ......... -| Field expenses v 23.00
19 52 | Morton Witt ......... P 11 R 37.75
19 53 | CH.Sharp..._.... ... ........|..._.. d ......... - 79.76
19 | 54 | Joseph Veltmann.... .. Field supplies .. ... . 77.80
19 4 55 | E. Holekamp .._........ cedoils . 171. 95
19 56 | Miner & Miner .do . 60. 40
19 57 | J.House.. .do 30. 05
19 658 | E. A Stua .do. 169. 80
19 59 | E.E.Burgess .. .....oooiineneaafiio do . 51.63
19 60 | C. E. Hutchinson ..._... - © .. 9.86
19 61 | H. Lippoldt S 0... 26, 50
19 62 | J.P. Chinn O 19,50
19 B do el 22.95
19| 64| Coftin & Seeton._....... ... .|... .. do 253. 50
197 65! Denver Transit and Warehouse | Storage..........cooooeeiaiaaon. 20. 00
19| 66 | C.Jacobs ...l i (o TN 29.33
19 Services.............. 29. 33
19 .| Services, October, 1891 .. 12, 00
19 -1 Services, November, 1891.. 27.00
19 Services, September, 1891 . . 50,00
20 Services, October ... .. . 211.10
21 d Services, November. 49.98
21 73 | E. M. Douglas Traveling expenses. 60. 00
21 74 | Frank Tweedy . d . 87.35
21 75 | H.8. Wallace ........... . - e 29, 25
21 76 | R.U.Goode............. [ 162. 30
21 77 1. do. ...l -| Pasturage .......... 2.75
21 78 | Frank Tweedy.......... Field exXpenses. «ccovveeenenannanna. 34.62
21 79 | William 8. Post ......... do . 366. 62
23 80 | Charles . Urquhart.. 197. 30
23 81 | R.O.Gorden.............. _.do. . 215, 22
23 82 | Frank Tweedy . .- 63.75
23 83 | E.McL.Long............... 16. 60
23 84 | Kilpatrick Brothers & Collin. 11.75
23 85 | Joseph Veltmann........... 53,35
23 86 | Francisco Bruscher......... 12.90
23 87 | S. Ecker ..ovuvioneniaa.. 83.75
23 88 | 8. C.Crawshaw. ........._.. . do . 10.00
23 89 | Coffin & Secton . . 55.90
23 90 | O.T. Triplett 20. 90
23 91 | J.H.Bush... 12. 00
24 92, E.S. Yeomans ............ Field supplies .......... . 218. 40
24 93 | R.H.Chapman ............. Field expenses ....... . 86.32
24 94 | R.B.Marshall .............. d. . 43.85
24 95 | Willard D. Johnson......... . 44.00
24 96 | Charles F, Urquhart........ . . 54. 40
24 o7 . do ...l . . . 69, 50
24 98 | James W. Spencer.......... [ 10 ............... . 55,41
24 99 | A.¥. Dunnington . 143. 25
24 100 f...... do......0. . .. 185. 08
27 101 | H. S. Wallace d . 14.45
25 102 Morrls Bien . 209. 35
27 103 |.ecndO oo 730. 80
27 104 Robert A.Farmer 85.72
27 1056 f.....do ool 76.30
27 106 | C.H Stone. ... ‘ d . 34. 00
27 107 | Chas. B. Green. e .. 73.25
27 108 | Frank Tweedy .............__.. [ Forage .- 61,06
28 100 | Wm . H.Otis ... ... ... Travehng expenses....... .- 70, 75
28 110 | Alex. C Barclay . do .. 50, 25
28 111 ... do......... 46. 58
28 112 J. eremmh Aliern 76. 14
2R | 113 | P.V.S. Bartlett............._... l.oois o 89. 04
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Abstract of disbursements made by James W. Spencer, etc.—Continued

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY—Continued.

Voucher.

Date. To whom paid. For what paid. Amount.
1891.

Nov. 28 114 | Wm. H. Herron $53. 60
28 115 | John H. Duling... 53.75
28 116 | K. E.Burgess ._......._._....... 31.67
28 117 | The International Okonite Co. 8.00

(Limited).
28 118 | Geo.O. Glavis, jro............... 85,25
30 119 | Frank E.Gove ._............... 6.75
30 120 | Perry Fuller ......_............ 29. 25
30 121 | R.C. McKmney .. ; 85. 50
30 122 | ...... do........ . 140. 50
30 123 | T. M. Bannon ..... . B 105. 00
30 124 | H. E. Clermont Feusier .. _...... . 51.70
30 125 | The Transit and Warehouse Co. . 20. 00
30 126 | Stephen R. Pratt.. .. ..__...... . 54. 00
30 127 | J.S. Campbell ... ... ... .. . 41. 66
30 128 | W.H.Crary -........_......... .. 55. 00
30 129 | O. W. Hanson................... do L 20. 00
30 130 | E.C.Kelgey . .....oooiiiiiaaaen Services, July, 1891. ... 50. 00
30 131 | D.P. Ammvton ....... Services, November, 1891. 40. 00
30 132 | Wm. H. Herron . d 3
30 133 | R. Balfour Robertson
30 134 | T.E.Grafton ...................
30 135 T.M.Bannon............ .
30 136 | Sigmund Seligsburger ..
30 137 | H. E. Clermont Feusier .
30 138 | . V. 8. Bartlett..........
30 Payroll......ooooooiiiiiiiis
30 do ...
30
30
30
30
30

Dee. 2 Traveling 6Xpenses.....ceoveeeec-a- .

2 y .| Services, November, 1891.. . 203. 33
4 Perry Faller.. .t Forage................... . 4,68
5 Pay ro 1..... Services, November, 1891. . 402. 40
5 ;2 S U L DU 3 £ 196. 40
5 6| W. F Coxhead Services, October, 1891 . 50. 00
5 7 | Wesley Pratt.. S(\rvmes November, 189 13.33
7 8 | R. H. Chapman 130, 40
7 9| EEM. Douglas...................| Field expenses..........0...oco... 8.15
7 10 | Wom S.Post ..o e i@0 i 62.45
7 11 | Redick H. MeKe6 - oooooenimnees|eanaeadO oo aiiiiiiianneaeenns 66,24
7 12 | J.W.Dobbins ... O e 13.75
8 13 | C.C.Bassett. ... ... .. ... do iaaaiiaaas 10. 50
8 14 Morris 23 T e 20. 50
8 15 ... do L ..| Traveling eXpenses.....cc.oceeenna. 53.25
11 16 | J. B. prpmcott .......... -| Field expenses ....... 40.25
11 17 { 8. P.Johpson .. ... A0 e 2.25
11 18 | M. W.Spencer..................| Fieldsupplies ..........ceeeuaen... 2.1
11 19 | John Schyler ........ ... .o |ioidO il 1.38
11 20 1 S.V.R.Johnson . ... ... i ieeeeiO e e e 27.96
11 21 | Blliott & CO e iiiiiiaat]iaeaeadO e el 136.79
12 22 t Paul Holman ...................| Traveling expenses.........c...... 65. 40
21 23 L R.O.Gordon ... edO e 69. 50
24 24 | Robt.J. Breckenrldwe 84. 50
24 25 | H.H. Chumlea......... 89.75
24 26 1 Wm, H. Herron.....__... 84,30
24 27 | W.J.Lloyd............ 66. 55
24 28 CCH.Fiteh.........._ .. 66. 55
24 29 ; R.C.McKinney........ 39.94
24 30 |...... [ L RIS SN ; (s S 23,15
24 81 | Morris Biem. . v.ovurmeennnnna]ian a0 e ieine e 449. 50
26 Cyrus C.Babb.....oo.iieeaain] oo dO i iaeeas 145. 00
261 0 83 |eeidO i O e 20. 00
26| 34 |......do.-eio ... .......] Fieldsupplies.. ............o... 10. 80
26 Y § s SO 1 (o 7.00
26 Darling, Brown & Sharp........[ Instruments.................... ... 81. 00
26 37 | John R. Brennon...._...........| Subsistence............c.cooailol. 31.50
26 38 foennn [0 RN (NN ; 1o SR 19.50
26 39 | Danjel Ferguson... . .. .......| FOrage .eovcceceiiomiiinannnennenn 22.25
26 40 | A F. DlgnOWItﬁ 31.43
26 41 | Coffin & Secton .. 28. 00
26 42 | Howard Worth .. _. Transportation .. 16.00
26 | 43 | . S. Ritchie & Sons Repairs..cocoveoiieiriacniiaaans 9.75
26 4 44 | Joseph Jacobs......... ... .. Traveling exrenses..........o..... 43. 50
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Abstract of disbursements made by James W. Spencer, etc.—Continued.

APPROPRIATION ¥FOR U. 8. GEOLOGICAL SURVEY--Continued.

Date.

1891,
Dec. 26

: :
: Voucher.
i

|

Stephen R. Pratt. ...
A.F.Dignowitz ..
P. Fee
Thomas Davis ..
Wheeler & Dennjson .
Frank Fuqua.........
Robert Florman
Willard D. Johnson

The Denver Transit and Ware-
house Co.

Frank E.Gove..................
Pay roll
T. Bmmon .......

Henr W Taylor
Maud Crawshaw...
Payroll... .

J.B. Ales
A.G. Ericsonn. .. .- -
Coftin & Secton
James Crockett. ..
E. McL. Long
Ralph Wonnelle. ..
Stuart P. Johnson ..
Jeremiah Ahern ....
W.T. Griswold
Frank Tweedy
Amos Scott
Jackson & Co
Sparks Bros ..........
Paul Holman
W.T. Griswold...
Cyrus C. Babb..

E. S. Yeom{ms

J. M. Witmer .

The Denver Transit and Ware-
house Co.

Pay 1;;)11

: Field expensos -

Traveling expenses
F¥ield supplies ..

Subsistence. .
Services, Nove

Iﬂeld expenses. .
Tra,v((;lmg expenses

rax'rehng expen:
Flelddsupplxes ...

To whom paid. For what paid. I Amount.
7 o) | D N Services, November, 1891........ ... $207. 80
C. M. Gordon do 40. 00
D.H. Sager ..... 24.10
S. 8. Mitchell . 29. 09
J.F.Mitchell ..... 12.03
Chas. H. Woodbury 18. 00
E. M. Douglas ........ 14. 00
H.E. Clermont Feusier .. 4,00
............................... 1.70
Wllham S. Post. .. 201. 42
Redick H. McKee. 20. 00
A.P.Davis _...... 120.48
R.H.Chapman ... 32.70
Willard D. Johnson 53. 05
32.95
50. 70
25.12
16. 25
93. 80
76. 65
. 52. 44
. 7.85
..... Pasturage N - 84.00
..... Storage .-..... . 15. 00
..... Field expenses............... . 27.91
..... Services, December, 1891 .. ... 454. 30
AO e AO e 1,114.50
Pay roll .............. Services, December, 1891 . _.... 547. 50
: RobertJ Breckenridge Services, September, 1891... .. 50. 00
................... Services, October, 1891......... 17.71
Pay rull ........ Services, December, 1891 .. .. X
Joseph Jacobs .. d 60. 0!
Frank Frates.....
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Abstract of disbursements made by James W. Spencer, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY —Continued.

Date.

1892.

Jan.

Feb.

Voucher.

To whom paid. For what paid. Amount.
Pay roll ........................ $1,097.70
........... 551. 80
............... 176. 60
Robert J. Breckinridge 25. 80
Joseph Jacobs.-ueeniuan o iinnn 60. 00
Total covemeiaiiiiaaiennnns 7,037.29
Stephen R. Pratt.........coaannn 54. 00
Coffin & Secton .- 28,00
A. F. Dignowitz . 33.00
Joseph Jacobs. . 10.10
William 8. Post. 4.00
D. H. Sager..... 19. 50
S.S.Mitchell ..o iiiiieanifoaaado il . 24. 45
A.P.Davis ..... .| Field expens ......... 55. 61
Thos. F.Smith ................. Services, January, 1892. .. 11.61
M. P. Henderson & Son Storage -.o......ieiaal. 24.00
R.B.Marshall.................. Ficld expenses........... 42.50
W.T. Griswold - d 76. 90
E.McL, Long....... 19.90
Stewart & Trowbridge 86.25
Henry W. Taylor...... 5.71
AJ. Lyons ..o oiiiiiiiiil Pasturafre 85.75
M. P. Henderson & Son Storage .................. 12.00
Geo. R. Arlin ....... Services, January, 1892. .. 9. 67
Amos Scott. ...l Services, November, 1892. 60. 00
A.C.Sherman .................. Services, January, 1892. .. 16.75
James Crockett. Forage --c.oooveovann.. 69.00
A. G. Ericsson Pasturage . 16. 20
Cyrus C. Babb Field expenses. 105. 50
Ed. Naegelin ................... Field supplies ... 165. 10
Samuel McDowell .............. Pasturagoe .............. 59. 356
J.W.Dobbins ............ ... Traveling expenses...... 31.77
Joseph Jacobs. ................. Services, February, 1892 . 8.75
Austin Bros . ................... Field supplies ........... 3.95
Southworth & Grattan ....... . do 2.50
Hale & Co.vicvrnniiiiian. 11. 20
S.R.Pratt. ... ...l 54.00
James Crockett................. 66. 00
A. ¥, Dignowitz ................ 33. 00
Cofin & Secton................. 28.00
Irwin & Co....ooiivniiiiial, 40. 00
J. M. Witmer . ... 15. 00
The Denver Transit & Ware- 20.00
house Co.
Services, February, 1892............ 60. 00
Servmes January and February, 120. 00
1892.
Services, February,1892............ 526. 40
do . 171.50
382. 60
1, 044. 60
2, 999. 00
6,713. 42
Paul Holman 6,00
Frank Tweedy 70.87
G. Rollin Durand.......... . Servlces February, 1892 . 5.00
M. P. Hend(‘rson & Son . .| Storage................ 12. 00
.......................... Field supplies ....... 29.80
H. W. Taylor R P do........ 5.18
V. R. Sherman Ficld expenses 19.00
E.McL.Long ... li-aenn do . 14.75
Stewart & Trowbridge. .. .| Forage ............ 10.50
Willard D. Johnson ..... .| Field expenses ...... 48, 60
H. E. Clermont Feusier:........[......do - ........... 10.55
Lawson & Catts ......... 42.30
Bale & Co. ... coviiiieiiincnna]eceecadO oo ianionnn 14. 66
Austin Brothers ...... .- .| Field supphes ..... 3.65
A.J.Lyons ............. .| Pasturage ......... 89,25
Cvrus C. Babb..... e .| Field expenses ... 107.50
W. T, Griswold ......o....coaoiiios [ . 51.10
The Denver Transit and Ware- StOrage. .o cvaaaeiiee et 20.00
house Co.
Jas. J. Hopkins 102. 00
Coffin & Secton.......... 28.00
A, F. Dignowitz 33.00
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Abstract of disbursements made by James W. Spencer, etc.—Continued.

APPROPRIATION FOR U. 8. GEOLOGICAL SURVEY—Continued.

Date. | Voucher. To whom paid. For what paid. Amount.

I '

1892.

Mar. 31 104 | Eva Shuster..... .. ........... $54. 00
31 105 | Amos Scott.. 60. 00
31 5 | Pay roll ... 1,097.70
31 do . 408.70
31 551. 80
31 176. 60
31 3,108, 80

6,180. 81

Apr. 1 1 | Stephen R. Pratt.. Pasturage .........oeo-... 54.00

1 2 | W.G. Van Sandt | Field expeus 23.00
8 3 | R.H.Chapman .. PR do... 6. 00
8 4 | T.R.Sherman... A Forage . oaeiiiannl 78.00
8 5| J. M. Witmer.. ..] Storage . 15. 00
8 6! W.MeIntosh_.._........._..... Repairs..._.. 33.50
1 71 EMcL. Long.............._.... Field expenscs............ 81.20
11 8 | Robt. Flosmann. --.-............ Storage.. . _..........._.. 24.00
13 9 | M.G. Henderson & Sext.........|...... do .. 12.00
13 10| ALJ.Lyons..._....._........... Forage... 114.75
13 11 Hale & Co......oooovniianii .o Materiml formaps ...... 14.20
13 2 | Henry Wiedersheim ............ Maps ..o 14.50
28 3 | Lanxon & Catts ................ Ileld supplies .......... 7.80
28 4| AP Davis.................... Field expenses.......... 15.45
28 51 J. W.Dobbins,. ... (L0 S 10.00
28 6| W.T.Griswold ..._.......__._.._...... do e 33. 40
28 7 | Cyrus C. Babb R P, [ 0 S 122.50
28 8 | Jos, McClain .. .| Field supphes 11.45
30 9| A.G.Eriesson.................. Pastumge 54.00
30 20 | James Crockett ................ do .. 66. 00
30 1. QO eI 66. 00
30 2 Dex(l)ver Transit and Warehousu 20,00
0.
30 3| .M. Witmer................... 15. 00
30 4 | Frank Fuqua. ... 40.00
30 5| Eva Shuster....... .......__.. 50.00
30 6| AmosScott...... ... 60. 00
30 7 174.20
30 8 539. 10
30 9 724.90
30 30 395. 60
30 31 2,493. 50
..................................... 5, 369,05
May 3 32 .. Mapsheets ................. 24,84
6 33 -1 Material formaps .......... 11.70
14 34 Forage ...coovuvvennannnn. 106. 80
14 35 Storage, April, 1892 ..._... 12,00
14 36 Pasturage ................ 108. 00
14 37 bmlart P.Johnson .............. Services, May, 1892 ....... 41.21
16 38 | W.J.Lloyd...... do 29, 03
16 39 | W.T.Griswold .. 27.55
19 40 | Frank Tweedy .. 38.65
19 41 | A. T. Dignowitz ................ 33,00
19 42 | Coffin & Secton _............_..|......do ... ...l 28. 00
19 43 | Stephen R.Pratt................| Forage .......... 54. 00
19 44 | Cyrus C.Babb..................| Ficld expenses ........... 121.45
24 45 | EMcL.Long -.covnvvenniiit oo dO i 20.20
24 46 | Ed. Naegelin.................... ‘ 81.08
24 47 | B. 8. Ritchie & Sons ........._..l...... do . 7.50
24 48 | James B. Lambie ............... faeaon do . 35. 47
24 49 | Jeff. D. Reagan 29.03
31 50 | R.B.Marshall . 78.51
31 51 | Willard D. Jobnson.......ocooofeeeeadOoiieni i iiiiciaaans 29.10
31 52 | W.McIntosh .......oooeniiiii]ennnss do ..................... 10. 50
31 53 | Jeff. D. Reagan.. Traveling expenses......... 18.65
31 54 i The Denver Transit and Ware- | Storage, May, 1892 .........c..o.... 20. 00
house Company.
31 55 | Adolph Listz ................_.. Repairs. .. ..ooiiiiiiiiiiiiean, 7.25
31 56 | Eva Shuster. Services, May, 1892 50.
31 57 | C.H.Stone... do .
31 58
31 59
31 60 |.
31 61 |.
31 62 !
4,216.47
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APPROPRIATION FOR TU. 8. GEOLOGICAL SURVEY--Continued.

Abstract of disbursements made by James W. Spencer, etc.—Continued.

Date. | Voucher. To whom paid. . For what paid. Amount.
I B
1892 | |
June 9 63 | A. H. Thompson ................ Traveling expenses............. $113. 25
15 64 | E.McL. Long.. ..! TField expenses ...... o 34.00
15 65 |...... [ Lo do......... 19.75
15 66 | . A, Buell & Co . 13.08
15 67 | Ed. Naegelin . ) DY s [ 31.00
15 68 | Hale & Co........ - 13.05
15 69 | Stephen R. Pratt .. .t Forage........ 48.00
15 70 | A. F. Dignowitz. .- Pastmage 33.00
15 71 | Coffin & Secton. d 28. 00
15 72 | Amos Scott. 60. 00
15 73 | Arthur P. Davis 170. 40
15 74 | J. B. Lippincott.... .. el 119. 20
16 75 | M. P Hender%on & Son.. .- &torage 12.00
16 76 (....do ...l -1 Pagturage .... 105.75
16 77 Cyrus C Babb.. . Fiold expenses - 3L. 00
20 T8 .. do ...l dldoa il 142. 00
22 79 | Chas. F. Urquhart. . . vaelmﬂ' expenses 25.25
23 80 | E.McL. Long........ -| Field expenses . 5.60
24 81 | Easton & Rupp- ..| Supplies.._ .. ...a... . 80
24 82 | Eva Shuster..... .| Services, June, 1892.. 15. 00
30 83 | Payroll, Johnson .... : do 296.70
30 84 | Pay roll, Thompson . . 1,772.55
30 85 | Pa roll, Griswold . .. 224. 80
30 86 | A.P.Davis...... ... 164. 80
30 87 | B, McL. Long. 74. 20
30 88 | Pay roll, McKee . 175.23
30 89 i Pay roll Marshall . 148. 90
30 9 | A H. Thompson -] Traveling e‘cpenses 166. 50
30 91, R.H.Chapman... --1 Field expenses . 35.70
30 92 i Redick H. McKee R PO do...... 23.95
30 93 \ W. T. Griswold.. 54,47
30 04 | A. P.Davis. do ... . 2.45
30 05 . Cyrus C. Babb . [ AO e 9. 80
30 06 : Robt. Flormann - ...............- Storage, April, May, andJune, 1892. 24. 00
30 97 | The Denver Trausit and Ware- | Storage, June, 1892........ ..... 20. 00
house Company.
30 98 | R. T.Brown.......c...oeevooo Services,June, 1892 .. ... ... 25. 00
30 99 | Amos Seott. ..o o]l dO e 60. 00
| e
................................... 4, 299,18

Abstract of disbursements made by Arnold Hague special disbursing agent, U. S. Geolog-

ical Survey, during the fiscal year 1891-1892.

Nov. 3

. bervmes August, 1891 .
.do

..... do ...l . b,vmesSp ymber, 1891 .
J. C. McCartney . .| Field expenses .............
Pay roll of emplo; .| 8ervices, September, 1891 .
Elwood Hofer . .| Serviees ... _......o..... .
Pay 1011 of emplo, .| Services, September, 1891 .
............ bervmes, October, 1891 .. ..

...... do....__.
Arnold Hague . . Trave]mcr expenses. .
Peter Koch .. _| Field expenses ....

Jos. P. Iddings. -
Pay roll of emplm S
Arnold Hague ..
Jos. I’. Iddings. .
Pay roll of emplnyes
Walter H. Weed ..

Traveling expenses. .
.| Services, October, 189
.| Field expenses ......
"Sirvices, Novenber, 1801
Field expenses ...........
Traveling expenses..
..................................... do .l . ...
Yellow'atone Park Asgociation ..| Field supplies .....
Jos. P. Iddings. Traveling expenses. .
Arnold Hague .. Services, November, 1891. .

—
RO M GBS O 0 00 =1 G U1 i 0O D b= W 0 B b GO D b W U2 RS

Pay roll of emplo;e
Frederick Koch ..........i..... Field cxpenses - .............i...
...... A0 ..iiiiiiiiiiieeaeae.| Services, November and December,
1891,
3 | John S. Mendenhall............. Field supplies

Field expenses ....

4 | Highsmith & Winter ...

5 | The Eastman Company........ ! Photographic supplies........... .

Pay roll of employés. .......... Servic es July,1801..............

S e _| Services, December, 1891 . ..... .. o

$758. 20
185. 00
758.20
185. 00
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Abstract of disbursements made by Arnold Hague, etc.—Continued.

APPROPRIATION FOR U. S. GEOLOGICAL SURVEY—Continued.

Date. | Voucher. To whom paid. For what paid. Amount.
1892,

Jan. 31 6 | Pay roll of employés............ Services, January, 1892 ............ $766. 50
Feb. 24 | 1| E.J.Owenhause ..... Lo Storage....oceeiaieiaL.an 30. 00
29 2 | Pay roll of employés. servmes, February,1892 ........... 717. 00

Mar. 23 1 Frederich Koch.. ... ... .. dO oo 90. 00
31 2 | Pay roll of etaployés. Services, March, 1892 766. 50

Apr. 30 1 ..c.do.oaeol. Services, April, 1892 . . 741.70
May 20 1 Fr(,dern k Koch ..... .. Services ... ... 90. 00
31 2 | Pay roll of employés. ..| Services, May,1892................. 766, 60

31 3 | Geo. L. Luther....._... N P do il 102.20

June 15 1| John F. Yancey........ Fleld expenses ....... 9. 00
23 2 | Highsmith & Winter .. 1 2 41.85

29 3 | Minor Berry............. Fleld materlal e 80.00

29 4 | Robert . King .......... & 1 2 65. 00

30 5 | Pay roll of employes .. bbrvu es,June, 1892................ 741.70

30 6 | B.J.Owenhuose......... .| Storage..........._.. .- 30.00

30 7| Geo. E. Luther........... .| Services, June, 1892. . 98.90

30 8| J.R.Biering.............c...... Pasturage ........... .- 8.80

30 9 | Bozeman Implement, Carriage, | Field supphcs ..................... 112. 60

and Harness Co.

30 13 | John 8, Mendenhall ... ... ..... 4 L 125.33

30 11 | Walter H. Weed. .| Traveling expenses - 43.75

30 12 | Frederick Koch .| Field expenses..... 14.25

30 13 ..., do....... .| Services, May, 1892.. 36.27

30 14 |...... 50 S PN [ 13.56

30 15 [ J.B.Koch.ooooveoiiioeaiion e do ... ... 19.51

30 16 | Pay roll of employés............ Services, June, 1892 . . 185. 00

30 17 | John Gallagher................. Field material ..................... 19, 00

30 18 | Wm.J. Park & Sons............ Sta{wnery and photographic sup- 27.50

plies

30 19§ C.R. Van Hise.................. T}q\'ehng [S.91c21 LT 244.85

30 20 | Walter H. Weed .. Y¥ield expenses....... 13.91

30 21 | R. 8. Tarr....... Expressage,ete.......... .- 9. 30

30 22 | FoWoody. oouvrioinniiiaaone | Services, May and June, 1892 ..._.. 29. 83
7 B SO ORISR ’ 12,299, 71

I

Abstract of disbursements made by J. 8. Diller, special disbursing agent, U. S. Geological
Survey, during April, May, and June, 1892.

|
Date. Voucher.‘ To whom paid. For what paid. | Amount.
I
1892. |
Apr. 11 1| I C.Russell .. $38. 90
12 2| J.S.Diller ... 33.55
14 3 | Al Curran.. 75.00
14 4. do....... 60. 00
14 5| Alex.R. Sinelair ... .........._. l‘ranspormtmn and field material. . 389. 50
14 6 | Felitz Brothers.............._.. Field material - 36.10
15 7 { Theo. Steiner ................... Subsistence.......... ... - 10. 00
23 8| J.8.Diller .. .. ...l Services, April 1 to 20, 1892. . 131.87
25 9 | Palmer & Hart ......_......__.. Forago ...cceeeeeiiiaii. . 10. 20
May 2 10 LC. Russell.. .. ... ....... ... Field expens‘es . 222,13
2 11 ... 5 P PURY (s IO 56. 98
3 12 | Felitz Brothers ..........._..... Field m’ltenal 14.75
3 1B|F.RReed ... el do . 100. 00
3 14 | John W. Golden ..._...__._..._. Services, April1to 30, 1892.. 40. 00
3 15 | J. E. Buchtel._ .. -| Services, April 23 to 30, 1892. . 10.64
4 16 | Theo. Steiner . .| Subsistence... 10. 00
9 17 | J.8. Diller .. .| Services, Apri 1030,1892. . 65. 93
19 18 [...... do ......... ... Field expenses..............._. .. 67.80
21 19 | Samuel Storrow .. _| Services, April 1210380,1892. ... .. 38.00
21 20 | L. A. Berteling........ .| Instruments. ... 10. 00
21 21 | Woodward, Clarke & Co. Supplies...... . 7.25
31 22 | Pay roll of employés............ Services, May, 1892. ... _........ - 140, 00
June 4 23 | Chas.Lonch ........ ..; Subsistence.................... . 12.65
1 24 | J. 8. Dider........ ..| Field expenses....cccveeveun... . 48.30
13 25 | J.B.Riddle......... .| Subsistence...........o....o... 10.50
21 26 | Jonas Halcomb ..... ... Fieldexpenses..................... 18.00
30 27 | Pay roll of employés.. .| Services, June, 1892. ... .......... 100. 00
30 28 | James StOTTS ....coiiiaonaa... Services, May 9to31, 1892..._...... 44.51
X0 7 ) S U 1, 802. 56
Total amount expended...|.........ooooo il 587,611, 14
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